
APPENDIX K 
Traffic Study 



APPENDIX K.1 
Transportation Impact Study 



 

DRAFT Etiwanda Heights Neighborhood 
& Conservation Plan Transportation 

Impact Study 
 

 

 

Prepared for: 

 
 

March 2019 

 

 

OC15-0400 

 

 



DRAFT Etiwanda Heights Neighborhood & Conservation Plan Transportation Impact Study 

April 2019  

1 

 

Table of Contents 

1.  EXECUTIVE SUMMARY ..................................................................................................................... 5 

Findings ................................................................................................................................................................................... 5 

2.  INTRODUCTION ................................................................................................................................ 7 

Project Description .............................................................................................................................................................. 7 

Study Area .............................................................................................................................................................................. 9 

Analysis Scenario .............................................................................................................................................................. 14 

3.  ANALYSIS METHODOLOGY ........................................................................................................... 15 

Level of Service Criteria .................................................................................................................................................. 15 

Intersection Analysis ................................................................................................................................................ 15 

Freeway Analysis ....................................................................................................................................................... 17 

Performance Criteria and Thresholds of Significance ........................................................................................ 18 

Future Forecasting ............................................................................................................................................................ 19 

San Bernardino Transportation Analysis Model (SBTAM) ........................................................................ 19 

Existing Year (2017) Plus Project Conditions ................................................................................................. 20 

Cumulative Year (2040) Conditions ................................................................................................................... 20 

Cumulative Year (2040) Plus Project Conditions .......................................................................................... 21 

Project Traffic Volumes ................................................................................................................................................... 21 

Project Trip Generation .......................................................................................................................................... 21 

4.  EXISTING YEAR (2017) CONDITIONS ........................................................................................... 30 

Existing Roadway Facilities ............................................................................................................................................ 30 

Regional Roads .......................................................................................................................................................... 30 

Local Access Road .................................................................................................................................................... 30 

Bicycle Facilities ................................................................................................................................................................. 31 

Class I Bikeways (Bike Paths) ................................................................................................................................ 31 

Class II Bikeways (Bike Lanes) .............................................................................................................................. 32 

Class III Bikeways (Bike Routes) .......................................................................................................................... 32 

Class IV Bikeways (Cycle Tracks) ......................................................................................................................... 33 

PedestrIan Facilities .......................................................................................................................................................... 36 

Transit Facilities ................................................................................................................................................................. 37 



DRAFT Etiwanda Heights Neighborhood & Conservation Plan Transportation Impact Study 

April 2019  

2 

 

Metrolink ...................................................................................................................................................................... 37 

Bus Transit ................................................................................................................................................................... 37 

Traffic Volumes and Configurations .......................................................................................................................... 40 

Intersection Operations .................................................................................................................................................. 40 

Freeway Facilities Operations ....................................................................................................................................... 45 

5.  EXISTING YEAR (2017) PLUS PROJECT CONDITIONS ................................................................. 48 

Traffic Volumes .................................................................................................................................................................. 48 

Roadway Network Improvements .............................................................................................................................. 48 

Intersection Operations .................................................................................................................................................. 48 

Freeway Facility Operations .......................................................................................................................................... 53 

Impact Analysis .................................................................................................................................................................. 56 

Intersection Impacts ................................................................................................................................................ 56 

Freeway Impacts ....................................................................................................................................................... 57 

6.  CUMULATIVE YEAR (2040) CONDITIONS .................................................................................... 58 

Traffic Volumes .................................................................................................................................................................. 58 

Planned Roadway Network Improvements ............................................................................................................ 58 

Intersection Operations .................................................................................................................................................. 58 

Freeway Facility Operations .......................................................................................................................................... 63 

7.  CUMULATIVE YEAR (2040) PLUS PROJECT CONDITIONS .......................................................... 66 

Traffic Volumes .................................................................................................................................................................. 66 

Planned Roadway Improvements ............................................................................................................................... 66 

Intersection Operations .................................................................................................................................................. 66 

Freeway Faciltiy Operations .......................................................................................................................................... 71 

Impact Assessment .......................................................................................................................................................... 74 

Intersection Impacts ................................................................................................................................................ 74 

Freeway Impacts ....................................................................................................................................................... 76 

8.  CONGESTION MANAGEMENT PROGRAM (CMP) LOCATIONS ................................................. 77 

9.  IMPACTS & MITIGATION MEASURES .......................................................................................... 79 

Existing Plus Project Intersection Mitigation Measures ..................................................................................... 81 

Recommended Intersection Mitigation Measures ...................................................................................... 81 



DRAFT Etiwanda Heights Neighborhood & Conservation Plan Transportation Impact Study 

April 2019  

3 

 

Intersection LOS Comparison .............................................................................................................................. 86 

Cumulative Year (2040) Plus Project Intersection Mitigation Measures ..................................................... 87 

Recommended Intersection Mitigation Measures ...................................................................................... 87 

Intersection LOS Comparison .............................................................................................................................. 95 

Freeway Mitigation Measures ...................................................................................................................................... 96 

 

List of Figures 

Figure 2-1   Plan Area ......................................................................................................................................................................... 8 

Figure 2-2   Neighborhood Area Plan ...................................................................................................................................... 11 

Figure 2-3   Neighborhood Area Proposed Bicycle Facilities .......................................................................................... 12 

Figure 2-4   Study Area ................................................................................................................................................................... 13 

Figure 3-1   Existing Plus Project Scenario Project Only Peak Hour Traffic Volumes............................................. 26 

Figure 3-2   Cumulative Plus Project Scenario Project Only Peak Hour Traffic Volumes ..................................... 28 

Figure 4-1  Bicycle Facilities ......................................................................................................................................................... 35 

Figure 4-2  Transit Facilities ......................................................................................................................................................... 39 

Figure 4-3   Existing Year (2017) Conditions Peak Hour Traffic Volumes and Lane Configurations ................ 41 

Figure 5-1  Existing Year (2017) Plus Project Conditions Peak Hour Traffic Volumes and Lane 
Configurations ........................................................................................................................................................... 49 

Figure 6-1   Cumulative Year (2040) Conditions Peak Hour Traffic Volumes and Lane Configurations ........ 59 

Figure 7-1  Cumulative Year (2040) Plus Project Conditions Peak Hour Traffic Volumes and Lane 
Configurations ........................................................................................................................................................... 67 

 

List of Tables 

Table 1-1 Impacts Summary Matrix .............................................................................................................................................. 6 

Table 3-1 Intersection LOS Criteria ............................................................................................................................................ 17 

Table 3-2 Basic, Merge, Diverge & Weave Freeway Segment LOS Threshold .......................................................... 18 

Table 3-3 Proposed Project MXD Model Input Values ...................................................................................................... 23 

Table 3-4 Project Trip Generation Estimates .......................................................................................................................... 24 

Table 4-1 Existing Conditions Intersection LOS .................................................................................................................... 43 

Table 4-2 I-15 Freeway Existing Conditions LOS .................................................................................................................. 46 



DRAFT Etiwanda Heights Neighborhood & Conservation Plan Transportation Impact Study 

April 2019  

4 

 

Table 4-3 SR-210 Freeway Existing Conditions LOS ............................................................................................................ 47 

Table 5-3 SR-210 Freeway Existing Plus Project Conditions LOS ................................................................................... 55 

Table 5-4 Existing Plus Project Intersection Impact Summary ........................................................................................ 56 

Table 6-1 Cumulative Year (2040) Conditions Intersection LOS ..................................................................................... 61 

Table 6-2 I-15 Freeway Cumulative (2040) Conditions LOS ............................................................................................. 64 

Table 6-3 SR-210 Freeway Cumulative (2040) Conditions LOS ...................................................................................... 65 

Table 7-1 Intersection Cumulative Year (2040) Plus Project Conditions LOS ............................................................ 69 

Table 7-2 I-15 Freeway Cumulative Year (2040) Plus Project Conditions LOS .......................................................... 72 

Table 7-3 SR-210 Freeway Cumulative Year (2040) Plus Project Conditions LOS ................................................... 73 

Table 7-4 Cumulative Plus Project Significant Impacts ...................................................................................................... 75 

Table 9-1 Existing Year (2017) Comparison Of No Project, Plus Project, And Mitigated Scenarios ................. 86 

Table 9-2 Cumulative Year (2040) Comparison Of No Project, Plus Project, And Mitigated Scenarios ......... 95 

 

Appendices 

Appendix A: Traffic Counts 

Appendix B: Approved Development Projects 

Appendix C: Level of Service Calculation Sheets Existing Year (2017) Conditions 

Appendix D: Level of Service Calculation Sheets Exisitng Year (2017) Plus Project Conditions 

Appendix E: Level of Service Calculation Sheets Cumulative Year (2040) Conditions 

Appendix F: Level of Service Calculation Sheets Cumulative Year (2040) Plus Project Conditions 

Appendix G: Mitigated Level of Service Calculation Sheets 

Appendix H: Freeway LOS Reports 

Appendix I: Trip Distribution Data 

 



DRAFT Etiwanda Heights Neighborhood & Conservation Plan Transportation Impact Study 

April 2019 

5 

 

1. EXECUTIVE SUMMARY 

Fehr & Peers has completed the transportation impact assessment for the Etiwanda Heights Neighborhood 

& Conservation Plan (EHNCP) in Rancho Cucamonga, California. This Transportation Impact Analysis (TIA) 

was developed based on coordination with the City of Rancho Cucamonga and Caltrans. The Plan Area is 

generally bound Haven Avenue, easterly to the City’s boundary with Fontana, and from the northerly City 

limits to the National Forest boundary. The Plan Area contains two main planning areas, the 

Rural/Conservation Area (RCA) and Neighborhood Area (NA). This traffic study concentrates on the NA, the 

proposed project. The proposed project will consist of residential, office, and retail space with 

accompanying parks and recreation uses on the site in Rancho Cucamonga.   

As part of the TIA, and consistent with San Bernardino Congestion Management Plan (CMP) requirements, 

the following scenarios were analyzed: 

 Existing (2017) Conditions: this consists of existing (May 2017) counts and lane geometries 
collected at the study intersections.  

 Existing (2017) Plus Project Conditions: Project trips were assigned to the study intersections on 
top of the existing counts. The buildout of the proposed land use and project features are 
assumed in this scenario. 

 Cumulative Year (2040) Conditions: The San Bernardino Transportation Analysis Model (SBTAM) 
was used to develop future forecasts. SBTAM was reviewed to include all cumulative projects and 
funded improvements in the study area. 

 Cumulative Year (2040) Plus Project Conditions:  Project trips were assigned to the study 
intersections on top of the Cumulative Year (2040) Conditions forecasts. The buildout of the 
proposed land use and project features are assumed in this scenario. 

FINDINGS 

The proposed project results in impacts to study intersections as identified in Table 1-1. Mitigation 

measures have been recommended for identified intersection impacts. In addition to intersection level 

impacts, the proposed project is expected to significantly impact several freeway mainline and ramp 

locations on SR-210 and I-15. A comprehensive list of these locations are provided in the report. No 

significant impacts have been determined for pedestrian, bicycle, and transit modes. 
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TABLE 1-1 
IMPACTS SUMMARY MATRIX 

Intersection 
Scenario(s) 

Where Impact 
Occurs 

Mitigation Measures 

7.     Wilson Avenue & Day Creek Boulevard 
2017 (AM & PM) 
2040 (AM & PM) 

Restripe eastbound through lane into a right-turn lane, add 
eastbound right-turn overlap phasing  

17.   Banyan Street & Milliken Avenue 
2017 (AM) 
2040 (AM) 

Optimize signal timing 

19.   Banyan Street & Day Creek Boulevard 
2017 (AM) 
2040 (AM) 

Optimize signal timing 

33.   Base Line Road & East Ave 2040 (AM & PM) 
Restripe northbound through-right shared lane into a 

right-turn lane, restripe southbound right turn lane, add 
overlap right-turn phasing to all directions 

34.   Baseline Ave & I-15 Northbound Ramps 2040 (PM) 
Restripe northbound shared left-right turn lane into a 

right-turn lane 

35.   Terra Vista Parkway & Milliken Avenue 2040 (PM) Restripe eastbound through lane into a left-turn lane 

41.   Foothill Boulevard & Day Creek Boulevard 
2017 (PM) 
2040 (PM) 

Restripe northbound through lane into a through-right 
shared lane 

Source: Fehr &Peers, 2019 

  



DRAFT Etiwanda Heights Neighborhood & Conservation Plan Transportation Impact Study 

April 2019 

7 

 

2. INTRODUCTION 

Fehr & Peers is assisting with the transportation impact assessment for the Etiwanda Heights Neighborhood 

& Conservation Plan (EHNCP) in Rancho Cucamonga, California. This report summarizes the methodology, 

findings, and conclusions of the analyses; including identification of recommended mitigation measures 

necessary for project impacts, where feasible. This chapter outlines the geographic scope of the 

transportation impact analysis, including the study area. 

PROJECT DESCRIPTION 

The EHNCP Project is a proposal to establish a Plan for the EHNCP Area, which includes 4,393 acres of 

property located in an area extends from Haven Avenue, easterly to the City’s boundary with Fontana, and 

from the northerly City limits to the National Forest boundary. This area includes all land currently outside 

of the City limits, within the City’s North Eastern Sphere of Influence. The EHNCP Area is divided into two 

planning areas: The Rural/Conservation Area (RCA) and the Neighborhood Area (NA). The approximately 

3,565.5-acre RCA is located at the base of the San Gabriel Mountains, bordered to the south by the City and 

the NA, as well as the San Gabriel Mountains to the east, west, and north. A portion of the RCA to the east 

extends from the San Gabriel Mountains south to Wilson Avenue. The approximately 828-acre NA is located 

north of the I-210 freeway and bordered by the City to the east, south, and west, and the RCA to the north. 

The RCA contains three subareas: two Rural/Conservation areas and the North Etiwanda Preserve area. 

Figure 2-1 shows the Plan Area.    

The Neighborhood Area is generally bound by Milliken Avenue to the west, Day Creek Boulevard to the 

east, and Banyan Street to the south. The NA is currently surrounded by the City of Rancho Cucamonga on 

three sides, and is just south of the proposed RCA and the San Gabriel Mountains. The NA plan preserves 

the northern 335 acres, and allows for the development of compact, sustainable, mixed-type neighborhoods 

and a mixed-use center for the Foothill Neighborhoods consisting of residential, office, and retail space with 

accompanying parks and recreation uses. The proposed Plan will permit up to 100 homes within the RCA. 

The transportation system in Rancho Cucamonga has many diverse elements including roadway systems, 

bicycle systems, and a public transit system offering bus and rail options (provided by Omnitrans and 

Metrolink). The transportation elements within the City of Rancho Cucamonga, as they pertain to The 

Project, are discussed in detail below.  

 



Figure 2-1 
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Figure 2-2 shows the Neighborhood Area Plan evaluated in this study. The NA is subdivided into ten sub-
areas which reflects the expected sequencing of neighborhood development. It is possible that multiple 
sub-areas could be developed at once and the Plan does not require they are developed in that order. A 
summary is provided below of the maximum amount of development that would be allowed by the 
proposed Plan: 

 Single Family: 3,000 Units 

 Retail: 162,000 square feet 

 General Office: 18,000 square feet 

 School: 600 Students  

 Park: 167 Acres 

The Project plans to add a mix of Class I, II, and III bicycle facilities to the Plan Area. Figure 2-3 shows the 

Project’s proposed bicycle network in the Plan Area. 

STUDY AREA 

The study area and analyzed intersections were determined based on preliminary trip generation, trip 

distribution, trip assignment estimates developed for the project, our knowledge of the study area, and 

input from staff at the City of Rancho Cucamonga and Caltrans.  The study area is consistent with the San 

Bernardino County CMP study area guidelines and includes, within a five-mile radius, all freeway links that 

the project is anticipated to add 100 or more peak-hour project trips to and arterial roadways that the 

project is anticipated to add 50 or more peak-hour project trips to. The City of Rancho Cucamonga 

approved the study area intersections in May 2017.  

The following 43 study intersections were ultimately identified and are included in this traffic study: 

1. Wilson Avenue & Amethyst Avenue 

2. Wilson Avenue & Archibald Avenue 

3. Wilson Avenue & Hermosa Avenue  

4. Wilson Avenue & Haven Avenue  

5. Wilson Avenue & College Drive  

6. Wilson Avenue & Milliken Avenue 

7. Wilson Avenue & Day Creek Boulevard  

8. Wilson Avenue & Etiwanda Avenue 

9. Wilson Avenue & East Avenue 

10. Wilson Avenue & Wardman Bullock 
Road  

11. Wilson Avenue & Cherry Avenue  

12. Beech Avenue & I-15 Southbound 
Ramps  

13. Beech Avenue & I-15 Northbound 
Ramps  

14. Los Osos High School & Milliken Avenue 

15. Banyan Street & Cabernet Place  

16. Banyan Street & Fredericksburg Avenue 
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17. Banyan Street & Milliken Avenue

18. Banyan Street & Rochester Avenue

19. Banyan Street & Day Creek Boulevard

20. Milliken Avenue & SR-210 Westbound
Ramps

21. Day Creek Boulevard & SR-210
Westbound Ramps

22. Milliken Avenue & SR-210 Eastbound
Ramps

23. Day Creek Boulevard & SR-210
Eastbound Ramps

24. Lark Drive & Rochester Avenue

25. Victoria Park Lane & Milliken Avenue

26. Victoria Park Lane & Rochester Avenue

27. Victoria Park Lane & Day Creek
Boulevard

28. Base Line Road & Milliken Avenue

29. Base Line Road & Rochester Avenue

30. Base Line Road & Day Creek Boulevard

31. Base Line Road & Etiwanda Ave

32. Base Line Road & I-15 Southbound
Ramps

33. Base Line Road & East Ave

34. Baseline Ave & I-15 Northbound Ramps

35. Terra Vista Parkway & Milliken Avenue

36. Church Street & Rochester Avenue

37. Church Street & Day Creek Boulevard

38. Church Street & Milliken Avenue

39. Foothill Boulevard & Milliken Avenue

40. Foothill Boulevard & Rochester Avenue

41. Foothill Boulevard & Day Creek
Boulevard

42. Foothill Boulevard & I-15 Southbound
Ramps

43. Foothill Boulevard & I-15 Northbound
Ramps

Figure 2-4 showcases the study area and analyzed intersections. The following extents of freeway segments 

were studied along I-15 and SR-210 (this equates to 76 merge, diverge, and basic freeway segments):  

1. I-15 Southbound from Duncan Canyon Road to 4th Streets

2. I-15 Northbound from 4th Street to Duncan Canyon Road

3. SR-210 Eastbound from Carnelian Avenue Off-Ramp to Citrus Avenue On-Ramp

4. SR-210 Westbound from Carnelian Avenue On-Ramp to Citrus Avenue Off-Ramp



Figure 2-2 
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ANALYSIS SCENARIO 

To identify potential significant project impacts, Fehr & Peers analyzed the following four scenarios: 

 Existing (2017) Conditions: This consists of existing (May 2017) counts and lane geometries 
collected at the study intersections.  

 Existing (2017) Plus Project Conditions: Project trips were assigned to the study intersections on top 
of the existing counts. The buildout of the proposed land use and project features are assumed in 
this scenario. 

 Cumulative Year (2040) Conditions: The San Bernardino Transportation Analysis Model (SBTAM) 
was used to develop future forecasts. SBTAM was reviewed to include all cumulative projects and 
funded improvements in the study area. 

 Cumulative Year (2040) Plus Project Conditions:  Project trips were assigned to the study 
intersections on top of the Cumulative Year (2040) Conditions forecasts. The buildout of the 
proposed land use and project features are assumed in this scenario. 

The transportation impact analysis was performed during typical weekday AM and PM peak hour conditions 

as the Project is anticipated to generate the most traffic during these times and these peak hours are 

consistent with the greatest levels of congestion seen in the study area. Weekends and weekday non-peak 

hours were not analyzed as there are lower levels of congestion and the Project is anticipated to generate 

fewer trips. Therefore, the peak hour analysis will capture any transportation related impacts as these time 

periods experience the most severe congestion. For each scenario, the study intersections and freeway 

facilities were analyzed in both the AM and PM peak hours. 
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3. ANALYSIS METHODOLOGY

This chapter discusses the analysis methodology and assumptions used to determine project impacts as 

approved by the City of Rancho Cucamonga. 

LEVEL OF SERVICE CRITERIA 

INTERSECTION ANALYSIS 

Intersection operating conditions in the study area were evaluated using the Highway Capacity Manual 

(HCM) 6th Edition Transportation Research Board (TRB) methodology, which is considered the state-of-the-

practice methodology for evaluating intersection operations and is consistent with the City of Rancho 

Cucamonga requirements, Caltrans requirements, and the County of San Bernardino requirements. 

The HCM 6th Edition Methodology estimates a quantitative delay at intersections. After the quantitative 

delay estimates are complete, the methodology assigns a qualitative letter grade that represents the 

operations of the intersection. These grades range from level of service (LOS) A (minimal delay) to LOS F 

(excessive congestion). LOS E represents at-capacity operations. Descriptions of the LOS letter grades for 

signalized and unsignalized intersections are provided in Table 3-1. Please see Table 3-1 for intersection 

LOS criteria. 

Trafficware Synchro 10 software package was used to facilitate the HCM 6th Edition calculations. The analysis 

assumes parameters from the San Bernardino County Congestion Management Program (CMP), as directed 

by the City of Rancho Cucamonga staff. The delay, calculated in seconds, was compared to the LOS 

thresholds outlined in the HCM 6th Edition. For signalized and all-way stop-controlled intersections, 

intersection level of service is determined based on average delay per the standard HCM 6th Edition 

methodology. For side-street stop-controlled intersections, intersection level of service is determined based 

on worst-case approach delay.  

For roundabout assessment, delay was calculated using Sidra Intersection 6 software and is similarly 
compared to the LOS thresholds outlined in the HCM. The software was programmed with gap acceptance 
parameters set for typical United States applications. To be consistent with HCM 6th Edition, the unsignalized 
criteria for delay (50 seconds or more is LOS F) was used. 

The following factors were applied in the intersection analysis:  

 Peak Hour Factor (PHF) was based on traffic counts collected in the field for all Existing Conditions
analysis
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 PHF for all future analysis was set to 0.95  

 Heavy vehicle percentage was to set to 2% for all analysis scenarios 

 For the Existing and Existing Plus Project conditions analysis, current signal timing plans were 
referenced 

 For the Future conditions analysis, uncoordinated signal timing cycle lengths were optimized 
under the Future No Project conditions and signal timing along coordinated corridors were 
optimized at the corridor level under Future No Project conditions. The same signal timing is 
assumed in Future No Project and Future Plus Project conditions.  

 For Existing Scenarios, saturated flow rates were set to:  

o Exclusive thru: 1,800 vehicles per hour green per lane (vphgpl) 

o Exclusive left: 1,700 vphgpl 

o Exclusive right: 1,800 vphgpl 

o Exclusive double left: 1,600 vphgpl 

 For Future Scenarios, saturated flow rates were set to: 

o Exclusive thru: 1,900 vphgpl  

o Exclusive left: 1,800 vphgpl  

o Exclusive right: 1,900 vphgpl  

o Exclusive double right: 1,800 vphgpl  

o Exclusive double left: 1,700 vphgpl 

Please note that Fehr & Peers measured existing saturation flow rates in the study area exceeding 2,000 

vehicles at the study intersections; however, city staff directed use of the CMP rates as part of this effort to 

provide a consistent yet conservative assessment. 
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TABLE 3-1 
INTERSECTION LOS CRITERIA 

Level of 
Service Description 

Signalized 
Delay 

(Seconds) 

Unsignalized 
Delay 

(Seconds) 

A 
Operations with very low delay occurring with favorable progression 
and/or short cycle length. 

< 10.0 < 10.0 

B 
Operations with low delay occurring with good progression and/or 
short cycle lengths. 

> 10.0 to 20.0 >10.0 to 15.0 

C 
Operations with average delays resulting from fair progression and/or 
longer cycle lengths. Individual cycle failures begin to appear. 

> 20.0 to 35.0 >15.0 to 25.0 

D 
Operations with longer delays due to a combination of unfavorable 
progression, long cycle lengths, or high V/C ratios. Many vehicles stop 
and individual cycle failures are noticeable. 

> 35.0 to 55.0 >25.0 to 35.0 

E 
Operations with high delay values indicating poor progression, long 
cycle lengths, and high V/C ratios. Individual cycle failures are frequent 
occurrences. 

> 55.0 to 80.0 >35.0 to 50.0 

F 
Operation with delays unacceptable to most drivers occurring due to 
over saturation, poor progression, or very long cycle lengths. 

> 80.0 >50.0 

Source: Highway Capacity Manual (Transportation Research Board, 2017). 

FREEWAY ANALYSIS 

Freeway mainline and ramps were evaluated using a Highway Capacity Software (HCS) equivalent tool, 

which applies methodologies contained in the HCM 6th Edition. The LOS was calculated for each study 

facility based on density in number of vehicles per hour per lane. Table 3-2 below describes the LOS 

thresholds for freeway sections identified in the HCM 6th Edition.  

The following factors were used in the freeway analysis: 

 PHF for Existing Conditions were determined based on existing traffic volumes collected from 

Caltrans Performance Measurement System (PeMS) 

 PHF of 0.98 for congested areas and 0.95 for less congested areas was used for all future analysis 

 Heavy vehicle percentage was determined using Caltrans average daily traffic (ADT) information 

 Capacity of 2,200 vehicles/hour/lane (1,600/hr/lane/HOV) 
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TABLE 3-2 
BASIC, MERGE, DIVERGE & WEAVE FREEWAY SEGMENT LOS THRESHOLD  

Level of 
Service Description 

Density (vplpm)1 
Mainline 
(Basic) 

Ramp / 
Weave 

A 
Free-flow speeds prevail. Vehicles are almost completely 
unimpeded in their ability to maneuver within the traffic 

stream. 
< 11 < 10 

B 
Free-flow speeds are maintained. The ability to maneuver 

with the traffic stream is only slightly restricted. > 11 to 18 > 10 to 20 

C 

Flow with speeds at or near free-flow speeds. Freedom to 
maneuver within the traffic stream is noticeably restricted, 

and lane changes require more care and vigilance on the part 
of the driver. 

> 18 to 26 > 20 to 28 

D 

Speeds decline slightly with increasing flows. Freedom to 
maneuver with the traffic stream is more noticeably limited, 

and the driver experiences reduced physical and 
psychological comfort. 

> 26 to 35 > 28 to 35 

E 

Operation at capacity. There are virtually no usable gaps 
within the traffic stream, leaving little room to maneuver. Any 

disruption can be expected to produce a breakdown with 
queuing. 

> 35 to 45 > 35 to 452 

F Represents a breakdown in flow. > 45 > 452 
Notes:  
1. Density is reported in vehicles per lane per mile.   
2. The maximum density for ramp junctions and weaving sections under LOS E is not defined in the HCM. The maximum density for basic 
segments of 45 vplpm was assumed to apply to ramp junctions and weaving sections. 
Source: Highway Capacity Manual (Transportation Research Board, 2017) 

PERFORMANCE CRITERIA AND THRESHOLDS OF SIGNIFICANCE 

Based on the City of Rancho Cucamonga, City of Fontana, Caltrans, and SANBAG guidelines regarding traffic 

impact analyses, the following performance criteria and thresholds of significance were used to determine 

impacts at study facilities: 

 City of Rancho Cucamonga: The city has adopted LOS “D” as the minimum acceptable standard. A 
significant traffic impact occurs if the addition of project-generated trips causes an intersection to 
change from an acceptable LOS to a deficient LOS; or if project traffic increases the delay at any 
intersection already operating at an unacceptable LOS.  

 City of Fontana: The city has adopted LOS “C” as the minimum acceptable standard. A significant 
traffic impact occurs if the addition of project-generated trips causes an intersection to change 
from an acceptable LOS to a deficient LOS; or if project traffic increases the delay at any 
intersection already operating at an unacceptable LOS.  
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 Caltrans: The Caltrans’ Guide for the Preparation of Traffic Impact Studies (December 2002) states 
“Caltrans endeavors to maintain a target LOS at the transition between LOS “C” and LOS “D”. 
However, Caltrans acknowledges that this may not always be feasible and recommends that the 
lead agency consult with Caltrans to determine the appropriate target LOS”.  For the purpose of 
this study, LOS D is assumed to be the minimum acceptable standard for Caltrans facilities. The 
project causes a significant impact if it causes the LOS to change from an acceptable LOS (LOS 
“D” or better) to a deficient LOS (LOS “E” or worse) or increase delay/density on a facility 
operating at an unacceptable level. 

 CMP: SANBAG, as the congestion management agency, has set LOS E as the minimum acceptable 
threshold for CMP facilities. However, the CMP states that local agency thresholds should be 
applied as long as they provide improved service levels compared to the CMP requirements. 
Given that the Caltrans LOS standard and adopted LOS standards from the Cities of Rancho 
Cucamonga exceed the CMP thresholds, the local thresholds were applied for the impact 
assessment. 

FUTURE FORECASTING 

SAN BERNARDINO TRANSPORTATION ANALYSIS MODEL (SBTAM) 

The San Bernardino Transportation Analysis Model (SBTAM) was utilized to develop forecasts in the study 

area.  SBTAM is a San Bernardino County model that began as the Southern California Association of 

Governments (SCAG) regional travel demand model (which is utilized for the SCAG Regional Transportation 

Plan [RTP] and forecasts traffic volumes on roadway segments for the entire six-county SCAG region).  The 

SCAG model was refined to provide additional detail for San Bernardino County and was calibrated for use 

in San Bernardino County by ensuring that the model is able to replicate existing traffic volumes on county 

roadways after refinement.  SBTAM is considered the most appropriate tool for testing changes in land use 

and roadway network in San Bernardino County. When SBTAM was developed, extensive model 

documentation was prepared which outlined the model. 

For use in this project, SBTAM was updated to be consistent with the 2016 SCAG Regional Transportation 

Plan (RTP) and Sustainable Communities Strategy (SCS) with updated 2012 base year and 2040 future year 

land use assumptions. The base year roadway network was also updated to assume built projects between 

2008 and 2012, and the future year roadway network was updated to assume all funded 2016 SCAG RTP/SCS 

projects. 

The Base Year and Future Year models are able to produce link and intersection turning movement volumes. 

National Cooperative Highway Research Program (NCHRP) Report 255 prescribes a variety of methods for 

developing intersection turning movement volume forecasts from travel demand model outputs. For typical 
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applications, the Base Year and Future Year model outputs are compared to one another and are used in 

conjunction with existing traffic counts to develop future traffic forecasts. In this study, the absolute 

difference between the Base Year and Future Year model outputs were utilized to interpolate the 2040 

volume forecasts. This method is known as the difference method, and is a state of the practice approach 

consistent with NCHRP Report 255. 

EXISTING YEAR (2017) PLUS PROJECT CONDITIONS 

Existing Year (2017) Plus Project traffic forecasts were developed using a four-step process: 

 First, the base year model roadway network was modified to account for regional traffic

redistribution in conjunction with the extension of Wilson Avenue through the Plan Area. The

differences between the base year and modified base year (with Wilson Avenue Extension) were

applied to the existing counts to create a base to apply the project trip assignment to.

 Second, trip generation estimates were developed for the Plan using mixed-use trip generation

methodology due to the unique land use mix on site.

 Third, model runs were used to estimate the regional project trip distribution through select zone

analysis. Select zone distribution plots are provided in Appendix I.
 Lastly, project trips were manually assigned to the study roadway network based on the trip

generation and distribution pattern described above.

CUMULATIVE YEAR (2040) CONDITIONS 

Cumulative Year (2040) forecasts were developed using a three-step process: 

 First, the 2040 SCAG land use dataset was reviewed to ensure that all pending and approved

development projects within the City of Rancho Cucamonga were included in the 2040 forecasts, if

they were not already assumed in the land use growth assumptions. These pending and approved

development projects are included in Appendix B.

 Second, the local roadway network was reviewed for consistency with Rancho Cucamonga General

Plan. Wilson Avenue link speeds and attributes were reduced based on city objectives.

 Third, the future year model was ran and the difference method was applied to the existing counts

based on the proportional growth between the base year model and future year model, accounting

for 23 years of growth from 2017 to 2040. To provide a conservative analysis, if the model predicted

negative growth (representing a decrease in trips along a roadway segment either due to revised

land use estimates or an increase in parallel infrastructure capacity), existing counts were used (e.g.

no negative growth was applied).
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CUMULATIVE YEAR (2040) PLUS PROJECT CONDITIONS 

Cumulative Year (2040) forecasts were developed by applying the project only trip assignment on top of 

the Cumulative Year (2040) forecasts. The project only trip assignment varies only slightly in the future 

conditions due to the assumed completion of the extension of Wilson Avenue from Etiwanda Avenue to 

East Avenue. 

PROJECT TRAFFIC VOLUMES 

PROJECT TRIP GENERATION 

The proposed project will generate new vehicle trips in the study area.  However, given the mix of land uses, 

it will not generate traffic in a similar manner as to what is typically evaluated for most traffic studies.  As 

such, the analysis evaluates the combined effects of the project’s land uses, regional location, demographics, 

and development scale that contribute to a reduction (when compared to national homogeneous 

development projects) in off-site average weekday vehicle “trips” (e.g., one vehicle trip is when a person 

drives from their home to school, shopping, or their job and their return drive home is another trip).  This 

reduction is due largely to the project’s ability to “internally capture” these trips.  That is, most of the 

reduction in total daily vehicle off-site trips generated by the project is attributable to those trips beginning 

and ending on the project.  (e.g., both a person’s home and job, shopping, or local school are within the 

project). 

Traditionally, traffic engineers and transportation planners have estimated internalization of project trips 

using one of two methods.  First, they would estimate it based on professional judgment.  Alternatively, 

professionals relied on the Institute of Transportation Engineers’ (ITE) internalization methodology 

presented in the ITE Trip Generation Handbook.  Although this has been applied in thousands of studies in 

California, the methodology was limited as it was based on only six surveys in Florida.  Additionally, the ITE 

internalization methodology only accounts for the land use types on the mixed-use site.  Given the limited 

input information (land use amount and type) and the limited range of data (six surveys), the accuracy of 

the internalization estimates has recently been found to generally under-estimate internalization of trips 

from projects with multiple land use types. 

Seeing the limited data set and simplified methodology applied in the ITE handbook, the United States 

Environmental Protection Agency (EPA) commissioned a study to develop a more substantial, statistically 

superior methodology.  This methodology, identified as MXD below, begins with ITE rates and develops trip 
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internalization estimates based on a series of factors tied to numerous site attributes. The MXD 

methodology is described in greater detail below. 

MXD Trip Internalization Methodology 

The internal capture percentage reported is not an "assumed" number, but rather is a number that was 

derived using a best practices trip generation model designed specifically for development projects with 

multiple land use types. The MXD model was developed through collaboration between consultants, the 

EPA, and an academic research team. The model estimates trip generation and internal capture by adjusting 

trip generation rates to account for the influence of built environment variables.  A variety of research 

studies have demonstrated that these variables influence vehicle trip generation, most of which are 

summarized on the EPA’s website1. 

Variables used in the MXD model include general site information such as geographic factors, the land use 

of the surrounding area, and site/surrounding area demographics. Geographic factors such as the site of 

the developed area and intersection density influence internalization from a spatial standpoint – the denser 

the area the more likely certain types of trips can be completed within the development and without the 

need to travel externally. Land use factors and demographics such as employment, average household size, 

and vehicle ownership influence how people in the development might decide to travel. Accessibility to 

transit vastly increases transportation choices for those seeking to travel. This feature is also included in the 

MXD trip generation methodology as applied in this study, as it accounts for the total employment located 

along the transit corridors and estimates the probability of a mode shift toward transit if development 

occurs within the site. As noted in Table 3-3, the EHNCP provides some access to transit but is limited to 

the amount of employment that can be accessed within a 30-minute transit trip. 

The MXD model used was developed based on household travel survey data obtained from 239 existing 

developments in six metropolitan regions throughout the U.S. All of the developments contained multiple 

land uses on-site. The internal capture percentage calculated for the project is reflective of the varied land 

uses that would be developed as part of the project, which would reduce the need to travel beyond the 

project, and is also consistent with the percentage found for other developments of similar size and scope. 

A set of 16 independent development sites that were not included in the initial model were tested to help 

validate the model. Among the validation sites, use of the MXD model produced superior statistical 

performance when comparing the model results to observed data. Specifically, the MXD model had a 

significantly lower root mean squared error (RMSE) and higher pseudo-R squared than traditional methods 

when comparing estimated to observed external vehicle trips. Estimates from the ITE Trip Generation 

1 http://www.epa.gov/smartgrowth/mxd_tripgeneration.html 
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Manual had an RMSE of 40% and pseudo-R squared of 0.58 (i.e., the ITE method only explains about 58 

percent of the variability in external vehicle trips). Modified estimates using ITE's traditional trip 

internalization techniques had an RMSE of 32% and pseudo-R squared of 0.73, whereas modified estimates 

using the MXD model had an RMSE of 26% and pseudo-R squared of 0.82. 

Given the statistical robustness of the MXD model, it was deemed the most appropriate approach for 

estimating internalization of project trips. 

MXD Model Inputs and Trip Generation Estimates 

To determine the number of trips that would be internal to the Plan Area, an MXD trip generation estimate 

was prepared. The MXD analysis first begins with gross trip rates identified in the Institute of Transportation 

Engineers’ Trip Generation (9th Edition, 2012). It then incorporates the MXD methodology for “matching” 

trips to estimate the amount of internalization within the Plan Area. The MXD methodology inputs are 

shown below in Table 3-3. 

Internal capture represents the percentage of project tripends for trips that would remain internal to the 

project, which differs from the overall percentage of the net number of project trips that remain internal to 

TABLE 3-3 
PROPOSED PROJECT MXD MODEL INPUT VALUES 

Input Variable Input Value Source 
Developed Area (Acres) 828 

Project Neighborhood Area 
Plan 

Intersection Density (Intersections/square mile) 18 
Project Neighborhood Area 

Plan and Sample 
Development Area Layouts 

Transit Available within Site Yes 
Site Plan and Regional Transit 

Maps 

Employment (jobs) within 1 Mile of the Plan Area 199 
Estimated from SCAG 2012 

RTP 
Employment (percentage of jobs as a share of 
regional employment) within a 30-minute trip by 
transit 

0.000001 

Total SCAG Regional Employment 7,733,805 
Estimated from SBTAM Travel 
Demand Forecasting Model 

Average household size near site 3.25 Estimated from United States 
Census Bureau data Average vehicles owner per dwelling unit near site 2.13 

Single-Family (Dwelling Units) 3,000 

Project Neighborhood Area 

Plan 

General Retail (KSF) 162 

Office (Non-Medical, KSF) 18 

School (Students) 600 

Park (Acres) 167 
Source: Fehr and Peers, 2019 
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the project. Since each trip has two tripends (i.e., the beginning of the trip and the end of the trip), if a 

project generates 100 internalized tripends, this represents 50 trips that are internal to the project (i.e., 100 

tripends/2 tripends per trip = 50 trips). As such, when the number of trips is applied to the tripends 

component of the project, the total internal capture is roughly twice that which would otherwise be 

accounted for in the trips component. An example of the relationship between tripends and trips is provided 

in the following illustration: 

Table 3-4 summarizes the anticipated daily, AM, and PM peak hour of adjacent street traffic trips generated 

by the proposed project. Raw ITE trips are presented, and internalization and pass-by reductions are applied. 

TABLE 3-4 
PROJECT TRIP GENERATION ESTIMATES 

Time Period 
Gross 

Tripends 
Net External 

Trips 

Vehicle 
Tripend 

Internalization 
Vehicle Trip 

Internalization 
Daily 35,446 31,182 12% 10% 

AM Peak Hour 2,663 2,242 16% 13% 

PM Peak Hour 3,708 3,080 17% 14% 
Note: Gross tripends are the total of all trips generated by the project land uses and net external trips are trips that have either an origin or destination 
within the EHNCP boundaries, but not both.  
Source: Fehr & Peers, 2019  
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Project Trip Distribution 

The project trip distribution reflects the likely approach and departure routes to the projects site, as 

determined through multiple sources. Three key sources of data were analyzed and synthesized to develop 

the project trip distribution. First, the San Bernardino Transportation Analysis Model was used identify 

regional travel behavior. A select zone analysis was performed for a transportation analysis zone (TAZ) in 

the immediate vicinity of the proposed project location that had a similar land use mix to determine where 

trips in this area originate from and are destined to. Second, the 2010 Census Longitudinal Employer-

Household Dynamics Origin Destination Employment Statistics were analyzed for the study area, which 

provide insight into local travel patterns. Finally, the existing traffic counts and local knowledge of the study 

area was used along with our professional judgement. The project trip distribution was reviewed and 

approved by City of Rancho Cucamonga staff prior to initiating the technical analysis. Key information used 

to develop the project trip distribution is presented in Appendix I. 

Project Trip Assignment 

Based on the trip generation and trip distribution estimates developed and described above, project trips 

were assigned to the study area roadway network. The assignment of “project only” trips for the 

development is shown on Figure 3-1 for the Existing Plus Project Scenario and on Figure 3-2 for the 

Cumulative Plus Project Scenario. The assignment of project trips varies between the two “plus project” 

scenarios due to the future roadway improvement project that extends Wilson Avenue from the Plan Area 

to East Avenue. 
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4. EXISTING YEAR (2017) CONDITIONS

This chapter evaluates the Existing Year (2017) Conditions in the project study area including the roadway, 

transit, and pedestrian networks in order to document the baseline conditions against which the project will 

be assessed. 

EXISTING ROADWAY FACILITIES 

REGIONAL ROADS 

 Interstate 15 Freeway (I-15): I-15 is the main north-south facility through San Bernardino County. It
extends the entire length of San Bernardino County, from its southern border with Riverside County
to the California-Nevada State Line. I-15 is a twelve-lane divided freeway near the project.

 State Road 210 (SR-210): SR-210 provides the main east-west regional access to the project. From
the interchange with I-15 through the City of Rancho Cucamonga SR-210, it is an eight-lane divided
freeway with three lanes of mixed use, and one High Occupancy Vehicle (HOV) lane in each
direction.

LOCAL ACCESS ROAD 

 Banyan Street: Banyan Street provides east-west access near the Plan Area. Banyan Street is
designated as a Tertiary Travel Corridor by the City of Rancho Cucamonga General Plan and carries
between 10,000 and 15,000 vehicles per day. Banyan Street is also classified as two-lane Collector
in the city’s General Plan between its origin at Wardman Bullock Road to its termination at the west
edge of the Rancho Cucamonga city limits. However, Banyan Street is not continuous between
Archibald Avenue and Hermosa Avenue.

 Base Line Road: Base Line Road is a six-lane east-west road. Base Line Road is designated as a
Secondary Travel Corridor by the City of Rancho Cucamonga General Plan, which provides service
to between 20,000 and 30,000 vehicles per day. East of Haven Avenue, Base Line Road is classified
as a six-lane major divide arterial that narrows to five-lanes near Victoria Park Lane. East of Etiwanda
Avenue, Base Line Road is classified as a five-lane major divided highway. West of Haven Avenue,
Base Line Road is classified as a four-lane major arterial.

 Church Street: Church Street is a four-lane road that narrows to two lanes West of Haven Avenue.
Church Street is designated as a Tertiary Travel Corridor by the City of Rancho Cucamonga General
Plan and carries between 10,000 and 15,000 vehicles per day. East of Archibald Avenue, Church
Street is classified as a Collector by the City’s General Plan. Church Street is classified as Secondary
between Archibald Avenue and Haven Avenue, and between Rochester Avenue and Etiwanda
Avenue.
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 Day Creek Road: Day Creek Road is a six-lane, north-south road near the SR-210 interchange, but 
narrows to a four-lane road north of the interchange. Day Creek Road is designated as a Secondary 
Travel Corridor by the City of Rancho Cucamonga General Plan, which provides service to between 
20,000 and 30,000 vehicles per day. Day Creek Road provides service to the area north of SR-210 
until ending at Etiwanda Avenue. Day Creek Road is classified as a Collector south of Foothill 
Boulevard and north of Wilson Avenue. Between Foothill Boulevard and SR-210, Day Creek Road is 
classified as a major divided highway arterial, and a modified major with median between SR-210 
and Wilson Avenue.  

 Foothill Boulevard: Foothill Boulevard is classified as a six lane, east-west road near Vineyard 
Avenue, narrows to four-lane road near Hellman Avenue, and increases to a six-lane road near 
Haven Avenue. Foothill Boulevard is designated as a Principal Travel Corridor by the City of Rancho 
Cucamonga General Plan, which provides service to between 30,000 and 40,000 vehicles per day.  

 Milliken Avenue: Milliken Avenue is a six-lane, north-south road that provides users with access to 
the Plan Area from SR-210. Milliken Avenue is designated as a Principal Travel Corridor and provides 
service to between 30,000 and 40,000 vehicles per day. Milliken Avenue is a six-lane road from 
south of SR-210 to Banyan Street, where it narrows to two lanes of northbound traffic and three 
lanes of southbound traffic. It eventually narrows to a two-lane road where it ends near the project 
at Wilson Avenue.  

 Wilson Avenue: Wilson Avenue provides east-west access near the project. Wilson Avenue is 
designated as a Tertiary Travel Corridor by the City of Rancho Cucamonga General Plan and carries 
between 10,000 and 15,000 vehicles per day. Wilson Avenue begins at Cherry Avenue as the 
continuation of Beech Avenue. It then ends at East Avenue, then begins again at Etiwanda Avenue. 
It again terminates just past Day Creek Boulevard and picks backup at Milliken Avenue. From 
Milliken Avenue it continues to its final termination at Carnelian Street. 

BICYCLE FACILITIES 

Bicycle facilities in the City of Rancho Cucamonga are classified as follows: 

CLASS I BIKEWAYS (BIKE PATHS) 

Class I bicycle facilities are bicycle trails or paths that are off-street and separated from automobiles. They 

are a minimum of eight feet in width for two-way travel and include bike lane signage and designated street 

crossings where needed. A Class I Bike Path may parallel a roadway (within the parkway) or may be a 

completely separate right-of-way that meanders through a neighborhood or along a flood control channel 

or utility right-of-way.  
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CLASS II BIKEWAYS (BIKE LANES) 

Class II bicycle facilities are striped lanes that provide bike travel and can be either located next to a curb or 

parking lane. If located next to a curb, a minimum width of five feet is recommended. However, a bike lane 

adjacent to a parking lane can be four feet in width. Bike lanes are exclusively for the use of bicycles and 

include bike lane signage, special lane lines, and pavement markings.  

 

CLASS III BIKEWAYS (BIKE ROUTES) 

Class III Bikeways are streets providing for shared use by motor vehicles and bicyclists. While bicyclists have 

no exclusive use or priority, signage both by the side of the street and stenciled on the roadway surface 

alerts motorists to bicyclists sharing the roadway space and denotes that the street is an official bike route.  
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CLASS IV BIKEWAYS (CYCLE TRACKS) 

Class IV bicycle facilities, sometimes called cycle tracks or separated bikeways, provide a right-of-way 

designated exclusively for bicycle travel adjacent to a roadway and are protected from vehicular traffic via 

separations (e.g. grade separation, flexible posts, inflexible physical barriers, on-street parking). California 

Assembly Bill 1193 (AB 1193) legalized and established design standards for Class IV bikeways in 2015.  
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The following bicycle facilities are located within the study area: 

Class II Bike Lanes 

 Base Line Road  Beech Avenue 

 Banyan Street  Church Street 

 Day Creek Boulevard  East Avenue 

 Etiwanda Avenue  Haven Avenue 

 Milliken Avenue  Rochester Avenue 

 Wilson Avenue  

Class III Bike Routes 

 Banyan Street 
 Foothill Boulevard  

Most major streets in Rancho Cucamonga provide Class II or Class III facilities along the street running as 

far north as Wilson Avenue, with planned facilities that will provide service to the northern Rancho 

Cucamonga city limits. The current bicycle network, including planned facilities in the area, may be seen in 

Figure 4-1.  

Although the streets listed above are currently designated as bicycle facilities, there are a number of missing 

gaps that exist along each roadway. With implementation of the City of Rancho Cucamonga’s Final 

Circulation Master Plan for Bicyclist and Pedestrians (adopted in May 2015), the bicycle network gaps are 

planned to be eliminated as Base Line Road, Haven Avenue, and Milliken Avenue are all planned to have 

Class II Bike Lanes. The City’s Master Plan recommends that parts of Banyan Street, Church Street, East 

Avenue, Rochester Avenue, and Wilson Avenue are classified as Class IV Protected Bike Lanes.  
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PEDESTRIAN FACILITIES 

The City of Rancho Cucamonga provides pedestrian facilities as a means to reduce auto travel and as healthy 

exercise (Rancho Cucamonga General Plan, 2010). According to the City’s 2010 General Plan, supporting 

walking as way to travel is ensured by providing the following pedestrian facilities: 

 Adequate or wide sidewalks 
 Street furniture and seating 
 Unobstructed travel path (e.g. utility boxes placed out of travel path) 
 Enhanced lighting 
 Shade 
 Wider crossings and bulbouts 

Currently, over 97 miles of public hiking and riding trails are planned, which supports opportunities for 

healthy exercise. There are two types of public hiking and riding trails in Rancho Cucamonga, which are 

Regional Trails and Community Trails (Cityofrc.us). Regional trails are long distance connectors to regional 

parks, scenic canyons and other open spaces. These types of trails are designed for hikers, bicyclists, and 

equestrian users. Community Trails provide connections to community facilities, such as parks and schools. 

These trails are designed for hikers and equestrian users. Approximately 1.5 mile south of the Plan Area is 

the Pacific Electric Trail. This regional trail extends from the County line in Claremont to the city of Rialto, 

providing 21 miles of a recreational path. Directly to the north of the Neighborhood Area, the Etiwanda 

Falls trails are popular local hiking trails. 

The major streets that provide access to the Plan Area including Banyan Street, Milliken Avenue, Haven 

Avenue, and Day Creek Boulevard, all have well connected and maintained sidewalk networks. These 

facilities currently provide access for pedestrians to the Project from bus stops nearby, as well as several 

grocery stores near the Project. 
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TRANSIT FACILITIES 

The following transit facilities are provided in the City of Rancho Cucamonga: 

METROLINK 

Commuter train service in the City of Rancho Cucamonga is provided by Metrolink, which operates six 

commuter rail lines throughout Southern California. The Rancho Cucamonga Metrolink Station is located 

west of Milliken Avenue, where passenger trains run daily from downtown Los Angeles to downtown San 

Bernardino. Rancho Cucamonga is served by the San Bernardino Line, which links San Bernardino to Union 

Station in downtown Los Angeles. The Metrolink railroad runs east-west through the southern section of 

the city, with grade separations at Milliken and Haven Avenues. This same rail line is occasionally used by 

freight trains when the Union Pacific Railroad line (running east-west south of the I-10 freeway) is closed or 

restricted for limited periods. Local freight train traffic in the city includes switches on various spur lines 

serving the industrial areas at the southern section of the city. 

BUS TRANSIT 

Omnitrans Transit Agency provides local transit service throughout San Bernardino County, including the 

City of Rancho Cucamonga. Bus transit services are available in the city through fixed-route and demand-

response services. Bus routes that run through the city connect to the neighboring cities of Fontana, Upland, 

Ontario, Montclair, and Chino. The routes serve major destinations in the region, including Chaffey College, 

the Rancho Cucamonga Metrolink Station, the Fontana Metrolink Station, the Ontario Mills Mall, the 

LA/Ontario Airport, the Ontario Civic Center, the Pomona TransCenter, the Montclair TransCenter, the Chino 

Civic Center and Transit Center, and the Rancho Cucamonga Civic Center. Within Rancho Cucamonga, bus 

routes run on major roadways, including Haven Avenue, Day Creek Boulevard, Milliken Avenue Line Road, 

Foothill Boulevard, and segments of Banyan Street and Victoria Park Lane. A map of routes that operate in 

this area may be seen in Figure 4-2. 

 Route 67 (Chaffey College-Baseline-Fontana): This route runs from the Montclair Transit Center
east to the Metrolink Station in Fontana. It serves Base Line Road through Rancho Cucamonga
and operates Monday thru Friday from about 5:30 AM to almost 8:30 PM, with about 50-minute
headways.

 Route 80 (Ontario-Vineyard Ave -Chaffey College): This route runs from the Ontario International
Airport to the Ontario Convention Center, then north to Chaffey College. In Rancho Cucamonga,
this route provides service along Vineyard Avenue, 19th Street, and Haven Avenue. This route
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operates between 4:30 AM and 9:30 PM Monday thru Friday, and between 6:30 AM and 7:30 PM 
Saturday with one-hour headways.  

 Route 81 (Chino-Haven-Chaffey College): This route runs from the Chino Transit Center to Ontario 
Mills Mall, then to Chaffey College. In Rancho Cucamonga, service is provided mostly along 
Milliken Avenue, Foothill Boulevard, Day Creek Road, and Haven Avenue. This route operates from 
about 4:00 AM until 10:30 PM with one-hour headways Monday thru Friday. There is no service 
on Saturday and Sunday.  

 Route 85 (Chino-Montclair-Chaffey College): This route runs from the Chino Transit Center north 
through Ontario, Montclair, Upland, and Rancho Cucamonga, ending at Chaffey College in 
Rancho Cucamonga. This route provides service mostly along Arrow Route and Haven Avenue in 
Rancho Cucamonga. The route operates from 4:40 AM to 11:00 PM with 30-minute headways 
Monday thru Friday and 6:00 AM to 7:30 PM on Saturdays with one-hour headways. This route 
does not operate on Sundays.  

 

. 
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TRAFFIC VOLUMES AND CONFIGURATIONS 

Existing AM peak period (7:00 to 9:00 AM) and PM peak period (4:00 to 6:00 PM) intersection counts were 

collected at 43 study intersections on May 7, 2017.  

Existing (2017) peak hour traffic volumes for the study intersections are shown on Figure 4-3. Existing traffic 

counts are provided in Appendix A. 

As part of the field inventory, Fehr & Peers also collected the following information: 

 Lane configurations

 Signal phasing

 Land uses in the study area

 Existing pedestrian and bicycle facilities

 On-street parking conditions

INTERSECTION OPERATIONS 

Existing traffic volumes, lane configurations, and signal timings were used to evaluate operations at the 

study intersections for existing AM and PM peak hour conditions. The results are summarized in Table 4-1, 

showing vehicular LOS at the study intersections. The Existing LOS report is provided in Appendix C.  

As shown Table 4-1, the following study intersections currently operate at a deficient LOS during the peak 

hours:  

 18) Banyan Street and Rochester Avenue – AM Peak Hour (LOS F)

 41) Foothill Boulevard and Day Creek Boulevard – PM Peak Hour (LOS E)



Figure 4-3
Peak Hour Traffic Volumes and Lane Configurations 

Existing Conditions
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Peak Hour Traffic Volumes and Lane Configurations 

Existing Conditions
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TABLE 4-1 
EXISTING CONDITIONS INTERSECTION LOS 

Intersection 
Traffic 
Control 

Peak 
Hour 

Delay 
(sec/veh)1 LOS2,3 

1. Wilson Avenue & Amethyst Avenue AWSC 
AM 10.1 B 
PM 8.4 A 

2. Wilson Avenue & Archibald Avenue AWSC 
AM 11.7 B 
PM 9.9 A 

3. Wilson Avenue & Hermosa Avenue AWSC 
AM 14.2 B 
PM 9.8 A 

4. Wilson Avenue & Haven Avenue Signalized 
AM 22.0 C 
PM 16.5 B 

5. Wilson Avenue & College Drive SSSC 
AM 16.0 C 
PM 11.8 B 

6. Wilson Avenue & Milliken Avenue N/A4 AM N/A N/A 
PM N/A N/A 

7. Wilson Avenue & Day Creek Boulevard Signalized 
AM 19.8 B 
PM 10.0 A 

8. Wilson Avenue & Etiwanda Avenue N/A5 AM N/A N/A 
PM N/A N/A 

9. Wilson Avenue & East Avenue N/A5 
AM N/A N/A 
PM N/A N/A 

10. Wilson Avenue & Wardman Bullock Road Signalized 
AM 24.5 C 
PM 16.3 B 

11. Wilson Avenue & Cherry Avenue Signalized 
AM 34.4 C 
PM 21.9 C 

12. Beech Avenue & I-15 Southbound Ramps Signalized 
AM 49.1 D 
PM 9.8 A 

13. Beech Avenue & I-15 Northbound Ramps Signalized 
AM 14.7 B 
PM 26.2 C 

14. Los Osos High School & Milliken Avenue Signalized 
AM 15.5 B 
PM 6.6 A 

15. Banyan Street & Cabernet Place SSSC 
AM 11.9 B 
PM 10.9 B 

16. Banyan Street & Fredericksburg Avenue Signalized 
AM 6.0 A 
PM 4.3 A 

17. Banyan Street & Milliken Avenue Signalized 
AM 36.9 D 
PM 16.7 B 

18. Banyan Street & Rochester Avenue AWSC 
AM 74.2 F 
PM 17.2 C 

19. Banyan Street & Day Creek Boulevard Signalized 
AM 34.0 C 
PM 15.1 B 

20. Milliken Avenue & SR-210 Westbound Ramps Signalized 
AM 28.9 C 
PM 28.0 C 

21. Day Creek Boulevard & SR-210 Westbound Ramps Signalized 
AM 26.2 C 
PM 27.4 C 

22. Milliken Avenue & SR-210 Eastbound Ramps Signalized 
AM 25.8 C 
PM 17.9 B 

23. Day Creek Boulevard & SR-210 Eastbound Ramps Signalized 
AM 16.8 B 
PM 15.2 B 
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TABLE 4-1 
EXISTING CONDITIONS INTERSECTION LOS 

Intersection 
Traffic 
Control 

Peak 
Hour 

Delay 
(sec/veh)1 LOS2,3 

24. Lark Drive & Rochester Avenue Signalized 
AM 10.5 B 
PM 4.4 A 

25. Victoria Park Lane & Milliken Avenue Signalized 
AM 9.5 A 
PM 7.9 A 

26. Victoria Park Lane & Rochester Avenue Signalized 
AM 28.1 C 
PM 8.8 A 

27. Victoria Park Lane & Day Creek Boulevard Signalized 
AM 28.4 C 
PM 25.0 C 

28. Base Line Road & Milliken Avenue Signalized 
AM 32.8 C 
PM 33.2 C 

29. Base Line Road & Rochester Avenue Signalized 
AM 24.3 C 
PM 21.5 C 

30. Base Line Road & Day Creek Boulevard Signalized 
AM 31.3 C 
PM 31.6 C 

31. Base Line Road & Etiwanda Ave Signalized 
AM 36.9 D 
PM 27.8 C 

32. Base Line Road & I-15 Southbound Ramps Signalized 
AM 11.1 B 
PM 10.5 B 

33. Base Line Road & East Ave Signalized 
AM 49.6 D 
PM 29.3 C 

34. Baseline Ave & I-15 Northbound Ramps Signalized 
AM 14.4 B 
PM 19.3 B 

35. Terra Vista Parkway & Milliken Avenue Signalized 
AM 16.9 B 
PM 17 B 

36. Church Street & Rochester Avenue Signalized 
AM 17.5 B 
PM 20.6 C 

37. Church Street & Day Creek Boulevard Signalized 
AM 16.8 B 
PM 20.5 C 

38. Church Street & Milliken Avenue Signalized 
AM 27.9 C 
PM 34.6 C 

39. Foothill Boulevard & Milliken Avenue Signalized 
AM 39.5 D 
PM 43.5 D 

40. Foothill Boulevard & Rochester Avenue Signalized 
AM 33.4 C 
PM 35.1 D 

41. Foothill Boulevard & Day Creek Boulevard Signalized 
AM 26.7 C 
PM 70.5 E 

42. Foothill Boulevard & I-15 Southbound Ramps Signalized 
AM 25.4 C 
PM 23.5 C 

43. Foothill Boulevard & I-15 Northbound Ramps Signalized 
AM 21.7 C 
PM 22.8 C 

Notes: 

1. Whole intersection weighted average stopped delay expressed in seconds per vehicle for signalized and all-way stop-controlled (AWSC) 
intersections.  Worst movement delay reported for side-street-stop-controlled (SSSC) intersections. 
2. LOS calculations performed using the Highway Capacity Manual (HCM) 6th Edition method. 
3. Unacceptable seconds of delay per vehicle and LOS highlighted in bold. 
4. Intersection becomes a roundabout-controlled intersection in the Existing Plus Project scenario. 
5. Intersection becomes a roundabout-controlled intersection in the Cumulative (2040) scenario. 
Source: Fehr & Peers, 2019
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FREEWAY FACILITIES OPERATIONS 

Table 4-2 and Table 4-3 present the results of the freeway basic, merge, and diverge assessment for the I- 

I-15 and I-210 freeways. Please note that existing freeway mainline volumes were obtained from Caltrans 

Performance Measurement System (PEMs) data and were balanced through the corridor using intersection 

volumes at the ramp terminal intersections.  Bus/truck percentages are assumed to be 10-11% (based on 

the most recent Caltrans Traffic Census for truck traffic), the terrain was assumed to be level, free-flow speed 

is assumed to be 70 miles per hour, and a peak hour factor was calculated from the existing traffic counts 

for each peak hour. LOS calculation worksheets for freeway segments are provided in Appendix N.  

As shown in Table 4-2, 12 study freeway segments on I-15 currently operate below acceptable LOS D during 

at least one peak hour. As shown in Table 4-3, 16 study freeway segments on SR-210 currently operate 

below LOS D during at least one peak hour. 
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TABLE 4-2 
I-15 FREEWAY EXISTING CONDITIONS LOS

Segment Type 
AM Peak PM Peak 

Density V/C LOS MPH Density V/C LOS MPH 
I-15 Northbound
4th St to Foothill  Basic 23.1 0.6 C 64 37.7 0.9 E 43 
Foothill  Off Ramp Diverge 12.0 0.6 B 64 19.4 0.8 B 43 
Foothill  Loop On Ramp Merge 17.3 0.4 B 64 33.8 0.9 D 43 
Foothill  Slip On Ramp Merge 17.7 0.4 B 64 31.5 0.8 D 43 
Foothill  to Baseline Basic 17.2 0.5 B 64 37.3 0.9 E 56 
Baseline Off Ramp Diverge 22.0 0.5 C 64 39.2 0.9 E 56 
Baseline to SR-210 WB  Weave 44.3 0.7 E 65  - 1.3 F 69 
SR-210 EB Off Ramp Diverge 4.0 0.3 A 65 13.7 0.6 B 69 
SR-210 to Beech Weave 28.8 0.4 D 65 78.1 0.7 E 69 
Beech On Ramp Merge 14.0 0.3 B 65 24.9 0.6 C 69 
Beech to Duncan Canyon Basic 11.2 0.3 B 55 23.7 0.6 C 59 
I-15 Southbound
Duncan Canyon to Beech Basic 26.4 0.7 D 63 15.9 0.4 B 60 
Beech Off Ramp Diverge 28.4 0.7 D 63 18.5 0.4 B 60 
Beech On Ramp Merge 21.7 0.7 C 63 10.8 0.4 B 60 
Beech to SR-210 Basic 22.0 0.6 C 65 12.9 0.3 B 67 
SR-210 Off Ramp Diverge 19.8 0.5 B 65 11.6  0.3 B 67 
SR-210 On Ramp Merge  - 1.3 F 65 22.4 0.7 C 67 
SR-210 to Baseline Basic 30.9 0.8 D 65 16.5 0.4 B 67 
Baseline Off Ramp Diverge 34.4 0.8 D 65 23.5 0.5 C 67 
Baseline Loop On Ramp Merge  - 1.0 F 40 21.4 0.5 C 66 
Baseline Slip On Ramp Merge  - 1.1 F 40 19.1 0.5 B 66 
Baseline to Foothill Basic  - 1.1 F 40 20.5 0.5 C 66 
Foothill  Off Ramp Diverge  - 1.1 F 40 14.1 0.6 B 66 
Foothill  Loop On Ramp Merge  - 1.1 F 65 20.7 0.5 C 63 
Foothill  Slip On Ramp Merge  - 1.3 F 65 24.8 0.7 C 63 
Foothill  to 4th Basic  - 1.2 F 65 24.1 0.6 C 63 
Notes: 
1. Calculated using methodologies consistent with the Highway Capacity Manual. 
2. Density reported as passenger cars per mile per lane. 
3. Bold type indicates unacceptable operations 
Source: Fehr & Peers 2019 
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TABLE 4-3 
SR-210 FREEWAY EXISTING CONDITIONS LOS 

Segment Type AM Peak PM Peak 
Density V/C LOS MPH Density V/C LOS MPH 

SR-210 Eastbound 
Carnelian to Archibald Basic 33.5 0.9 D 62 31.5 0.8 D 30 
Archibald Off Ramp Diverge 34.9 0.9 D 62 31.5 0.8 D 30 
Archibald On Ramp Merge - 1.2 F 60 31.2 0.8 D 30 
Haven Off Ramp Diverge 37.0 0.9 E 60 34.2 0.8 D 30 
Haven On Ramp to Milliken 
Off Ramp 

Weave 27.8 0.8 C 65 33.2 0.9 D 32 

Milliken On Ramp Merge 31.9 0.8 D 65 34.8 0.9 D 32 
Milliken to Day Creek Basic 29.6 0.8 D 63 32.8 0.8 D 48 
Day Creek Off Ramp Diverge 33.4 0.8 D 63 35.1 0.8 E 48 
Day Creek On Ramp Merge 30.5 0.8 D 63 30.8 0.8 D 48 
Day Creek On to Lane Add Basic 22.9 0.6 C 67 23.3 0.6 C 58 
Lane Add to I-15 Basic 18.3 0.5 C 67 18.6 0.5 C 58 
I-15 Off Ramp Diverge - 1.5 F 67 - 1.5 F 58 
I-15 to Cherry Basic 11.5 0.3 B 70 15.9 0.4 B 63 
Cherry Off Ramp Diverge 16.7 0.4 B 70 21.1 0.5 C 63 
Cherry On Ramp Merge 16.6 0.3 B 70 19.7 0.4 B 63 
I-15 On Ramp Basic - 0.6 F 70 - 0.7 F 33 
I-15 On Ramp to Lane Drop Basic 22.1 0.6 C 70 22.3 0.6 C 33 
SR-210 Westbound 
Citrus to I-15 Basic 26.1 0.7 D 56 23.2 0.6 C 65 
I-15 Off Ramp Diverge 26.8 0.7 C 56 23.9 0.7 C 65 
Cherry Off Ramp Diverge 32.0 0.8 D 56 30.1 0.7 D 65 
Cherry On Ramp Merge 25.9 0.7 C 56 29.2 0.7 D 65 
I-15 NB On Ramp Merge 29.1 0.7 D 56 31.3 0.8 D 65 
I-15 SB On Ramp Basic - 1.0 F 40 27.3 0.7 D 66 
I-15 SB to Lane Drop Basic 28.2 0.7 D 40 24.4 0.7 C 66 
Lane Drop to Day Creek Basic 44.3 1.0 E 40 34.7 0.9 D 63 
Day Creek Off Ramp Diverge 39.9 1.0 E 40 36.3 0.9 E 63 
Day Creek On Ramp Merge - 1.3 F 40 31.4 0.8 D 63 
Day Creek to Milliken Basic - 1.0 F 40 33.6 0.9 D 62 
Milliken Off Ramp Diverge - 1.0 F 40 25.8 0.9 C 62 
Milliken On Ramp Merge - 1.2 F 40 30.8 0.8 D 62 
Haven Off Ramp Diverge 39.7 1.0 E 30 35.3 0.9 E 60 
Haven On Ramp to Archibald 
Off Ramp 

Weave 36.2 0.9 E 30 35.3 1.0 E 63 

Archibald On Ramp Merge 35.4 1.0 E 30 31.4 0.8 D 63 
Archibald to Carnelians  Basic 40.4 1.0 E 40 32.9 0.8 D 66 
Notes: 
1. Calculated using methodologies consistent with the Highway Capacity Manual. 
2. Density reported as passenger cars per mile per lane. 
3. Bold type indicates unacceptable operations 
Source: Fehr & Peers 2019 
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5. EXISTING YEAR (2017) PLUS PROJECT CONDITIONS 

This chapter presents the Existing Year (2017) Plus Project Conditions for the development. This scenario 

consists of traffic generated by the proposed project added to the Existing Year (2017) Conditions. This will 

be used to evaluate the net change in traffic conditions and to identify any potential significant project 

impacts. 

TRAFFIC VOLUMES 

Traffic volumes for the Existing Year (2017) Plus Project Conditions scenario consist of volumes from the 

Existing Year (2017) Conditions plus volumes generated by the proposed project as described in Chapter 3. 

The Existing Year (2017) Plus Project traffic volumes are shown in Figure 5-1. 

ROADWAY NETWORK IMPROVEMENTS 

The Project includes the major access gateways of the extension of Wilson Avenue from Milliken Avenue to 

Day Creek Boulevard and the extension of Rochester Avenue to the planning areas. Existing Year (2017) Plus 

Project intersection lane configurations are assumed to include the same lane geometries as Existing Year 

(2017) Conditions with the exception of the following project design features at the project access locations:  

 6)  Wilson Avenue & Milliken Avenue: Multi-lane roundabout intersection, new southbound 
approach 

 16) Fredericksburg Avenue & Banyan Street: New northbound approach  

 18) Rochester Avenue & Banyan Street: Multi-lane roundabout intersection, new southbound 
approach 

INTERSECTION OPERATIONS 

The intersection LOS results are summarized in Table 5-1 for Existing Year (2017) Plus Project Conditions. 

The Existing Year (2017) Plus Project LOS report is provided in Appendix D. 

  



Figure 5-1

Peak Hour Traffic Volumes and Lane Configurations 
Existing Plus Project Conditions
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Figure 5-1

Peak Hour Traffic Volumes and Lane Configurations
Existing Plus Project Conditions
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TABLE 5-1 
EXISTING PLUS PROJECT CONDITIONS INTERSECTION LOS

Intersection 
Traffic 
Control 

Peak 
Hour 

Delay 
(sec/veh)1 LOS2,3 

1. Wilson Avenue & Amethyst Avenue AWSC 
AM 10.4 B 
PM 8.6 A 

2. Wilson Avenue & Archibald Avenue AWSC 
AM 12.4 B 
PM 10.4 B 

3. Wilson Avenue & Hermosa Avenue AWSC 
AM 16.6 C 
PM 11.0 B 

4. Wilson Avenue & Haven Avenue Signalized 
AM 26.0 C 
PM 18.8 B 

5. Wilson Avenue & College Drive SSSC 
AM 17.0 C 
PM 14.3 B 

6. Wilson Avenue & Milliken Avenue Roundabout4 
AM 9.3 A 
PM 5.9 A 

7. Wilson Avenue & Day Creek Boulevard Signalized 
AM 88.7 F 
PM 105.7 F 

8. Wilson Avenue & Etiwanda Avenue N/A5 
AM N/A N/A 
PM N/A N/A 

9. Wilson Avenue & East Avenue N/A5 
AM N/A N/A 
PM N/A N/A 

10. Wilson Avenue & Wardman Bullock Road Signalized 
AM 27.5 C 
PM 16.9 B 

11. Wilson Avenue & Cherry Avenue Signalized 
AM 34.8 C 
PM 22.1 C 

12. Beech Avenue & I-15 Southbound Ramps Signalized 
AM 49.8 D 
PM 16.8 B 

13. Beech Avenue & I-15 Northbound Ramps Signalized 
AM 14.9 B 
PM 26.6 C 

14. Los Osos High School & Milliken Avenue Signalized 
AM 16.2 B 
PM 7.8 A 

15. Banyan Street & Cabernet Place SSSC 
AM 12.3 B 
PM 11.6 B 

16. Banyan Street & Fredericksburg Avenue Signalized 
AM 6.2 A 
PM 4.4 A 

17. Banyan Street & Milliken Avenue Signalized 
AM 55.6 E 
PM 21.1 C 

18. Banyan Street & Rochester Avenue Roundabout4 
AM 10.3 B 
PM 10.9 B 

19. Banyan Street & Day Creek Boulevard Signalized 
AM 75.9 E 
PM 24.1 C 

20. Milliken Avenue & SR-210 Westbound Ramps Signalized 
AM 36.5 D 
PM 26.5 C 

21. Day Creek Boulevard & SR-210 Westbound Ramps Signalized 
AM 28.9 C 
PM 27.6 C 

22. Milliken Avenue & SR-210 Eastbound Ramps Signalized 
AM 27.6 C 
PM 21.2 C 

23. Day Creek Boulevard & SR-210 Eastbound Ramps Signalized 
AM 51.2 D 
PM 26.5 C 

24. Lark Drive & Rochester Avenue Signalized AM 11.7 B 
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TABLE 5-1 
EXISTING PLUS PROJECT CONDITIONS INTERSECTION LOS 

Intersection 
Traffic 
Control 

Peak 
Hour 

Delay 
(sec/veh)1 LOS2,3 

PM 4.8 A 

25.   Victoria Park Lane & Milliken Avenue Signalized 
AM 9.4 A 
PM 8.6 A 

26.   Victoria Park Lane & Rochester Avenue Signalized 
AM 36.8 D 
PM 9.2 A 

27.   Victoria Park Lane & Day Creek Boulevard Signalized 
AM 52.1 D 
PM 36.4 D 

28.   Base Line Road & Milliken Avenue Signalized 
AM 32.9 C 
PM 33.4 C 

29.   Base Line Road & Rochester Avenue Signalized 
AM 26.9 C 
PM 23.7 C 

30.   Base Line Road & Day Creek Boulevard Signalized 
AM 30.5 C 
PM 30.3 C 

31.   Base Line Road & Etiwanda Ave Signalized 
AM 38.1 D 
PM 29.1 C 

32.   Base Line Road & I-15 Southbound Ramps Signalized 
AM 10.9 B 
PM 10.3 B 

33.   Base Line Road & East Ave Signalized 
AM 51.0 D 
PM 32.8 C 

34.   Baseline Ave & I-15 Northbound Ramps Signalized 
AM 14.4 B 
PM 19.3 B 

35.   Terra Vista Parkway & Milliken Avenue Signalized 
AM 16.9 B 
PM 17.9 B 

36.   Church Street & Rochester Avenue Signalized 
AM 18.7 B 
PM 22.8 C 

37.   Church Street & Day Creek Boulevard Signalized 
AM 18.1 B 
PM 25.4 C 

38.   Church Street & Milliken Avenue Signalized 
AM 28.0 C 
PM 34.8 C 

39.   Foothill Boulevard & Milliken Avenue Signalized 
AM 40.0 D 
PM 53.2 D 

40.   Foothill Boulevard & Rochester Avenue Signalized 
AM 35.4 D 
PM 38.8 D 

41.   Foothill Boulevard & Day Creek Boulevard Signalized 
AM 30.2 C 
PM 77.6 E 

42.   Foothill Boulevard & I-15 Southbound Ramps Signalized 
AM 16.1 B 
PM 14.8 B 

43.   Foothill Boulevard & I-15 Northbound Ramps Signalized 
AM 20.6 C 
PM 23.0 C 

Notes:  
1. Whole intersection weighted average stopped delay expressed in seconds per vehicle for signalized and all-way stop-controlled (AWSC) 
intersections.  Worst movement delay reported for side-street-stop-controlled (SSSC) intersections. 
2. LOS calculations performed using the Highway Capacity Manual (HCM) 6th Edition method. 
3. Unacceptable seconds of delay per vehicle and LOS highlighted in bold.     
4. Intersection becomes a roundabout-controlled intersection in the Existing Plus Project scenario, Cumulative (2040) scenario and Cumulative 
(2040) Plus Project Scenario. 
5. Intersection becomes a roundabout-controlled intersection in the Cumulative (2040) scenario and Cumulative (2040) Plus Project Scenario. 
Source: Fehr & Peers, 2019 
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As shown in Table 5-1, the following study intersections are forecast to operate at a deficient LOS during 

one or more peak hours for Existing Year (2017) Plus Project Conditions: 

 7) Wilson Avenue and Day Creek Boulevard – AM Peak Hour (LOS F), PM Peak Hour (LOS F)

 17) Banyan Street and Milliken Avenue – AM Peak Hour (LOS E)

 19) Banyan Street and Day Creek Boulevard – AM Peak Hour (LOS E)

 41) Foothill Boulevard and Day Creek Boulevard – PM Peak Hour (LOS E)

FREEWAY FACILITY OPERATIONS 

Table 5-2 and Table 5-3 present the results of the freeway basic, merge, and diverge assessment for the I-

15 and I-210 freeways. LOS calculation worksheets for freeway segments are provided in Appendix H. As 

shown in Table 5-2, 12 study freeway segments on I-15 are forecast to operate below acceptable LOS D 

during at least one peak hour with the addition of Project traffic. As shown in Table 5-3, 16 study freeway 

segments on SR-210 currently operate below LOS D during at least one peak hour with the addition of 

Project traffic.  



DRAFT Etiwanda Heights Neighborhood & Conservation Plan Transportation Impact Study 

April 2019 

54 

 

TABLE 5-2 
I-15 Freeway Existing Plus Project Conditions LOS 

Segment Type 
AM Peak PM Peak 

Density V/C LOS MPH Density V/C LOS MPH 
I-15 Northbound  
4th St to Foothill  Basic 23.6 0.6 C 64 40.0 0.9 E 43 
Foothill  Off Ramp Diverge 12.9 0.6 B 64 21.0 0.8 C 43 
Foothill  Loop On Ramp Merge 17.3 0.4 B 64 33.8 0.9 D 43 
Foothill  Slip On Ramp Merge 17.7 0.4 B 64 31.5 0.8 D 43 
Foothill  to Baseline Basic 17.2 0.5 B 64 37.3 0.9 E 56 
Baseline Off Ramp Diverge 22.0 0.5 C 64 39.3 1.0 E 56 
Baseline to SR-210 WB  Weave 44.2 0.7 E 65  -  1.3 F 69 
SR-210 EB Off Ramp Diverge 4.0 0.3 A 65 13.6 0.6 B 69 
SR-210 to Beech Weave 29.5 0.4 D 65 78.9 0.7 E 69 
Beech On Ramp Merge 14.3 0.3 B 65 25.1 0.6 C 69 
Beech to Duncan Canyon Basic 11.5 0.3 B 55 23.8 0.6 C 59 
I-15 Southbound  
Duncan Canyon to Beech Basic 26.5 0.7 D 63 16.3 0.4 B 60 
Beech Off Ramp Diverge 28.6 0.7 D 63 18.9 0.4 B 60 
Beech On Ramp Merge 21.8 0.7 C 63 11.1 0.4 B 60 
Beech to SR-210 Basic 22.1 0.6 C 65 13.2 0.4 B 67 
SR-210 Off Ramp Diverge 19.9 0.5 B 65 11.9 0.3 B 67 
SR-210 On Ramp Merge - 1.3 F 65 22.4 0.7 C 67 
SR-210 to Baseline Basic 30.9 0.8 D 65 16.5 0.4 B 67 
Baseline Off Ramp Diverge 34.4 0.8 D 65 23.5 0.5 C 67 
Baseline Loop On Ramp Merge - 1.0 F 40 21.5 0.5 C 66 
Baseline Slip On Ramp Merge - 1.1 F 40 19.2 0.5 B 66 
Baseline to Foothill  Basic - 1.1 F 40 20.6 0.5 C 66 
Foothill  Off Ramp Diverge - 1.1 F 40 14.1 0.6 B 66 
Foothill  Loop On Ramp Merge - 1.1 F 65 20.7 0.5 C 63 
Foothill  Slip On Ramp Merge - 1.1 F 65 18.2 0.5 B 63 
Foothill  to 4th Basic - 1.1 F 65 20.3 0.5 C 63 
Notes: 
1. Calculated using methodologies consistent with the Highway Capacity Manual. 
2. Density reported as passenger cars per mile per lane. 
3. Bold type indicates unacceptable operations 
Source: Fehr & Peers 2019 
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TABLE 5-3 
SR-210 FREEWAY EXISTING PLUS PROJECT CONDITIONS LOS 

Segment Type AM Peak  PM Peak 
Density V/C LOS MPH Density V/C LOS MPH 

SR-210 Eastbound 
Carnelian to Archibald Basic 34.9 0.9 D 62 32.5 0.8 D 30 
Archibald Off Ramp Diverge 35.6 0.9 E 62 32.5 0.8 D 30 
Archibald On Ramp Merge 33.0 0.9 D 60 31.8 0.8 D 30 
Haven Off Ramp Diverge 37.7 0.9 E 60 34.7 0.8 D 30 
Haven On Ramp to Milliken Off Ramp Weave 29.1 0.9 D 65  -  1.0 F 32 
Milliken On Ramp Merge 32.2 0.8 D 65 34.1 0.9 D 32 
Milliken to Day Creek Basic 29.9 0.8 D 63 31.5 0.8 D 48 
Day Creek Off Ramp Diverge 33.6 0.8 D 63 34.5 0.8 D 48 
Day Creek On Ramp Merge 33.5 0.9 D 63 32.2 0.9 D 48 
Day Creek On to Lane Add Basic 24.6 0.7 C 67 23.6 0.6 C 58 
Lane Add to I-15 Basic 19.7 0.5 C 67 18.9 0.5 C 58 
I-15 Off Ramp Diverge  -  1.5 F 67  -  1.5 F 58 
I-15 to Cherry Basic 13.4 0.4 B 70 16.1 0.4 B 63 
Cherry Off Ramp Diverge 18.7 0.4 B 70 21.3 0.5 C 63 
Cherry On Ramp Merge 18.2 0.4 B 70 19.8 0.4 B 63 
I-15 On Ramp Merge  -  0.6 F 70  -  0.7 F 33 
I-15 On Ramp to Lane Drop Basic 33.0 0.8 D 70 22.4 0.6 C 33 
SR-210 Westbound 
Citrus to I-15 Basic 26.1 0.7 D 56 24.7 0.6 C 65 
I-15 Off Ramp Diverge 26.8 0.7 C 56 25.4 0.7 C 65 
Cherry Off Ramp Diverge 32.0 0.8 D 56 31.6 0.7 D 65 
Cherry On Ramp Merge 25.9 0.7 C 56 30.8 0.8 D 65 
I-15 NB On Ramp Merge 29.0 0.7 D 56 32.9 0.8 D 65 
I-15 SB On Ramp Basic  -  1.0 F 40 29.4 0.8 D 66 
I-15 SB to Lane Drop Basic 28.3 0.8 D 40 26.0 0.7 C 66 
Lane Drop to Day Creek Basic 44.7 1.0 E 40 38.4 0.9 E 63 
Day Creek Off Ramp Diverge 40.1 1.0 E 40 38.3 0.9 E 63 
Day Creek On Ramp Merge  -  1.3 F 40 32.7 0.9 D 63 
Day Creek to Milliken Basic  -  1.0 F 40 35.3 0.9 E 62 
Milliken Off Ramp Diverge  -  1.0 F 40 26.4 0.9 C 62 
Milliken On Ramp Merge  -  1.3 F 40 34.8 0.9 D 62 
Haven Off Ramp Diverge  -  1.0 F 30 37.5 0.9 E 60 
Haven On Ramp to Archibald Off 
Ramp Weave 

37.6 0.9 E 30 39.5 1.0 E 63 

Archibald On Ramp Merge 36.3 1.0 E 30 34.1 0.9 D 63 
Archibald to Carnelians  Basic 42.9 1.0 E 40 38.4 0.9 E 66 
Notes: 
1. Calculated using methodologies consistent with the Highway Capacity Manual. 
2. Density reported as passenger cars per mile per lane. 
3. Bold type indicates unacceptable operations 
Source: Fehr & Peers 2019 
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IMPACT ANALYSIS 

INTERSECTION IMPACTS  

Table 5-4 compares the changes in delay and LOS at intersections that operate deficiently between “Base” 

and “Plus Project” scenarios to determine project impacts.  Changes are compared to the allowable change 

outlined in Chapter 3. 

TABLE 5-4 
EXISTING PLUS PROJECT INTERSECTION IMPACT SUMMARY 

Intersection Traffic 
Control 

Peak 
Hour 

Existing 
Conditions 

Existing Plus 
Project Conditions Δ 

Delay 
Significant 

Impact Delay 
(sec/veh)1 LOS2,3 Delay 

(sec/veh)1 LOS2,3 

7.     Wilson Avenue & Day 
Creek Boulevard 

Signalized 
AM 19.8 B 88.7 F 68.9 YES 
PM 10.0 A 105.7 F 95.7 YES 

17.   Banyan Street & 
Milliken Avenue 

Signalized 
AM 36.9 D 55.6 E 18.7 YES 
PM 16.7 B 21.1 C 4.4 NO 

18.   Banyan Street & 
Rochester Avenue 

AWSC/ 
Roundabout 

AM 74.2 F 10.3 B -63.9 NO 
PM 17.2 C 10.9 B -6.3 NO 

19.   Banyan Street & Day 
Creek Boulevard 

Signalized 
AM 34.0 C 75.9 E 41.9 YES 
PM 15.1 B 24.1 C 9.0 NO 

41.   Foothill Boulevard & 
Day Creek Boulevard 

Signalized 
AM 26.7 C 30.2 C 3.5 NO 
PM 70.5 E 77.6 E 7.1 YES 

Source: Fehr & Peers, 2019 

 
As shown in Table 5-4, the following study intersections are forecast to result in a significant impact 
based on agency thresholds of significance for Existing Year Plus Project Conditions:  

 

 7) Wilson Avenue and Day Creek Boulevard – AM Peak Hour (LOS F), PM Peak Hour (LOS F) 

 17) Banyan Street and Milliken Avenue – AM Peak Hour (LOS E)  

 19) Banyan Street and Day Creek Boulevard – AM Peak Hour (LOS E) 

 41) Foothill Boulevard and Day Creek Boulevard – PM Peak Hour (LOS E) 
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FREEWAY IMPACTS 

Thresholds of significance for freeway impacts are discussed in Chapter 3. Since the proposed project will 

increase density to the freeway facilities that are identified as operating at an unacceptable level during one 

or more of the peak periods, the project is considered to cause a significant impact to the following 28 

locations: 

 I-15 Northbound 4th to Foothill  

 I-15 Northbound Foothill Slip On Ramp 

 I-15 Northbound Foothill to Baseline 

 I-15 Northbound Baseline Off Ramp 

 I-15 Southbound SR-210 On Ramp 

 I-15 Southbound Baseline Loop On Ramp 

 I-15 Southbound Baseline Slip On Ramp 

 I-15 Southbound Baseline to Foothill  

 I-15 Southbound Foothill Off Ramp 

 I-15 Southbound Foothill Loop On Ramp 

 I-15 Southbound Foothill Slip On Ramp 

 I-15 Southbound Between Foothill to 4th  

 SR-210 Eastbound Haven Off Ramp 

 SR-210 Eastbound I-15 Off Ramp  

 SR-210 Eastbound I-15 On Ramp 

 SR-210 Eastbound Day Creek Off Ramp 

 SR-210 Eastbound I-15 Off Ramp 

 SR-210 Westbound I-15 SB On Ramp 

 SR-210 Westbound Lane Drop to Day 

Creek  

 SR-210 Westbound Day Creek Off Ramp 

 SR-210 Westbound Day Creek On Ramp 

 SR-210 Westbound Day Creek to Milliken 

 SR-210 Westbound Milliken Off Ramp 

 SR-210 Westbound Milliken On Ramp 

 SR-210 Westbound Haven Off Ramp 

 SR-210 Westbound Haven On Ramp to 

Archibald Off Ramp 

 SR-210 Westbound Archibald On Ramp 

 SR-210 Westbound Archibald to 

Carnelians 
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6. CUMULATIVE YEAR (2040) CONDITIONS  

This chapter evaluates the Cumulative Year (2040) Conditions as outlined in Chapter 3. This scenario 

analyzes the conditions that are expect to be present during the Cumulative Year 2040. 

TRAFFIC VOLUMES 

As described in Chapter 3, the traffic volumes for this scenario consists of existing counts plus the addition 

of growth derived from SBTAM. The Cumulative Year (2040) Conditions traffic forecasts are shown on Figure 
6-1. 

PLANNED ROADWAY NETWORK IMPROVEMENTS 

This scenario assumes a roadway extension of Wilson Avenue between Milliken Avenue and East Avenue, 

consistent with the 2016 SCAG RTP projects 4120171 and 4120172 and consistent with the City of Rancho 

Cucamonga General Plan Community Mobility Element. The intersections of Wilson Avenue and Milliken 

Avenue, Wilson Avenue and Etiwanda Avenue, and Wilson Avenue and East Avenue, and the Banyan Road 

and Rochester Avenue are all assumed to be roundabout controlled intersections.  

The widening of Base Line Road east of Etiwanda Avenue is assumed consistent with the Rancho 

Cucamonga General Plan. A new interchange is also assumed on the I-15 freeway at Arrow Route, consistent 

with the 2016 SCAG RTP project 200152.  

INTERSECTION OPERATIONS 

The intersection LOS results are summarized in Table 6-1 for Cumulative Year (2040) Conditions. The LOS 

report is provided in Appendix E. 
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TABLE 6-1 
CUMULATIVE YEAR (2040) CONDITIONS INTERSECTION LOS 

Intersection Traffic Control 
Peak 
Hour 

Delay 
(sec/veh)1 LOS2,3 

1. Wilson Avenue & Amethyst Avenue AWSC 
AM 9.3 A 
PM 9.5 A 

2. Wilson Avenue & Archibald Avenue AWSC 
AM 6.0 A 
PM 6.0 A 

3. Wilson Avenue & Hermosa Avenue AWSC 
AM 17.5 C 
PM 15.2 C 

4. Wilson Avenue & Haven Avenue Signalized 
AM 17.1 B 
PM 18.4 B 

5. Wilson Avenue & College Drive SSSC 
AM 14.0 B 
PM 14.4 B 

6. Wilson Avenue & Milliken Avenue Roundabout 
AM 6.3 A 
PM 2.9 A 

7. Wilson Avenue & Day Creek Boulevard Signalized 
AM 18.6 B 
PM 12.6 B 

8. Wilson Avenue & Etiwanda Avenue Roundabout 
AM 4.7 A 
PM 4.6 A 

9. Wilson Avenue & East Avenue Roundabout 
AM 18.1 B 
PM 7.0 A 

10. Wilson Avenue & Wardman Bullock Road Signalized 
AM 32.9 C 
PM 18.7 B 

11. Wilson Avenue & Cherry Avenue Signalized 
AM 51.0 D 
PM 30.5 C 

12. Beech Avenue & I-15 Southbound Ramps Signalized 
AM 33.5 C 
PM 19.6 B 

13. Beech Avenue & I-15 Northbound Ramps Signalized 
AM 20.1 C 
PM 49.1 D 

14. Los Osos High School & Milliken Avenue Signalized 
AM 14.9 B 
PM 7.4 A 

15. Banyan Street & Cabernet Place SSSC 
AM 12.0 B 
PM 11.9 B 

16. Banyan Street & Fredericksburg Avenue Signalized 
AM 6.0 A 
PM 4.5 A 

17. Banyan Street & Milliken Avenue Signalized 
AM 32.6 C 
PM 31.7 C 

18. Banyan Street & Rochester Avenue AWSC 
AM 60.7 F 
PM 25.7 D 

19. Banyan Street & Day Creek Boulevard Signalized 
AM 25.8 C 
PM 15.6 B 

20. Milliken Avenue & SR-210 Westbound Ramps Signalized 
AM 22.0 C 
PM 19.8 B 

21. Day Creek Boulevard & SR-210 Westbound
Ramps

Signalized 
AM 30.2 C 
PM 26.7 C 

22. Milliken Avenue & SR-210 Eastbound Ramps Signalized 
AM 14.8 B 
PM 17.9 B 

23. Day Creek Boulevard & SR-210 Eastbound
Ramps

Signalized 
AM 21.9 C 
PM 18.9 B 

24. Lark Drive & Rochester Avenue Signalized AM 9.7 A 
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TABLE 6-1 
CUMULATIVE YEAR (2040) CONDITIONS INTERSECTION LOS 

Intersection Traffic Control 
Peak 
Hour 

Delay 
(sec/veh)1 LOS2,3 

PM 5.4 A 

25. Victoria Park Lane & Milliken Avenue Signalized 
AM 11.6 B 
PM 13.3 B 

26. Victoria Park Lane & Rochester Avenue Signalized 
AM 14.1 B 
PM 9.5 A 

27. Victoria Park Lane & Day Creek Boulevard Signalized 
AM 25.8 C 
PM 27.2 C 

28. Base Line Road & Milliken Avenue Signalized 
AM 38.8 D 
PM 32.9 C 

29. Base Line Road & Rochester Avenue Signalized 
AM 31.4 C 
PM 34.6 C 

30. Base Line Road & Day Creek Boulevard Signalized 
AM 36.9 D 
PM 37.4 D 

31. Base Line Road & Etiwanda Ave Signalized 
AM 42.2 D 
PM 35.2 D 

32. Base Line Road & I-15 Southbound Ramps Signalized 
AM 17.4 B 
PM 17.1 B 

33. Base Line Road & East Ave Signalized 
AM 80.1 F 
PM >120 F 

34. Baseline Ave & I-15 Northbound Ramps Signalized 
AM 21.1 C 
PM 55.6 E 

35. Terra Vista Parkway & Milliken Avenue Signalized 
AM 24.4 C 
PM 59.2 E 

36. Church Street & Rochester Avenue Signalized 
AM 23.5 C 
PM 30.6 C 

37. Church Street & Day Creek Boulevard Signalized 
AM 20.0 C 
PM 30.4 C 

38. Church Street & Milliken Avenue Signalized 
AM 39.2 D 
PM 38.9 D 

39. Foothill Boulevard & Milliken Avenue Signalized 
AM 33.8 C 
PM 50.7 D 

40. Foothill Boulevard & Rochester Avenue Signalized 
AM 41.1 D 
PM 41.1 D 

41. Foothill Boulevard & Day Creek Boulevard Signalized 
AM 27.8 C 
PM 58.8 E 

42. Foothill Boulevard & I-15 Southbound Ramps Signalized 
AM 18.2 B 
PM 11.3 B 

43. Foothill Boulevard & I-15 Northbound Ramps Signalized 
AM 18.6 B 
PM 14.7 B 

Notes: 

1. Whole intersection weighted average stopped delay expressed in seconds per vehicle for signalized and all-way stop-
controlled (AWSC) intersections.  Worst movement delay reported for side-street-stop-controlled (SSSC) intersections. 
2. LOS calculations performed using the Highway Capacity Manual (HCM) 6th Edition method. 
3. Unacceptable seconds of delay per vehicle and LOS highlighted in bold. 
4. Intersection becomes a roundabout-controlled intersection in the Existing Plus Project scenario, Cumulative (2040) scenario 
and Cumulative (2040) Plus Project Scenario. 
5. Intersection becomes a roundabout-controlled intersection in the Cumulative (2040) scenario and Cumulative (2040) Plus 
Project Scenario. 
Source: Fehr & Peers, 2019
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As shown in Table 6-1, the following study intersections are forecast to operate at a deficient LOS during 

one or both of the peak hours for Cumulative Year (2040) Conditions: 

 18) Banyan Street and Rochester Avenue – AM Peak Hour (LOS F)

 33) Base Line Road and East Avenue – AM Peak Hour (LOS F), PM Peak Hour (LOS F)

 34) Baseline Ave & I-15 Northbound Ramps – PM Peak Hour (LOS E)

 35) Terra Vista Parkway & Milliken Avenue – PM Peak Hour (LOS E)

 41) Foothill Boulevard & Day Creek Boulevard – PM Peak Hour (LOS E)

FREEWAY FACILITY OPERATIONS 

Table 6-2 and Table 6-3 present the results of the freeway basic, merge, and diverge assessment for the I-

15 and I-210 freeways.  Please note that Bus/truck percentages are assumed to be 10 (based on the most 

recent Caltrans Traffic Census for truck traffic), the terrain was assumed to be level, free-flow speed was 

assumed to be 70 miles per hour, and a peak hour factor of 0.98 was assumed for the segments. LOS 

calculation worksheets for freeway segments are provided in Appendix I. 

As shown in Table 6-2, 19 study freeway segments on I-15 are forecast to operate below acceptable LOS 

D during at least one peak hour in year 2040. As shown in Table 6-3, 29 study freeway segments on SR-

210 are forecast to operate below LOS D during at least one peak hour in year 2040.  
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TABLE 6-2 
I-15 FREEWAY CUMULATIVE (2040) CONDITIONS LOS 

Segment Type 
AM Peak PM Peak 

Density V/C LOS Density V/C LOS 
I-15 Northbound 
4th St to Foothill  Basic 30.2 0.8 D  -  1.0 F 
Foothill  Off Ramp Diverge 14.6 0.6 B 23.4 0.9 C 
Foothill  Loop On Ramp Merge 23.9 0.6 C  -  1.0 F 
Foothill  Slip On Ramp Merge 24.3 0.6 C  -  1.0 F 
Foothill  to Baseline Basic 25.4 0.7 C  -  1.1 F 
Baseline Off Ramp Diverge 31.0 0.7 D  -  1.2 F 
Baseline to SR-210 WB  Weave 77.7 0.9 E  -  1.7 F 
SR-210 EB Off Ramp Diverge 12.0 0.5 B 24.2 0.8 C 
SR-210 to Beech Weave 59.5 0.8 E  -  1.3 F 
Beech On Ramp Merge 19.9 0.4 B 33.4 0.8 D 
Beech to Duncan Canyon Basic 18.5 0.5 C 37.0 0.9 E 
I-15 Southbound 
Duncan Canyon to Beech Basic 44.1 1.0 E 16.6 0.4 B 
Beech Off Ramp Diverge 41.1 1.0 E 19.6 0.4 B 
Beech On Ramp Merge  -  1.0 F 11.6 0.4 B 
Beech to SR-210 Basic 31.4 0.8 D 13.0 0.4 B 
SR-210 Off Ramp Diverge 27.4 0.7 C 11.8 0.3 B 
SR-210 On Ramp Merge  -  1.6 F 25.8 0.8 C 
SR-210 to Baseline Basic  -  1.1 F 17.5 0.5 B 
Baseline Off Ramp Diverge  -  1.2 F 25.3 0.6 C 
Baseline Loop On Ramp Merge  -  1.6 F 22.2 0.5 C 
Baseline Slip On Ramp Merge  -  1.8 F 19.7 0.5 B 
Baseline to Foothill  Basic  -  1.5 F 21.2 0.6 C 
Foothill  Off Ramp Diverge  -  1.8 F 14.7 0.6 B 
Foothill  Loop On Ramp Merge  -  1.8 F 21.5 0.5 C 
Foothill  Slip On Ramp Merge  -  2.1 F 25.7 0.7 C 
Foothill  to 4th Basic  -  1.6 F 24.5 0.7 C 
Notes: 
1. Calculated using methodologies consistent with the Highway Capacity Manual. 
2. Density reported as passenger cars per mile per lane. 
3. Bold type indicates unacceptable operations 
Source: Fehr & Peers 2019 
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TABLE 6-3 
SR-210 FREEWAY CUMULATIVE (2040) CONDITIONS LOS 

Segment Type 
AM Peak PM Peak 

Density V/C LOS Density V/C LOS 
SR-210 Eastbound 
Carnelian to Archibald Basic  - 1.1 F  - 0.9 F 
Archibald Off Ramp Diverge  - 1.1 F  - 0.9 F 
Archibald On Ramp Diverge  - 1.1 F 34.2 0.9 D 
Haven Off Ramp Basic  - 1.1 F  - 0.9 F 
Haven On Ramp to Milliken Off Ramp Basic 38.1 1.0 E 38.2 0.9 E 
Milliken On Ramp Basic  - 1.0 F 37.9 1.0 E 
Milliken to Day Creek Diverge 43.5 1.0 E  - 0.9 F 
Day Creek Off Ramp Basic 39.1 0.9 E  - 0.9 F 
Day Creek On Ramp Diverge  - 1.0 F 36.1 1.0 E 
Day Creek On to Lane Add Merge 29.4 0.8 D  - 0.7 F 
Lane Add to I-15 Merge 23.1 0.6 C  - 0.6 F 
I-15 Off Ramp Basic - 1.6 F - 1.5 F 
I-15 to Cherry Merge 18.7 0.5 C 20.2 0.5 C 
Cherry Off Ramp Basic 24.0 0.6 C - 0.6 C 
Cherry On Ramp Merge 22.6 0.5 C 23.0 0.5 C 
I-15 On Ramp Basic - 0.7 F - 0.7 F 
I-15 On Ramp to Lane Drop Diverge 35.0 0.9 E 22.9 0.6 C 
SR-210 Westbound 
Citrus to I-15 Basic  - 0.9 F 28.6 0.7 D 
I-15 Off Ramp Diverge 33.4 0.9 D 29.5 0.8 D 
Cherry Off Ramp Diverge 37.1 0.9 E 34.0 0.8 D 
Cherry On Ramp Merge 32.7 0.8 D 34.7 0.9 D 
I-15 NB On Ramp Merge 36.4 0.9 E 37.0 0.9 E 
I-15 SB On Ramp Basic  - 1.3 F 33.7 0.9 D 
I-15 SB to Lane Drop Basic 39.9 0.9 E 29.2 0.8 D 
Lane Drop to Day Creek Basic  - 1.3 F  - 1.0 F 
Day Creek Off Ramp Diverge  - 1.4 F  - 1.0 F 
Day Creek On Ramp Merge  - 1.6 F  - 1.0 F 
Day Creek to Milliken Basic  - 1.3 F  - 1.0 F 
Milliken Off Ramp Diverge  - 1.4 F  - 1.0 F 
Milliken On Ramp Merge  - 1.6 F - 1.0 F 
Haven Off Ramp Diverge  - 1.4 F - 1.0 F 
Haven On Ramp to Archibald Off Ramp Weave  - 1.2 F - 1.2 F 
Archibald On Ramp Merge - 1.2 F - 1.0 F 
Archibald to Carnelians Basic - 1.2 F - 1.1 F 
Notes: 
1. Calculated using methodologies consistent with the Highway Capacity Manual. 
2. Density reported as passenger cars per mile per lane. 
3. Bold type indicates unacceptable operations. 
Source: Fehr & Peers 2019
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7. CUMULATIVE YEAR (2040) PLUS PROJECT CONDITIONS

This chapter evaluates the Cumulative Year (2040) Plus Project Conditions as outlined in Chapter 3. This 

scenario analyzes the conditions that are expect to be present during the Cumulative Year 2040. 

TRAFFIC VOLUMES 

As described in Chapter 3, the traffic volumes for this scenario consists of existing counts plus the addition 

of growth derived from SBTAM. The Cumulative Year (2040) Conditions traffic forecasts are shown on Figure 
7-1.

PLANNED ROADWAY IMPROVEMENTS 

Cumulative Year (2040) Plus Project intersection lane configurations are assumed to include the same lane 

geometries as Cumulative Year (2040) Conditions with exception of the following project design features at 

the major access locations:  

 6)  Wilson Avenue & Milliken Avenue: Multi-lane roundabout intersection, new southbound
approach

 16) Fredericksburg Avenue & Banyan Street: New northbound approach

 18) Rochester Avenue & Banyan Street: Multi-lane Roundabout intersection, new southbound
approach

INTERSECTION OPERATIONS 

The intersection LOS results are summarized in Table 7-1 for Cumulative Year (2040) Plus Project 

Conditions. The LOS report is provided in Appendix F. 



Figure 7-1

Peak Hour Traffic Volumes and Lane Configurations
Future Plus Project Conditions
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Figure 7-1

Peak Hour Traffic Volumes and Lane Configurations
Future Plus Project Conditions
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TABLE 7-1 
INTERSECTION CUMULATIVE YEAR (2040) PLUS PROJECT CONDITIONS LOS 

Intersection Traffic Control 
Peak 
Hour 

Delay 
(sec/veh)1 LOS2,3 

1. Wilson Avenue & Amethyst Avenue AWSC 
AM 9.4 A 
PM 9.8 A 

2. Wilson Avenue & Archibald Avenue AWSC 
AM 6.1 A 
PM 5.7 A 

3. Wilson Avenue & Hermosa Avenue AWSC 
AM 20.5 C 
PM 20.3 C 

4. Wilson Avenue & Haven Avenue Signalized 
AM 18.5 B 
PM 21.1 C 

5. Wilson Avenue & College Drive SSSC 
AM 14.4 B 
PM 18.0 C 

6. Wilson Avenue & Milliken Avenue Roundabout4 AM 14.5 B 
PM 8.5 A 

7. Wilson Avenue & Day Creek Boulevard Signalized 
AM 65.0 E 
PM >120 F 

8. Wilson Avenue & Etiwanda Avenue Roundabout5 
AM 5.5 A 
PM 5.6 A 

9. Wilson Avenue & East Avenue Roundabout5 
AM 23.8 C 
PM 8.2 A 

10. Wilson Avenue & Wardman Bullock Road Signalized 
AM 40.6 D 
PM 19.6 B 

11. Wilson Avenue & Cherry Avenue Signalized 
AM 54.9 D 
PM 33.2 C 

12. Beech Avenue & I-15 Southbound Ramps Signalized 
AM 32.2 C 
PM 19.8 B 

13. Beech Avenue & I-15 Northbound Ramps Signalized 
AM 24.1 C 
PM 54.9 D 

14. Los Osos High School & Milliken Avenue Signalized 
AM 18.0 B 
PM 9.2 A 

15. Banyan Street & Cabernet Place SSSC 
AM 12.4 B 
PM 12.8 B 

16. Banyan Street & Fredericksburg Avenue Signalized 
AM 6.5 A 
PM 4.7 A 

17. Banyan Street & Milliken Avenue Signalized 
AM 67.6 E 
PM 36.6 D 

18. Banyan Street & Rochester Avenue Roundabout 
AM 10.3 B 
PM 13.8 B 

19. Banyan Street & Day Creek Boulevard Signalized 
AM 74.6 E 
PM 29.3 C 

20. Milliken Avenue & SR-210 Westbound Ramps Signalized 
AM 33.2 C 
PM 16.8 B 

21. Day Creek Boulevard & SR-210 Westbound Ramps Signalized 
AM 53.3 D 
PM 24.7 C 

22. Milliken Avenue & SR-210 Eastbound Ramps Signalized 
AM 14.9 B 
PM 12.6 B 

23. Day Creek Boulevard & SR-210 Eastbound Ramps Signalized 
AM 20.9 C 
PM 23.2 C 

24. Lark Drive & Rochester Avenue Signalized AM 10.1 B 
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TABLE 7-1 
INTERSECTION CUMULATIVE YEAR (2040) PLUS PROJECT CONDITIONS LOS 

Intersection Traffic Control 
Peak 
Hour 

Delay 
(sec/veh)1 LOS2,3 

PM 5.7 A 

25. Victoria Park Lane & Milliken Avenue Signalized 
AM 11.9 B 
PM 14.3 B 

26. Victoria Park Lane & Rochester Avenue Signalized 
AM 15.3 B 
PM 9.9 A 

27. Victoria Park Lane & Day Creek Boulevard Signalized 
AM 25.8 C 
PM 27.0 C 

28. Base Line Road & Milliken Avenue Signalized 
AM 39.7 D 
PM 32.9 C 

29. Base Line Road & Rochester Avenue Signalized 
AM 36.7 D 
PM 33.3 C 

30. Base Line Road & Day Creek Boulevard Signalized 
AM 37.0 D 
PM 37.4 D 

31. Base Line Road & Etiwanda Ave Signalized 
AM 47.9 D 
PM 36.1 D 

32. Base Line Road & I-15 Southbound Ramps Signalized 
AM 17.4 B 
PM 16.9 B 

33. Base Line Road & East Ave Signalized 
AM 80.3 F 
PM >120 F 

34. Baseline Ave & I-15 Northbound Ramps Signalized 
AM 21.1 C 
PM 56.3 E 

35. Terra Vista Parkway & Milliken Avenue Signalized 
AM 24.8 C 
PM 63.8 E 

36. Church Street & Rochester Avenue Signalized 
AM 24.8 C 
PM 34.6 C 

37. Church Street & Day Creek Boulevard Signalized 
AM 21.6 C 
PM 37.1 D 

38. Church Street & Milliken Avenue Signalized 
AM 39.8 D 
PM 38.8 D 

39. Foothill Boulevard & Milliken Avenue Signalized 
AM 33.2 C 
PM 51.0 D 

40. Foothill Boulevard & Rochester Avenue Signalized 
AM 41.6 D 
PM 39.7 D 

41. Foothill Boulevard & Day Creek Boulevard Signalized 
AM 31.5 C 
PM 63.3 E 

42. Foothill Boulevard & I-15 Southbound Ramps Signalized 
AM 17.5 B 
PM 10.9 B 

43. Foothill Boulevard & I-15 Northbound Ramps Signalized 
AM 20.1 C 
PM 17.0 B 

Notes: 

1. Whole intersection weighted average stopped delay expressed in seconds per vehicle for signalized and all-way stop-controlled 
(AWSC) intersections.  Worst movement delay reported for side-street-stop-controlled (SSSC) intersections. 
2. LOS calculations performed using the Highway Capacity Manual (HCM) 6th Edition method. 
3. Unacceptable seconds of delay per vehicle and LOS highlighted in bold. 
4. Intersection becomes a roundabout-controlled intersection in the Existing Plus Project scenario, Cumulative (2040) scenario and
Cumulative (2040) Plus Project Scenario. 
5. Intersection becomes a roundabout-controlled intersection in the Cumulative (2040) scenario and Cumulative (2040) Plus Project 
Scenario. 
Source: Fehr & Peers, 2019
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As shown in Table 7-1, the following study intersections are forecast to operate at a deficient LOS during 

one or both of the peak hours for Cumulative Year (2040) Conditions: 

 7) Wilson Avenue & Day Creek Boulevard – AM Peak Hour (LOS E), PM Peak Hour (LOS F)

 17) Banyan Street and & Milliken Avenue – AM Peak Hour (LOS E)

 19) Banyan Street & Day Creek Boulevard – AM Peak Hour (LOS E)

 33) Base Line Road & East Avenue – AM Peak Hour (LOS F), PM Peak Hour (LOS F)

 34) Baseline Ave & I-15 Northbound Ramps – PM Peak Hour (LOS E)

 35) Terra Vista Parkway & Milliken Avenue – PM Peak Hour (LOS E)

 41) Foothill Boulevard & Day Creek Boulevard – PM Peak Hour (LOS E)

FREEWAY FACILTIY OPERATIONS 

Table 7-2 and Table 7-3 present the results of the freeway basic, merge, and diverge assessment for the I-

15 and I-210 freeways.  Please note that bus/truck percentages are assumed to be 10-11% (based on the 

most recent Caltrans Traffic Census for truck traffic), the terrain was assumed to be level, free-flow speed is 

assumed to be 70 miles per hour, and a peak hour factor of 0.95 was assumed for the segments. LOS 

calculation worksheets for freeway segments are provided in Appendix H. 

As shown in Table 7-2, 19 study freeway segments on I-15 are forecast to operate below acceptable LOS 

D during at least one peak hour with the addition of Project traffic. As shown in Table 7-3, 29 study freeway 

segments on SR-210 are forecast to operate below LOS D during at least one peak hour with the addition 

of Project traffic.  
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TABLE 7-2 
I-15 FREEWAY CUMULATIVE YEAR (2040) PLUS PROJECT CONDITIONS LOS

Segment Type 
AM Peak Hour PM Peak Hour 

Density V/C LOS Density V/C LOS 
I-15 Northbound
4th St to Foothill  Basic 30.7 0.8 D  - 1.1 F 
Foothill  Off Ramp Diverge 15.0 0.6 B  - 0.9 F 
Foothill  Loop On Ramp Merge 23.9 0.6 C  - 1.0 F 
Foothill  Slip On Ramp Merge 24.3 0.6 C  - 1.0 F 
Foothill  to Baseline Basic 25.4 0.7 C  - 1.1 F 
Baseline Off Ramp Diverge 31.1 0.7 D  - 1.2 F 
Baseline to SR-210 WB  Weave 77.5 0.9 E  - 1.7 F 
SR-210 EB Off Ramp Diverge 12.0 0.5 B 24.2 0.8 C 
SR-210 to Beech Weave 59.3 0.8 E  - 1.3 F 
Beech On Ramp Merge 20.5 0.5 C 33.8 0.8 D 
Beech to Duncan Canyon Basic 18.8 0.5 C 37.3 0.9 E 
I-15 Southbound
Duncan Canyon to Beech Basic 44.5 1.0 E 16.9 0.4 B 
Beech Off Ramp Diverge 41.3 1.0 E 20.3 0.4 B 
Beech On Ramp Merge  - 1.0 F 11.7 0.4 B 
Beech to SR-210 Basic 31.4 0.8 D 13.0 0.3 B 
SR-210 Off Ramp Diverge 27.4 0.7 C 11.8 0.3 B 
SR-210 On Ramp Merge  - 1.6 F 25.8 0.8 C 
SR-210 to Baseline Basic  - 1.1 F 17.5 0.5 B 
Baseline Off Ramp Diverge  - 1.2 F 25.3 0.6 C 
Baseline Loop On Ramp Merge  - 1.6 F 22.2 0.5 C 
Baseline Slip On Ramp Merge  - 1.8 F 19.8 0.5 B 
Baseline to Foothill Basic  - 1.5 F 21.3 0.6 C 
Foothill  Off Ramp Diverge  - 1.8 F 14.7 0.6 B 
Foothill  Loop On Ramp Merge  - 1.8 F 21.6 0.5 C 
Foothill  Slip On Ramp Merge  - 2.1 F 27.1 0.7 C 
Foothill  to 4th Basic  - 1.6 F 25.3 0.7 C 
Notes: 
1. Calculated using methodologies consistent with the Highway Capacity Manual. 
2. Density reported as passenger cars per mile per lane. 
3. Bold type indicates unacceptable operations 
Source: Fehr & Peers 2019
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TABLE 7-3 
SR-210 FREEWAY CUMULATIVE YEAR (2040) PLUS PROJECT CONDITIONS LOS 

Segment Type AM Peak PM Peak 
Density V/C LOS Density V/C LOS 

SR-210 Eastbound 
Carnelian to Archibald Basic  - 1.1 F  - 1.0 F 
Archibald Off Ramp Diverge  - 1.1 F  - 1.0 F 
Archibald On Ramp Merge - 1.1 F - 1.0 E 
Haven Off Ramp Diverge - 1.2 F - 0.9 F 
Haven On Ramp to Milliken Off Ramp Weave - 1.0 F - 1.1 F 
Milliken On Ramp Merge  - 1.0 F 38.6 1.0 E 
Milliken to Day Creek Basic 44.0 1.0 E  - 0.9 F 
Day Creek Off Ramp Diverge 39.5 1.0 E  - 0.9 F 
Day Creek On Ramp Merge - 1.1 F - 1.0 F 
Day Creek On to Lane Add Basic 31.4 0.8 D  - 0.8 F 
Lane Add to I-15 Basic 24.3 0.7 C  - 0.6 F 
I-15 Off Ramp Diverge - 1.6 F - 1.5 F 
I-15 to Cherry Basic 20.6 0.6 C 21.8 0.6 C 
Cherry Off Ramp Diverge 25.7 0.6 C - 0.6 C 
Cherry On Ramp Merge 24.3 0.6 C 24.3 0.6 C 
I-15 On Ramp Merge - 0.7 F - 0.7 F 
I-15 On Ramp to Lane Drop Basic 38.6 0.9 E 24.1 0.6 C 
SR-210 Westbound 
Citrus to I-15 Basic  - 0.9 F 28.9 0.8 D 
I-15 Off Ramp Diverge 34.1 0.9 D 29.7 0.8 D 
Cherry Off Ramp Diverge 37.6 0.9 E 34.2 0.8 D 
Cherry On Ramp Merge 33.4 0.9 D 35.0 0.9 D 
I-15 NB On Ramp Merge 37.1 1.0 E  - 1.0 F 
I-15 SB On Ramp Basic  - 1.3 F 34.1 0.9 D 
I-15 SB to Lane Drop Basic 41.3 1.0 E 29.5 0.8 D 
Lane Drop to Day Creek Basic  - 1.3 F  - 1.0 F 
Day Creek Off Ramp Diverge  - 1.4 F  - 1.0 F 
Day Creek On Ramp Merge  - 1.6 F  - 1.0 F 
Day Creek to Milliken Basic  - 1.3 F 44.1 1.0 E 
Milliken Off Ramp Diverge  - 1.4 F 29.7 1.0 D 
Milliken On Ramp Merge  - 1.7 F  - 1.0 F 
Haven Off Ramp Diverge  - 1.4 F  - 1.0 F 
Haven On Ramp to Archibald Off Ramp Weave  - 1.2 F  - 1.2 F 
Archibald On Ramp Merge  - 1.3 F  - 1.0 F 
Archibald to Carnelians Basic  - 1.2 F  - 1.0 F 
Notes: 
1. Calculated using methodologies consistent with the Highway Capacity Manual. 
2. Density reported as passenger cars per mile per lane. 
3. Bold type indicates unacceptable operations 
Source: Fehr & Peers 2019 
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IMPACT ASSESSMENT 

INTERSECTION IMPACTS 

Table 7-4 compares the changes in delay and LOS at intersections that operate at LOS E or F between “No 

Project” and “Plus Project” scenarios to determine project impacts. Changes are compared to the allowable 

change outlined in Chapter 3. 

As also shown in Table 7-4, the following study intersections are forecast to result in a significant impact 

based on agency thresholds of significance for Cumulative Year (2040) Plus Project Conditions:  

 7) Wilson Avenue & Day Creek Boulevard – AM Peak Hour (LOS E), PM Peak Hour (LOS F)

 17) Banyan Street and & Milliken Avenue – AM Peak Hour (LOS E)

 19) Banyan Street & Day Creek Boulevard – AM Peak Hour (LOS E)

 33) Base Line Road & East Avenue – AM Peak Hour (LOS F), PM Peak Hour (LOS F)

 34) Baseline Ave & I-15 Northbound Ramps – PM Peak Hour (LOS E)

 35) Terra Vista Parkway & Milliken Avenue – PM Peak Hour (LOS E)

 41)   Foothill Boulevard & Day Creek Boulevard – PM Peak Hour (LOS E)
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TABLE 7-4 
CUMULATIVE PLUS PROJECT SIGNIFICANT IMPACTS 

Intersection Traffic 
Control 

Peak 
Hour 

Cumulative 
Year (2040) 

Cumulative Year 
(2040) Plus Project Δ 

Delay 
Significant 

Impact 
Delay LOS2,3 Delay LOS2,3 

7. Wilson Avenue &
Day Creek Boulevard

Signalized 
AM 18.6 B 65.0 E 46.4 YES 
PM 12.6 B >120 F 194.8 YES 

17. Banyan Street &
Milliken Avenue

Signalized 
AM 32.6 C 67.6 E 35.0 YES 
PM 31.7 C 36.6 D 4.9 NO 

18. Banyan Street &
Rochester Avenue

AWSC/ 
Roundabout 

AM 60.7 F 10.3 B -50.5 NO 

PM 25.7 D 13.8 B -11.9 NO 

19. Banyan Street & Day
Creek Boulevard

Signalized 
AM 25.8 C 74.6 E 42 YES 
PM 15.6 B 29.3 C 10.6 NO 

33. Base Line Road &
East Ave

Signalized 
AM 80.1 F 80.3 F 0.2 YES 
PM >120 F >120 F -1.0 NO 

34. Baseline Ave & I-15
Northbound Ramps

Signalized 
AM 21.1 C 21.1 C 0.0 NO 

PM 55.6 E 56.3 E 0.7 YES 

35. Terra Vista Parkway
& Milliken Avenue

Signalized 
AM 24.4 C 24.8 C 0.4 NO 

PM 59.2 E 63.8 E 4.6 YES 

41. Foothill Boulevard &
Day Creek Boulevard

Signalized 
AM 27.8 C 31.5 C 3.7 NO 

PM 58.8 E 63.3 E 4.5 YES 
Source: Fehr & Peers, 2019 
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FREEWAY IMPACTS 

Thresholds of significance for freeway impacts are discussed in Chapter 3. Since the proposed project will 

increase density to the freeway facilities that are identified as operating at an unacceptable level during one 

or more of the peak periods, the project is considered to have a significant impact to the following 48 

locations: 

 I-15 Northbound 4th to Foothill  

 I-15 Northbound Foothill Loop On Ramp 

 I-15 Northbound Foothill Slip On Ramp 

 I-15 Northbound Foothill to Baseline 

 I-15 Northbound Baseline Off Ramp 

 I-15 Northbound Beech to Duncan 

Canyon 

 I-15 Southbound Duncan Canyon to 

Beech 

 I-15 Southbound Beech Off Ramp 

 I-15 Southbound Beech On Ramp 

 I-15 Southbound SR-210 On Ramp 

 I-15 Southbound SR-210 to Baseline 

 I-15 Southbound Baseline Off Ramp 

 I-15 Southbound Baseline Loop On Ramp 

 I-15 Southbound Baseline Slip On Ramp 

 I-15 Southbound Baseline to Foothill  

 I-15 Southbound Foothill Off Ramp 

 I-15 Southbound Foothill Loop On Ramp 

 I-15 Southbound Foothill Slip On Ramp 

 I-15 Southbound Foothill to 4th 

 SR-210 Eastbound Carnelian to Archibald 

 SR-210 Eastbound Archibald Off Ramp 

 SR-210 Eastbound Archibald On Ramp 

 SR-210 Eastbound Haven Off Ramp 

 SR-210 Eastbound Haven On Ramp to 

Milliken Off Ramp 

 SR-210 Eastbound Milliken On Ramp 

 SR-210 Eastbound Milliken to Day Creek 

 SR-210 Eastbound Day Creek Off Ramp  

 SR-210 Eastbound Day Creek On Ramp 

 SR-210 Eastbound Day Creek On to Lane 

Add 

 SR-210 Eastbound Lane Add to I-15 

 SR-210 Eastbound I-15 Off Ramp 

 SR-210 Eastbound I-15 On Ramp 

 SR-210 Eastbound  I-15 On Ramp to Lane 

Drop 

 SR-210 Westbound Citrus to I-15 

 SR-210 Westbound Cherry Off Ramp 

 SR-210 Westbound I-15 Northbound On 

Ramp 

 SR-210 Westbound I-15 Southbound On 

Ramp 

 SR-210 Westbound I-15 Southbound to 

Lane Drop  

 SR-210 Westbound Lane Drop to Day 

Creek 

 SR-210 Westbound Day Creek Off Ramp 

 SR-210 Westbound Day Creek On Ramp 

 SR-210 Westbound Day Creek to Milliken 

 SR-210 Westbound Milliken Off Ramp 

 SR-210 Westbound Milliken On Ramp 

 SR-210 Westbound Haven Off Ramp 

 SR-210 Westbound Haven On Ramp to 

Archibald Off Ramp 

 SR-210 Westbound Archibald On Ramp 

 SR-210 Westbound Archibald Carnelians 
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8. CONGESTION MANAGEMENT PROGRAM (CMP)
LOCATIONS

The San Bernardino County CMP defines a network of state highways and arterials; LOS standards and 

related procedures; the process for mitigation of impacts of new development on the transportation system; 

and technical justification for the approach. The CMP sets the LOS standard for the County’s CMP-

designated highway system at LOS E for roadway intersections and freeway interchanges in the County’s 

CMP-designated highway system, and implements an enhanced transportation management program to 

ensure that the designated roadways and intersections meet the set standard. The following CMP-

designated highways and streets are in the study area: 

 I-15

 I-210

 Base Line Road

 Milliken Avenue

 Etiwanda Avenue

 Foothill Boulevard

CMP intersections in the study are listed below. 

Rancho Cucamonga 
 28) Base Line Road & Milliken Avenue

 31) Base Line Road & Etiwanda Ave

 39) Foothill Boulevard & Milliken Avenue

Caltrans 

 20) Milliken Avenue & SR-210 Westbound Ramps

 32) Base Line Road & I-15 Southbound Ramps

 34) Baseline Ave & I-15 Northbound Ramps

 42) Foothill Boulevard & I-15 Southbound Ramps

 43) Foothill Boulevard & I-15 Northbound Ramps
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As previously identified, the San Bernardino County CMP sets an LOS standard of LOS E or better. It also 

notes that local agency thresholds should be applied as long as they provide improved service levels 

compared to the CMP requirements. Because the City of Rancho Cucamonga and Caltrans all set a LOS 

standard that is more stringent than the CMP standard of E or better, any impacts captured by an analysis 

using those local jurisdiction standards is captured under a CMP analysis as well.  
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9. IMPACTS & MITIGATION MEASURES 

This chapter summarizes the environmental impacts of the proposed project.  Although Chapters 4 through 
8 summarize the results of the traffic operations assessment, this chapter summarizes that information and 
addresses potential active transportation impacts. 

The proposed project and the analysis results were compared to the significance criteria contained in the 
CEQA guidelines and utilizing the significance criteria summarized in Chapter 3.  The results are summarized 
below. 

a) Does the proposed project conflict with an applicable plan, ordinance, or policy? 

Threshold: Would the project conflict with an applicable plan, ordinance, or policy establishing measures of 
effectiveness for the performance of the circulation system; taking into account all modes of transportation 
including mass transit and non-motorized travel and relevant components of the circulation system, including 
but not limited to intersections, streets, highways and freeways, pedestrian and bicycle paths, and mass transit? 

The proposed project is consistent with adopted plans and policies related to active travel in the area. In 
fact, the project includes significant facilities to support bicycles and pedestrians on site.  Additionally, the 
land use plan includes a mix of uses that will increase project trip internalization.   

To evaluate motorized facilities, the significance criteria from applicable jurisdictions summarized in Chapter 
3 were applied to the analysis results to identify significant impacts.  All locations where significant project 
impacts occur are subject to mitigation, which is described later in this chapter. Please note that the EHNCP 
and Transportation Impact Study is programmatic in nature and more detailed traffic analysis will be needed 
subsequent with later phases of development. 

b) Would the project conflict with an applicable congestion management program (CMP), 
including, but not limited to level of service standards and travel demand measures, or other 
standards established by the county congestion management agency for designated roads or 
highways? 

The San Bernardino CMP does not require any specific analysis methodology or analysis requirements be 
addressed in a transportation impact analysis for a development project.  Therefore, the Project will not 
result in any CMP facilities exceeding the CMP LOS standard. It should be noted that any identified 
deficiency on a road segment requires a deficiency plan from the local agency. This does not include state 
highways. 
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c) Would the project result in a change in air traffic patterns, including either an increase in
traffic levels or a change in location that results in substantial safety risks?

The proposed project does not include any characteristics that would change air traffic in the study area, 
nor is the Plan Area located in an airport land use influence area.   

d) Would the project substantially increase hazards due to a design feature (e.g., sharp curves
or dangerous intersections) or incompatible uses (e.g., farm equipment)?

Given that specific tract maps have not been completed for the project, it is unknown whether roadways 
with the proposed project have specific design features that would potentially increase hazards in the study 
area.  

e) Would the project result in inadequate emergency access?

The proposed project includes a series of connectivity that will provide for servicing emergency personnel.  
However, since tentative tract maps have not been completed yet for the proposed project, not every 
development building could be assessed, nor could internal neighborhood roadways be reviewed to assess 
emergency accessibility.   

f) Would the project conflict with adopted policies, plans, or programs regarding public transit,
bicycle, or pedestrian facilities; or otherwise decrease the performance or safety of such
facilities?

The City of Rancho Cucamonga General Plan and the proposed Project include measures and policies that 
support use of alternative modes of travel and the proposed Project does not conflict with these plans. 
Additionally, the proposed project includes a comprehensive bicycle and pedestrian network that will 
provide accessibility for pedestrians and bicycles.  
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EXISTING PLUS PROJECT INTERSECTION MITIGATION MEASURES 

Improvement measures were developed for significantly impacted locations to minimize the impact of the 

project on the study area. LOS calculation worksheets for mitigated locations are provided in Appendix G. 

RECOMMENDED INTERSECTION MITIGATION MEASURES 

As shown in Table 5-4, the following study intersections are forecast to result in a significant impact 
based on agency thresholds of significance for Existing Year Plus Project Conditions:  

 7)  Wilson Avenue & Day Creek Boulevard – AM Peak Hour (LOS F), PM Peak Hour (LOS F)

 17) Banyan Street & Wilson Avenue – AM Peak Hour (LOS E)

 19) Banyan Street & Day Creek Boulevard – AM Peak Hour (LOS E)

 41) Foothill Boulevard & Day Creek Boulevard – PM Peak Hour (LOS E)

The mitigation measures described below would mitigate these impacts to a less than significant level. 
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City of Rancho Cucamonga  

7) Wilson Avenue & Day Creek Boulevard

Source: Google Images, 2019 

In order for this intersection to operate acceptably with the addition of the project traffic, the following 

modifications will be needed:  

 Modify eastbound approach of the intersection from one left-turn lane, one through lane, and one

through-right shared lane to one left-turn lane, one through lanes, and one right-turn lane

 Add right-turn overlap phasing in the eastbound direction

 Optimization of cycle length

The above modifications can fit within the existing right-of-way and will require striping modifications and 

median improvements. With these recommended improvements, operations are forecast to operate at an 

acceptable LOS during the AM and PM peak hours.  

This Impact is estimated to be triggered at 55% of project buildout.  
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17) Banyan Street & Milliken Avenue  

 
Source: Google Images, 2019 

For this intersection to operate acceptably with the addition of project traffic, this intersection requires 

adjustment and optimization of the AM peak hour signal timing plans, including a cycle length of 120 

seconds. In an effort to ensure that the full effect of the project was considered in the “plus project” analysis, 

signal timing was locked and consistent with the “no project” scenario. The change in traffic volumes 

requires a reallocation of green signal time to more efficiently serve the traffic demand.   

With the recommended improvement, operations are improved to an acceptable LOS during the AM peak 

hour.   

This Impact is estimated to be triggered at 95% of project buildout.  
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19) Banyan Street & Day Creek Boulevard  

 
Source: Google Images, 2019 

For this intersection to operate acceptably with the addition of project traffic, this intersection requires 

adjustment and optimization of the AM peak hour signal timing plans relative to the expected traffic volume 

demand. In an effort to ensure that the full effect of the project was considered in the “plus project” analysis, 

signal timing was locked and consistent with the “no project” scenario. The change in traffic volumes 

requires a reallocation of green signal time to more efficiently serve the traffic demand.   

With the recommended improvement, operations are improved to an acceptable LOS during the AM peak 

hour.   

This Impact is estimated to be triggered at 65% of project buildout.  
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41) Foothill Boulevard & Day Creek Boulevard 

 
Source: Google Images, 2019 

In order for this intersection to operate acceptably with the addition of the project traffic, the following 

modifications will be needed:  

 Modify northbound approach of the intersection from two left-turn lanes, three through lanes, and 

one right-turn lane to two left-turn lanes, two through lanes, one through-right shared lane, and 

one right-turn lane 

 Optimization of coordinated splits 

The above modifications can fit within the existing right-of-way and will require signing and striping 

modifications. With these recommended improvements, operations are forecast to operate at an acceptable 

LOS during the PM peak hours. The improvement is consistent with the proposed mitigation measure in 

the Empire Lakes Specific Plan EIR (2016).  

This Impact is estimated to be triggered at 5% of project buildout.  
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INTERSECTION LOS COMPARISON 

Table 9-1 below compares the delay and LOS for the Existing (2017), Existing (2017) Plus Project, and 

Existing (2017) Plus Project with Mitigation scenarios. For all locations, the identified mitigation measures 

improve the intersection operations to either an acceptable LOS or pre-project conditions. 

TABLE 9-1 
EXISTING YEAR (2017) COMPARISON OF NO PROJECT, PLUS PROJECT, AND MITIGATED 

SCENARIOS 

Intersection Peak Hour 
Existing Year 

(2017 
Existing Plus 

Project 
Conditions 

Existing Plus 
MIT Project 
Conditions 

Delay LOS Delay LOS Delay LOS 

7. Wilson Avenue & Day Creek
Boulevard

AM 19.8 B 88.7 F 46.4 D 

PM 10.0 A 105.7 F 26.3 C 

17. Banyan Street & Milliken Avenue
AM 36.9 D 55.6 E 52.7 D 

PM 16.7 B 21.1 C 19.8 B 

19. Banyan Street & Day Creek
Boulevard

AM 34.0 C 75.9 E 43.4 D 

PM 15.1 B 24.1 C 23.3 C 

41. Foothill Boulevard & Day Creek
Boulevard

AM 26.7 C 30.2 C 27.4 C 

PM 70.5 E 77.6 E 54.0 D 

Source: Fehr & Peers 2019 
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CUMULATIVE YEAR (2040) PLUS PROJECT INTERSECTION MITIGATION 

MEASURES 

Improvement measures were developed for significantly impacted locations to minimize the impact of 

cumulative growth on the study area.  

RECOMMENDED INTERSECTION MITIGATION MEASURES  

As also shown in Table 7-4, the following study intersections are forecast to result in a significant impact 

based on agency thresholds of significance for Cumulative Year (2040) Plus Project Conditions:  

 7) Wilson Avenue & Day Creek Boulevard – AM Peak Hour (LOS E), PM Peak Hour (LOS F)

 17) Banyan Street and & Milliken Avenue – AM Peak Hour (LOS E)

 19) Banyan Street & Day Creek Boulevard – AM Peak Hour (LOS E)

 33) Base Line Road & East Avenue – AM Peak Hour (LOS F), PM Peak Hour (LOS F)

 34) Baseline Ave & I-15 Northbound Ramps – PM Peak Hour (LOS E)

 35) Terra Vista Parkway & Milliken Avenue – PM Peak Hour (LOS E)

 41)   Foothill Boulevard & Day Creek Boulevard – PM Peak Hour (LOS E)

Since the impacts identified are cumulative in nature, the project would be responsible for a fair share 

contribution toward the improvements, unless the identified mitigation is considered infeasible or the 

improvement is implemented by the project as a project-level mitigation measure. 
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City of Rancho Cucamonga 

7) Wilson Avenue & Day Creek Boulevard 

 
Source: Google Images, 2019 

In order for this intersection to operate acceptably with the addition of the project traffic, the following 

modifications will be needed:  

 Modify eastbound approach of the intersection from one left-turn lane, one through lane, and one 

through-right shared lane to one left-turn lane, one through lanes, and one right-turn lane 

 Add right-turn overlap phasing in the eastbound direction 

 Optimization of cycle length   

The above modifications can fit within the existing right-of-way and will require striping modifications and 

median improvements. With these recommended improvements, operations are forecast to operate at an 

acceptable LOS during the AM and PM peak hours.  

The improvement identified to mitigate Project impacts would also mitigate cumulative impacts at this 

intersection.  Therefore, no additional mitigation is required.  
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17) Banyan Street & Milliken Avenue  

 
Source: Google Images, 2019 

For this intersection to operate acceptably with the addition of project traffic, this intersection requires 

adjustment and optimization of the AM peak hour signal timing plans, including a cycle length of 120 

seconds. In an effort to ensure that the full effect of the project was considered in the “plus project” analysis, 

signal timing was locked and consistent with the “no project” scenario. The change in traffic volumes 

requires a reallocation of green signal time to more efficiently serve the traffic demand.   

With the recommended improvement, operations are improved to an acceptable LOS during the AM peak 

hour.   

The improvement identified to mitigate Project impacts would also mitigate cumulative impacts at this 

intersection.  Therefore, no additional mitigation is required.  
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19) Banyan Street & Day Creek Boulevard 

 
Source: Google Images, 2019 

For this intersection to operate acceptably with the addition of project traffic, this intersection requires 

adjustment and optimization of the AM peak hour signal timing plans relative to the expected traffic volume 

demand. In an effort to ensure that the full effect of the project was considered in the “plus project” analysis, 

signal timing was locked and consistent with the “no project” scenario. The change in traffic volumes 

requires a reallocation of green signal time to more efficiently serve the traffic demand.   

With the recommended improvement, operations are improved to an acceptable LOS during the AM peak 

hour.   

The improvement identified to mitigate Project impacts would also mitigate cumulative impacts at this 

intersection.  Therefore, no additional mitigation is required.  
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33) Base Line Road & East Avenue  

 
Source: Google Images, 2019 

In order for this intersection to operate acceptably with the addition of the project traffic, the following 

modifications will be needed:  

 Modify northbound approach of the intersection from one left-turn lane, one through lane, and 

one through-right shared lane to one left-turn lane, one through lane, and one right-turn lane 

 Restripe the southbound approach from one dedicated right-turn lane, two through lanes and one 

left-turn lane to two dedicated right-turn lanes, one through lane and one left-turn lane 

 Add right-turn overlap phasing in all directions 

 Optimize signal timing plan coordinated splits 

The above recommendations can fit within the existing right-of-way and will require signing and striping 

modifications. With these recommended improvements, operations are forecast to operate at an acceptable 

LOS during the AM and PM peak hours.  

The project would be responsible for fair share contribution of 4% to the recommended improvement.  
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35) Terra Vista Parkway & Milliken Avenue 

  
Source: Google Images, 2019 

In order for this intersection to operate acceptably with the addition of the project traffic, the following 

modifications will be needed:  

 Modify eastbound approach of the intersection from one left-turn lane, one through lane, and one 

through-right shared lane to two left-turn lanes and one through-right shared lane 

 Adjust signal timing plan coordinated splits  

The above recommendations can fit within the existing right-of-way and will require signing and striping 

modifications. With these recommended improvements, operations are forecast to operate at an acceptable 

LOS during the PM peak hours.  

The project would be responsible for fair share contribution of 17% to the recommended improvement.  
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41) Foothill Boulevard & Day Creek Boulevard 

 
Source: Google Images, 2019 

In order for this intersection to operate acceptably with the addition of the project traffic, the following 

modifications will be needed:  

 Modify northbound approach of the intersection from two left-turn lanes, three through lanes, and 

one right-turn lane to two left-turn lanes, two through lanes, one through-right shared lane, and 

one right-turn lane 

 Optimization of coordinated splits 

The above recommendations can fit within the existing right-of-way and will require signing and striping 

modifications. With these recommended improvements, operations are forecast to operate at an acceptable 

LOS during the PM peak hours. The improvement is consistent with the proposed mitigation measure in 

the Empire Lakes Specific Plan EIR (2016).  

The improvement identified to mitigate Project impacts would also mitigate cumulative impacts at this 

intersection.  Therefore, no additional mitigation is required.  
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Caltrans 

34) Baseline Avenue & I-15 Northbound Ramps 

 
Source: Google Images, 2019 

In order for this intersection to operate acceptably with the addition of the project traffic, the following 

modifications will be needed:  

 Modify northbound approach of the intersection from one left-turn lane, one left-right shared lane, 

and one right-turn lane to one left-turn lane and two right-turn lanes 

The above recommendations can fit within the existing right-of-way and will require signing and striping 

modifications. With these recommended improvements, operations are forecast to operate at an acceptable 

LOS during the PM peak hours.  

The project would be responsible for fair share contribution of 2% to the recommended improvement.  
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INTERSECTION LOS COMPARISON 

Table 9-2 below compares the delay and LOS for the Cumulative Year (2040), Cumulative Year (2040) Plus 

Project, and Cumulative Year (2040) Plus Project with Mitigation scenarios. For all locations, the identified 

mitigation measures improve the intersection operations to acceptable operations. 

TABLE 9-2 
CUMULATIVE YEAR (2040) COMPARISON OF NO PROJECT, PLUS PROJECT, AND MITIGATED 

SCENARIOS 

Intersection Peak 
Hour 

Cumulative Year 
(2040) 

Cumulative Year 
(2040) Plus 

Project 

Cumulative Year 
(2040) Plus 
Project with 
Mitigations 

Delay LOS2,3 Delay LOS2,3 Delay LOS2,3 

7. Wilson Avenue & Day Creek
Boulevard

AM 18.6 B 65.0 E 28.2 C 

PM 12.6 B >120 F 24.4 C 

17. Banyan Street & Milliken Avenue
AM 32.6 C 67.6 E 37.1 D 

PM 31.7 C 36.6 D 25.2 C 

19. Banyan Street & Day Creek
Boulevard

AM 24.7 C 66.7 E 48.2 D 

PM 15.2 B 25.8 C 24.6 C 

33. Base Line Road & East Ave
AM 80.1 F 80.3 F 52.5 D 

PM >120 F >120 F 53.3 D 

34. Baseline Ave & I-15 Northbound
Ramps

AM 21.1 C 21.1 C 25.5 C 

PM 55.6 E 56.3 E 48.9 D 

35. Terra Vista Parkway & Milliken
Avenue

AM 24.4 C 24.8 C 31.3 C 

PM 59.2 E 63.8 E 40.2 D 

41. Foothill Boulevard & Day Creek
Boulevard

AM 27.8 C 31.5 C 31.5 C 

PM 58.8 E 63.3 E 51.0 D 

Source: Fehr & Peers, 2019
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FREEWAY MITIGATION MEASURES 

As identified above, many of the freeway segments with the addition of project traffic would exceed the 

significance criteria.  As such, there are project-level impacts and cumulative impacts to the freeway system 

near the Plan Area. The freeway traffic congestion also further burdens local streets that avoid I-15 and SR-

210 to cut through Rancho Cucamonga. It is noted that the freeway is currently congested and is anticipated 

to get further congested, with or without the project, due to regional population growth.  

To mitigate the impacts at the identified locations, freeway mainline widening or freeway ramps widening 

would be needed, which requires a complete reconstruction of the freeway in the study area; a process that 

is suited to regional planned efforts and is infeasible for a single development project or specific plan project 

to undertake. Since freeways are an interconnected system, it would not be possible, nor effective, to 

provide isolated spot improvements of one segment of the freeway where deficient operations are 

observed.  

While the Cumulative Analysis assumes planned and funded improvements for freeway segments, 

additional freeway improvements are not considered feasible at this time because: (1) such improvements 

are unlikely to be accomplished with in a reasonable period of time (i.e. the horizon year of the project) and 

would therefore not reduce or avoid impacts because such a project would require substantial consultation 

with SCAG and Caltrans, (2) such a project will require SCAG and Caltrans to make various policy choices to 

amend the RTP and related long term transportation plans which cannot be determined at this time (e.g. 

funding such a suggestion could potentially eliminate or delay other regional projects which may be of 

higher priority), (3) SCAG and Caltrans would have to perform additional transportation planning to 

determine the effectiveness of such a suggestion, and (4) given the large scope of the suggested project, 

such planning should be done on a regional level rather than based upon the needs of individual 

components of the transportation system such as this Plan.  (See Citizens of Goleta Valley v. Board of 
Supervisors of Santa Barbara County (1990) 52 Cal.3d 553 [“the keystone of regional planning is consistency 

between the general plan, its internal elements, subordinate ordinances, and all derivative land use 

decisions…. Case-by-case reconsideration of regional land-use policies, in the context of a project specific 

EIR, is the very antithesis of that goal”]).  While such a suggestion is not considered feasible at this time, the 

City will continue to study such options with SCAG and Caltrans consistent with regional transportation 

planning requirements. 

Lastly, the I-210 and I-15 freeways are not controlled by the by the City of Rancho Cucamonga; as such, the 

City cannot not guarantee implementation of mitigation measures.   



APPENDIX A: TRAFFIC COUNTS 
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DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 1

EAST & WEST: CONTROL: STOP ALL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 0 1 0 0 1 0 1 2 0 1 2 0 0 0 0 0

7:00 AM 1 1 3 5 5 2 1 22 1 3 20 2 66 0 0 0 0 0
7:15 AM 1 1 3 8 5 4 2 37 1 2 31 3 98 0 0 0 0 0
7:30 AM 3 8 18 2 0 8 2 45 4 2 53 2 147 0 0 0 0 0
7:45 AM 9 5 10 11 7 7 2 72 8 9 70 2 212 0 0 0 0 0
8:00 AM 7 6 6 5 4 2 1 39 6 6 51 3 136 0 0 0 0 0
8:15 AM 1 5 3 5 7 2 2 20 4 4 34 4 91 0 0 0 0 0
8:30 AM 4 4 3 6 2 5 0 26 0 3 30 1 84 0 0 0 0 0
8:45 AM 1 5 6 6 5 2 1 21 2 1 20 1 71 0 0 0 0 0

VOLUMES 27 35 52 48 35 32 11 282 26 30 309 18 905 0 0 0 0 0
APPROACH % 24% 31% 46% 42% 30% 28% 3% 88% 8% 8% 87% 5%
APP/DEPART 114 / 64 115 / 91 319 / 382 357 / 368 0
BEGIN PEAK HR
VOLUMES 20 20 37 26 16 21 7 193 19 19 205 10 593
APPROACH % 26% 26% 48% 41% 25% 33% 3% 88% 9% 8% 88% 4%
PEAK HR FACTOR 0.664 0.630 0.668 0.722 0.699
APP/DEPART 77 / 37 63 / 54 219 / 256 234 / 246 0

4:00 PM 1 9 7 2 9 1 6 29 3 2 17 5 91 0 0 0 0 0
4:15 PM 1 10 4 3 5 2 4 29 0 3 30 1 92 0 0 0 0 0
4:30 PM 1 6 2 4 5 1 1 35 2 1 31 3 92 0 0 0 0 0
4:45 PM 3 7 3 1 8 1 2 40 1 5 35 5 111 0 0 0 0 0
5:00 PM 2 8 7 4 5 4 4 41 2 2 37 3 119 0 0 0 0 0
5:15 PM 4 13 3 4 4 1 4 38 2 6 34 5 118 0 0 0 0 0
5:30 PM 1 3 4 2 5 3 2 41 2 4 31 2 100 0 0 0 0 0
5:45 PM 0 3 3 2 3 2 0 44 0 2 29 5 93 0 0 0 0 0

VOLUMES 13 59 33 22 44 15 23 297 12 25 244 29 816 0 0 0 0 0
APPROACH % 12% 56% 31% 27% 54% 19% 7% 89% 4% 8% 82% 10%
APP/DEPART 105 / 111 81 / 81 332 / 352 298 / 272 0
BEGIN PEAK HR
VOLUMES 10 31 17 11 22 9 12 160 7 17 137 15 448
APPROACH % 17% 53% 29% 26% 52% 21% 7% 89% 4% 10% 81% 9%
PEAK HR FACTOR 0.725 0.808 0.952 0.939 0.941
APP/DEPART 58 / 58 42 / 46 179 / 188 169 / 156 0

Amethyst 

NORTH SIDE

Wilson WEST SIDE EAST SIDE Wilson 

SOUTH SIDE

Amethyst 

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Amethyst 
Wilson 

U-TURNS
Amethyst Amethyst Wilson Wilson 

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 2

EAST & WEST: CONTROL: STOP ALL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 2 0 1 2 0 1 2 0 1 2 0 0 0 0 0

7:00 AM 5 10 13 2 30 5 1 19 14 9 16 2 126 0 0 0 0 0
7:15 AM 6 8 14 1 34 5 2 35 14 23 24 2 168 0 0 0 0 0
7:30 AM 20 13 18 8 43 8 4 44 13 26 33 0 230 0 0 0 0 0
7:45 AM 22 22 31 4 37 9 1 63 22 20 49 0 280 0 0 0 0 0
8:00 AM 9 17 16 1 31 4 8 28 19 25 46 1 205 0 0 0 0 0
8:15 AM 5 19 21 4 22 6 2 24 13 22 30 3 171 0 0 0 0 0
8:30 AM 4 17 6 3 41 1 0 22 12 32 31 3 172 0 0 0 0 0
8:45 AM 5 15 13 0 26 2 1 18 13 16 15 2 126 1 0 0 0 1

VOLUMES 76 121 132 23 264 40 19 253 120 173 244 13 1,478 1 0 0 0 1
APPROACH % 23% 37% 40% 7% 81% 12% 5% 65% 31% 40% 57% 3%
APP/DEPART 329 / 153 327 / 558 392 / 408 430 / 359 0
BEGIN PEAK HR
VOLUMES 56 71 86 17 133 27 15 159 67 93 158 4 886
APPROACH % 26% 33% 40% 10% 75% 15% 6% 66% 28% 36% 62% 2%
PEAK HR FACTOR 0.710 0.750 0.701 0.885 0.791
APP/DEPART 213 / 90 177 / 293 241 / 262 255 / 241 0

4:00 PM 15 13 17 6 25 2 0 47 16 11 27 0 179 0 0 0 0 0
4:15 PM 13 24 18 0 22 1 2 25 6 8 24 3 146 0 0 0 0 0
4:30 PM 4 31 18 1 24 4 2 31 4 14 27 3 163 0 0 0 0 0
4:45 PM 12 33 16 1 26 2 3 39 4 24 31 1 192 0 0 0 0 0
5:00 PM 13 30 10 0 20 2 6 36 4 15 27 3 166 0 0 0 0 0
5:15 PM 15 40 27 1 20 3 1 37 4 18 31 0 197 0 0 0 0 0
5:30 PM 11 30 12 1 10 2 7 30 4 7 28 4 146 0 0 0 0 0
5:45 PM 8 37 14 2 25 3 6 37 9 10 19 1 171 0 0 0 0 0

VOLUMES 91 238 132 12 172 19 27 282 51 107 214 15 1,360 0 0 0 0 0
APPROACH % 20% 52% 29% 6% 85% 9% 8% 78% 14% 32% 64% 4%
APP/DEPART 461 / 280 203 / 330 360 / 426 336 / 324 0
BEGIN PEAK HR
VOLUMES 44 134 71 3 90 11 12 143 16 71 116 7 718
APPROACH % 18% 54% 29% 3% 87% 11% 7% 84% 9% 37% 60% 4%
PEAK HR FACTOR 0.759 0.897 0.929 0.866 0.911
APP/DEPART 249 / 153 104 / 177 171 / 217 194 / 171 0

Archibald

NORTH SIDE

Wilson WEST SIDE EAST SIDE Wilson

SOUTH SIDE

Archibald

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:30 AM

PM

4:30 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Archibald Archibald Wilson Wilson

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Archibald
Wilson

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 3

EAST & WEST: CONTROL: STOP ALL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 0 1 0 0 1 0 1 1 0 1 1 0 0 0 0 0

7:00 AM 2 0 10 3 21 4 5 24 4 3 25 0 101 0 0 0 0 0
7:15 AM 8 1 13 3 28 2 5 34 2 4 31 3 134 0 0 0 0 0
7:30 AM 5 11 21 2 21 11 1 61 9 22 46 1 211 0 0 0 0 0
7:45 AM 5 7 36 3 25 5 1 103 14 32 50 1 282 0 0 0 0 0
8:00 AM 4 10 20 6 29 7 1 43 14 42 60 7 243 0 0 0 0 0
8:15 AM 5 10 12 12 21 2 5 36 15 46 48 12 224 0 0 0 0 0
8:30 AM 4 10 4 3 15 8 4 30 13 21 39 1 152 0 0 0 0 0
8:45 AM 3 12 6 4 17 4 8 26 3 10 31 4 128 0 0 0 0 0

VOLUMES 36 61 122 36 177 43 30 357 74 180 330 29 1,475 0 0 0 0 0
APPROACH % 16% 28% 56% 14% 69% 17% 7% 77% 16% 33% 61% 5%
APP/DEPART 219 / 120 256 / 431 461 / 515 539 / 409 0
BEGIN PEAK HR
VOLUMES 19 38 89 23 96 25 8 243 52 142 204 21 960
APPROACH % 13% 26% 61% 16% 67% 17% 3% 80% 17% 39% 56% 6%
PEAK HR FACTOR 0.760 0.857 0.642 0.842 0.851
APP/DEPART 146 / 67 144 / 290 303 / 355 367 / 248 0

4:00 PM 3 20 9 3 15 1 5 27 10 9 26 1 129 0 0 0 0 0
4:15 PM 4 9 3 1 9 3 3 33 5 6 21 0 97 0 0 0 0 0
4:30 PM 7 14 9 2 12 4 4 28 5 14 28 3 130 0 0 0 0 0
4:45 PM 5 30 10 2 16 2 5 48 4 12 34 3 171 0 0 0 0 0
5:00 PM 6 21 15 6 8 3 1 44 9 2 40 5 160 0 0 0 0 0
5:15 PM 11 28 9 4 12 3 7 42 5 9 27 3 160 0 0 0 0 0
5:30 PM 5 25 8 5 13 4 4 31 7 9 22 4 137 0 0 0 0 0
5:45 PM 5 24 10 3 19 3 5 29 6 8 30 5 147 0 0 0 0 0

VOLUMES 46 171 73 26 104 23 34 282 51 69 228 24 1,131 0 0 0 0 0
APPROACH % 16% 59% 25% 17% 68% 15% 9% 77% 14% 21% 71% 7%
APP/DEPART 290 / 229 153 / 224 367 / 381 321 / 297 0
BEGIN PEAK HR
VOLUMES 27 104 42 17 49 12 17 165 25 32 123 15 628
APPROACH % 16% 60% 24% 22% 63% 15% 8% 80% 12% 19% 72% 9%
PEAK HR FACTOR 0.901 0.886 0.908 0.867 0.918
APP/DEPART 173 / 136 78 / 106 207 / 224 170 / 162 0

Hermosa

NORTH SIDE

Wilson WEST SIDE EAST SIDE Wilson

SOUTH SIDE

Hermosa

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Hermosa
Wilson

U-TURNS
Hermosa Hermosa Wilson Wilson

BICYCLE CROSSINGS

AM
PM

AM

7:30 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 4

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 2 1 1 2 1 1 1 1 1 1 1 0 0 0 0

7:00 AM 6 20 24 9 47 1 4 25 5 18 20 5 184 0 0 0 0 0
7:15 AM 1 4 38 10 43 7 3 43 18 18 31 7 223 0 0 0 0 0
7:30 AM 6 16 51 9 53 10 0 83 13 30 36 6 313 1 0 0 0 1
7:45 AM 12 42 123 16 45 7 3 118 20 50 63 17 516 3 0 0 0 3
8:00 AM 12 29 48 3 41 7 8 53 36 43 60 18 358 0 0 0 0 0
8:15 AM 17 40 50 7 30 7 4 25 54 27 41 6 308 1 0 0 0 1
8:30 AM 10 39 42 6 36 7 4 18 23 24 21 7 237 1 0 0 0 1
8:45 AM 10 44 46 1 38 2 4 25 8 24 20 8 230 1 0 0 0 1

VOLUMES 74 234 422 61 333 48 30 390 177 234 292 74 2,369 7 0 0 0 7
APPROACH % 10% 32% 58% 14% 75% 11% 5% 65% 30% 39% 49% 12%
APP/DEPART 730 / 338 442 / 751 597 / 873 600 / 407 0
BEGIN PEAK HR
VOLUMES 47 127 272 35 169 31 15 279 123 150 200 47 1,495
APPROACH % 11% 28% 61% 15% 72% 13% 4% 67% 29% 38% 50% 12%
PEAK HR FACTOR 0.630 0.816 0.739 0.763 0.724
APP/DEPART 446 / 189 235 / 447 417 / 586 397 / 273 0

4:00 PM 14 31 36 8 20 2 7 26 12 29 23 8 216 3 0 0 0 3
4:15 PM 9 46 26 7 39 1 8 24 7 24 14 19 224 2 0 0 0 2
4:30 PM 13 28 38 2 34 2 4 20 17 41 29 20 248 1 0 0 0 1
4:45 PM 18 46 34 6 29 3 17 30 13 96 34 25 351 2 0 0 0 2
5:00 PM 13 45 27 13 36 4 7 32 13 47 29 17 283 2 0 0 0 2
5:15 PM 9 27 36 13 23 1 7 34 26 28 22 17 243 0 0 0 0 0
5:30 PM 15 30 54 12 41 4 9 28 11 45 15 14 278 2 0 0 0 2
5:45 PM 15 42 40 9 18 5 16 27 14 51 24 21 282 1 0 0 0 1

VOLUMES 106 295 291 70 240 22 75 221 113 361 190 141 2,125 13 0 0 0 13
APPROACH % 15% 43% 42% 21% 72% 7% 18% 54% 28% 52% 27% 20%
APP/DEPART 692 / 511 332 / 727 409 / 582 692 / 305 0
BEGIN PEAK HR
VOLUMES 55 148 151 44 129 12 40 124 63 216 100 73 1,155
APPROACH % 16% 42% 43% 24% 70% 6% 18% 55% 28% 56% 26% 19%
PEAK HR FACTOR 0.894 0.811 0.847 0.627 0.823
APP/DEPART 354 / 261 185 / 414 227 / 319 389 / 161 0

Haven

NORTH SIDE

Wilson WEST SIDE EAST SIDE Wilson

SOUTH SIDE

Haven

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:30 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Haven Haven Wilson Wilson

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Haven
Wilson

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 5

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 X 1 X X X X 1 0 1 1 X 0 0 0 0

7:00 AM 1 0 1 0 0 0 0 32 5 22 32 0 93 0 0 0 0 0
7:15 AM 1 0 1 0 0 0 0 50 7 38 52 0 149 0 0 0 1 1
7:30 AM 1 0 5 0 0 0 0 89 9 39 89 0 232 0 0 0 0 0
7:45 AM 2 0 8 0 0 0 0 138 14 60 137 0 359 0 0 0 0 0
8:00 AM 3 0 3 0 0 0 0 50 8 43 132 0 239 0 0 0 0 0
8:15 AM 2 0 4 0 0 0 0 25 8 23 76 0 138 0 0 0 0 0
8:30 AM 1 0 3 0 0 0 0 30 9 22 50 0 115 0 0 0 0 0
8:45 AM 2 0 8 0 0 0 0 29 5 20 43 0 107 0 0 0 1 1

VOLUMES 13 0 33 0 0 0 0 443 65 267 611 0 1,432 0 0 0 2 2
APPROACH % 28% 0% 72% 0% 0% 0% 0% 87% 13% 30% 70% 0%
APP/DEPART 46 / 0 0 / 330 508 / 478 878 / 624 0
BEGIN PEAK HR
VOLUMES 7 0 17 0 0 0 0 327 38 180 410 0 979
APPROACH % 29% 0% 71% 0% 0% 0% 0% 90% 10% 31% 69% 0%
PEAK HR FACTOR 0.600 0.000 0.600 0.749 0.682
APP/DEPART 24 / 0 0 / 217 365 / 345 590 / 417 0

4:00 PM 5 0 27 0 0 0 0 56 8 18 42 0 156 0 0 0 0 0
4:15 PM 3 0 14 0 0 0 0 44 2 16 34 0 113 0 0 0 1 1
4:30 PM 14 0 22 0 0 0 0 48 6 15 49 0 154 0 0 0 0 0
4:45 PM 17 0 36 0 0 0 0 65 17 25 55 0 215 0 0 0 0 0
5:00 PM 11 0 38 0 0 0 0 58 6 27 58 0 198 0 0 0 0 0
5:15 PM 4 0 12 0 0 0 0 65 8 30 47 0 166 0 0 0 1 1
5:30 PM 9 0 26 0 0 0 0 62 10 17 44 0 168 0 0 0 0 0
5:45 PM 8 0 14 0 0 0 0 50 9 12 63 0 156 0 0 0 0 0

VOLUMES 71 0 189 0 0 0 0 448 66 160 392 0 1,326 0 0 0 2 2
APPROACH % 27% 0% 73% 0% 0% 0% 0% 87% 13% 29% 71% 0%
APP/DEPART 260 / 0 0 / 224 514 / 639 552 / 463 0
BEGIN PEAK HR
VOLUMES 41 0 112 0 0 0 0 250 41 99 204 0 747
APPROACH % 27% 0% 73% 0% 0% 0% 0% 86% 14% 33% 67% 0%
PEAK HR FACTOR 0.722 0.000 0.887 0.891 0.869
APP/DEPART 153 / 0 0 / 139 291 / 363 303 / 245 0

College

NORTH SIDE

Wilson WEST SIDE EAST SIDE Wilson

SOUTH SIDE

College

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
College
Wilson

U-TURNS
College College Wilson Wilson

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC1307
Tue, May 16, 17 NORTH & SOUTH: LOCATION #: 7

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 2 1 1 2 0 1 2 0 1 2 0 0 0 0 0

7:00 AM 1 90 9 5 90 0 3 1 2 26 0 8 235 0 0 0 0 0
7:15 AM 1 234 10 17 223 0 9 1 2 28 1 23 549 0 0 0 0 0
7:30 AM 2 243 20 34 269 5 20 12 12 67 0 25 709 0 0 0 0 0
7:45 AM 3 166 32 84 292 1 6 16 12 53 3 13 681 0 0 0 0 0
8:00 AM 7 92 24 41 123 0 1 7 4 33 0 10 342 0 0 0 0 0
8:15 AM 2 37 19 5 61 0 0 0 2 21 1 4 152 0 0 0 0 0
8:30 AM 2 29 6 1 51 0 0 0 1 25 0 1 116 0 0 0 0 0
8:45 AM 0 32 7 3 70 1 0 0 1 25 0 0 139 0 0 0 0 0

VOLUMES 18 923 127 190 1,179 7 39 37 36 278 5 84 2,923 0 0 0 0 0
APPROACH % 2% 86% 12% 14% 86% 1% 35% 33% 32% 76% 1% 23%
APP/DEPART 1,068 / 1,046 1,376 / 1,493 112 / 354 367 / 30 0
BEGIN PEAK HR
VOLUMES 13 735 86 176 907 6 36 36 30 181 4 71 2,281
APPROACH % 2% 88% 10% 16% 83% 1% 35% 35% 29% 71% 2% 28%
PEAK HR FACTOR 0.787 0.722 0.580 0.696 0.804
APP/DEPART 834 / 842 1,089 / 1,118 102 / 298 256 / 23 0

4:00 PM 5 69 25 5 55 0 0 0 1 25 1 3 189 0 0 0 0 0
4:15 PM 4 68 25 9 52 0 0 0 5 25 0 4 192 0 0 0 0 0
4:30 PM 7 61 28 7 54 1 0 1 2 17 0 2 180 1 0 0 0 1
4:45 PM 3 57 18 6 46 1 1 0 2 14 0 0 148 1 0 0 0 1
5:00 PM 8 96 32 3 68 1 0 2 4 24 1 1 240 0 0 0 0 0
5:15 PM 5 95 25 1 60 1 0 0 2 16 0 3 208 0 0 0 0 0
5:30 PM 2 92 32 7 46 0 0 1 0 21 0 5 206 0 0 0 0 0
5:45 PM 6 90 31 0 51 1 1 0 4 15 0 2 201 0 0 0 0 0

VOLUMES 40 628 216 38 432 5 2 4 20 157 2 20 1,564 2 0 0 0 2
APPROACH % 5% 71% 24% 8% 91% 1% 8% 15% 77% 88% 1% 11%
APP/DEPART 884 / 650 475 / 611 26 / 258 179 / 45 0
BEGIN PEAK HR
VOLUMES 21 373 120 11 225 3 1 3 10 76 1 11 855
APPROACH % 4% 73% 23% 5% 94% 1% 7% 21% 71% 86% 1% 13%
PEAK HR FACTOR 0.945 0.830 0.583 0.846 0.891
APP/DEPART 514 / 385 239 / 311 14 / 134 88 / 25 0

Day Creek

NORTH SIDE

Wilson WEST SIDE EAST SIDE Wilson

SOUTH SIDE

Day Creek

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

5:00 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Day Creek Day Creek Wilson Wilson

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Day Creek
Wilson

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 8

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 X X X X X X X 1 X X X 0 0 0 0

7:00 AM 23 0 0 0 0 0 0 0 22 0 0 0 45 0 0 0 0 0
7:15 AM 44 0 0 0 0 0 0 0 20 0 0 0 64 0 0 1 0 1
7:30 AM 59 0 0 0 0 0 0 0 31 0 0 0 90 0 0 0 0 0
7:45 AM 51 0 0 0 0 0 0 0 47 0 0 0 98 0 0 0 0 0
8:00 AM 22 0 0 0 0 0 0 0 22 0 0 0 44 0 0 0 0 0
8:15 AM 12 0 0 0 0 0 0 0 10 0 0 0 22 0 0 0 0 0
8:30 AM 14 0 0 0 0 0 0 0 11 0 0 0 25 1 0 0 0 1
8:45 AM 11 0 0 0 0 0 0 0 4 0 0 0 15 2 0 0 0 2

VOLUMES 236 0 0 0 0 0 0 0 167 0 0 0 407 3 0 1 0 4
APPROACH % 99% 0% 0% 0% 0% 0% 0% 0% 99% 0% 0% 0%
APP/DEPART 239 / 0 0 / 170 168 / 0 0 / 237 0
BEGIN PEAK HR
VOLUMES 177 0 0 0 0 0 0 0 120 0 0 0 298
APPROACH % 100% 0% 0% 0% 0% 0% 0% 0% 99% 0% 0% 0%
PEAK HR FACTOR 0.750 0.000 0.644 0.000 0.760
APP/DEPART 177 / 0 0 / 120 121 / 0 0 / 178 0

4:00 PM 12 0 0 0 0 0 0 0 12 0 0 0 24 0 0 0 0 0
4:15 PM 12 0 0 0 0 0 0 0 11 0 0 0 23 0 0 0 0 0
4:30 PM 13 0 0 0 0 0 0 0 11 0 0 0 24 0 0 0 0 0
4:45 PM 17 0 0 0 0 0 0 0 22 0 0 0 39 0 0 1 0 1
5:00 PM 21 0 0 0 0 0 0 0 15 0 0 0 36 0 0 0 0 0
5:15 PM 24 0 0 0 0 0 0 0 11 0 0 0 35 0 0 0 0 0
5:30 PM 18 0 0 0 0 0 0 0 14 0 0 0 32 1 0 0 0 1
5:45 PM 15 0 0 0 0 0 0 0 19 0 0 0 34 0 0 0 0 0

VOLUMES 132 0 0 0 0 0 0 0 115 0 0 0 249 1 0 1 0 2
APPROACH % 99% 0% 0% 0% 0% 0% 0% 0% 99% 0% 0% 0%
APP/DEPART 133 / 0 0 / 116 116 / 0 0 / 133 0
BEGIN PEAK HR
VOLUMES 80 0 0 0 0 0 0 0 62 0 0 0 144
APPROACH % 99% 0% 0% 0% 0% 0% 0% 0% 98% 0% 0% 0%
PEAK HR FACTOR 0.844 0.000 0.685 0.000 0.900
APP/DEPART 81 / 0 0 / 63 63 / 0 0 / 81 0

Etiwanda

NORTH SIDE

Wilson WEST SIDE EAST SIDE Wilson

SOUTH SIDE

Etiwanda

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Etiwanda
Wilson

U-TURNS
Etiwanda Etiwanda Wilson Wilson

BICYCLE CROSSINGS

AM
PM

AM

7:00 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 9

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: X X 1 X X X X X X 1 X X 0 0 0 0

7:00 AM 0 0 42 0 0 0 0 0 0 126 0 0 168 1 0 0 0 1
7:15 AM 0 0 117 0 0 0 0 0 0 216 0 0 333 28 0 0 0 28
7:30 AM 0 0 159 0 0 0 0 0 0 205 0 0 364 53 0 0 0 53
7:45 AM 0 0 112 0 0 0 0 0 0 215 0 0 327 44 0 0 0 44
8:00 AM 0 0 78 0 0 0 0 0 0 200 0 0 278 18 0 0 0 18
8:15 AM 0 0 58 0 0 0 0 0 0 82 1 0 141 2 0 0 0 2
8:30 AM 0 0 29 0 0 0 0 0 0 54 0 0 83 0 0 0 0 0
8:45 AM 0 0 23 0 0 0 0 0 0 44 0 0 67 1 0 0 0 1

VOLUMES 0 0 618 0 0 0 0 0 0 1,142 1 0 1,908 147 0 0 0 147
APPROACH % 0% 0% 81% 0% 0% 0% 0% 0% 0% 100% 0% 0%
APP/DEPART 765 / 0 0 / 1,289 0 / 618 1,143 / 1 0
BEGIN PEAK HR
VOLUMES 0 0 466 0 0 0 0 0 0 836 0 0 1,445
APPROACH % 0% 0% 77% 0% 0% 0% 0% 0% 0% 100% 0% 0%
PEAK HR FACTOR 0.718 0.000 0.000 0.968 0.866
APP/DEPART 609 / 0 0 / 979 0 / 466 836 / 0 0

4:00 PM 0 0 99 0 0 0 0 0 0 46 0 0 145 2 0 0 0 2
4:15 PM 0 0 95 0 0 0 0 0 0 37 0 0 132 0 0 0 0 0
4:30 PM 0 0 66 0 0 0 0 0 0 36 0 0 102 1 0 0 0 1
4:45 PM 0 0 75 0 0 0 0 0 0 42 0 0 117 0 0 0 0 0
5:00 PM 0 0 75 0 0 0 0 0 0 29 0 0 104 0 0 0 0 0
5:15 PM 0 0 67 0 0 0 0 0 0 32 0 0 99 1 0 0 0 1
5:30 PM 0 0 77 0 0 0 0 0 0 37 0 0 114 0 0 0 0 0
5:45 PM 0 0 69 0 0 0 0 0 0 41 0 0 110 0 0 0 0 0

VOLUMES 0 0 623 0 0 0 0 0 0 300 0 0 927 4 0 0 0 4
APPROACH % 0% 0% 99% 0% 0% 0% 0% 0% 0% 100% 0% 0%
APP/DEPART 627 / 0 0 / 304 0 / 623 300 / 0 0
BEGIN PEAK HR
VOLUMES 0 0 335 0 0 0 0 0 0 161 0 0 499
APPROACH % 0% 0% 99% 0% 0% 0% 0% 0% 0% 100% 0% 0%
PEAK HR FACTOR 0.837 0.000 0.000 0.875 0.849
APP/DEPART 338 / 0 0 / 164 0 / 335 161 / 0 0

East

NORTH SIDE

Wilson WEST SIDE EAST SIDE Wilson

SOUTH SIDE

East

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
East
Wilson

U-TURNS
East East Wilson Wilson

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

4:00 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 10

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 1 1 1 1 0 1 2 0 1 1 1 0 0 0 0

7:00 AM 3 0 11 9 6 20 3 32 0 74 107 12 277 0 0 0 0 0
7:15 AM 4 3 28 13 15 33 2 101 0 149 199 1 548 0 0 0 0 0
7:30 AM 10 4 49 7 13 31 7 143 12 101 191 8 576 0 0 0 0 0
7:45 AM 16 3 78 9 14 35 6 110 2 34 144 9 460 0 0 0 0 0
8:00 AM 18 6 72 5 8 18 11 69 4 28 137 11 387 0 0 0 0 0
8:15 AM 2 8 34 12 1 11 14 43 2 22 60 6 215 0 0 0 0 0
8:30 AM 1 1 21 9 4 8 7 20 1 9 47 3 131 0 0 0 0 0
8:45 AM 2 2 7 10 1 6 3 19 1 15 29 10 105 0 0 0 0 0

VOLUMES 56 27 300 74 62 162 53 537 22 432 914 60 2,699 0 0 0 0 0
APPROACH % 15% 7% 78% 25% 21% 54% 9% 88% 4% 31% 65% 4%
APP/DEPART 383 / 140 298 / 516 612 / 911 1,406 / 1,132 0
BEGIN PEAK HR
VOLUMES 48 16 227 34 50 117 26 423 18 312 671 29 1,971
APPROACH % 16% 5% 78% 17% 25% 58% 6% 91% 4% 31% 66% 3%
PEAK HR FACTOR 0.750 0.824 0.721 0.725 0.855
APP/DEPART 291 / 71 201 / 380 467 / 684 1,012 / 836 0

4:00 PM 2 5 16 13 0 3 17 84 2 21 38 8 209 0 0 0 1 1
4:15 PM 0 2 29 9 0 11 18 69 3 8 28 8 185 0 0 0 0 0
4:30 PM 2 0 26 12 1 5 14 56 0 12 32 7 167 0 0 0 0 0
4:45 PM 1 2 18 5 1 6 15 56 0 10 30 11 155 0 0 0 0 0
5:00 PM 1 1 32 7 2 6 17 59 1 17 25 6 174 0 0 0 0 0
5:15 PM 0 2 13 13 3 4 8 63 3 12 28 9 158 0 0 0 0 0
5:30 PM 1 5 21 6 3 5 12 56 2 21 31 11 174 0 0 0 0 0
5:45 PM 1 1 20 4 2 6 15 44 5 15 29 9 151 0 0 0 0 0

VOLUMES 8 18 175 69 12 46 116 487 16 116 241 69 1,373 0 0 0 1 1
APPROACH % 4% 9% 87% 54% 9% 36% 19% 79% 3% 27% 57% 16%
APP/DEPART 201 / 203 127 / 143 619 / 732 426 / 295 0
BEGIN PEAK HR
VOLUMES 5 9 89 39 2 25 64 265 5 51 128 34 716
APPROACH % 5% 9% 86% 59% 3% 38% 19% 79% 1% 24% 60% 16%
PEAK HR FACTOR 0.831 0.825 0.811 0.795 0.856
APP/DEPART 103 / 107 66 / 57 334 / 394 213 / 158 0

Wardman Bullock

NORTH SIDE

Wilson WEST SIDE EAST SIDE Wilson

SOUTH SIDE

Wardman Bullock

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

4:00 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Wardman Bullock Wardman Bullock Wilson Wilson

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Wardman Bullock
Wilson

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 11

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 1 1 2 1 1 1 2 0 1 1 1 0 0 0 0

7:00 AM 34 25 7 102 86 94 9 64 33 33 85 27 599 0 0 0 0 0
7:15 AM 94 18 17 70 65 175 47 85 36 28 115 28 778 0 0 0 0 0
7:30 AM 66 26 8 102 76 124 64 122 53 27 117 36 821 0 0 0 1 1
7:45 AM 53 47 14 80 65 49 59 131 57 27 89 49 720 0 0 0 0 0
8:00 AM 46 38 22 91 60 43 62 111 46 17 89 37 662 0 0 0 0 0
8:15 AM 31 25 22 83 59 31 15 88 31 6 46 25 462 0 0 0 0 0
8:30 AM 22 27 10 57 33 14 10 65 27 20 45 38 368 0 0 0 1 1
8:45 AM 10 26 12 67 38 15 7 47 19 13 33 22 309 0 0 0 0 0

VOLUMES 356 232 112 652 482 545 273 713 302 171 619 262 4,719 0 0 0 2 2
APPROACH % 51% 33% 16% 39% 29% 32% 21% 55% 23% 16% 59% 25%
APP/DEPART 700 / 767 1,679 / 953 1,288 / 1,479 1,052 / 1,520 0
BEGIN PEAK HR
VOLUMES 259 129 61 343 266 391 232 449 192 99 410 150 2,981
APPROACH % 58% 29% 14% 34% 27% 39% 27% 51% 22% 15% 62% 23%
PEAK HR FACTOR 0.870 0.806 0.884 0.915 0.908
APP/DEPART 449 / 511 1,000 / 556 873 / 854 659 / 1,060 0

4:00 PM 33 61 36 49 39 15 34 63 23 21 58 65 497 0 0 0 3 3
4:15 PM 34 69 30 56 50 12 23 59 21 18 49 62 483 0 0 0 1 1
4:30 PM 40 58 35 63 43 18 35 65 23 17 52 59 508 0 0 0 0 0
4:45 PM 28 83 45 67 42 14 24 54 16 14 48 55 490 1 0 0 1 2
5:00 PM 28 70 33 50 35 6 31 64 15 20 49 83 484 0 0 0 2 2
5:15 PM 46 78 30 56 49 12 21 63 20 20 39 58 492 0 0 0 0 0
5:30 PM 41 74 23 66 51 13 27 68 17 17 59 71 527 0 0 0 0 0
5:45 PM 29 64 26 62 42 15 22 40 18 10 50 77 455 0 0 0 1 1

VOLUMES 279 557 258 469 351 105 217 476 153 137 404 530 3,936 1 0 0 8 9
APPROACH % 26% 51% 24% 51% 38% 11% 26% 56% 18% 13% 38% 49%
APP/DEPART 1,094 / 1,304 925 / 634 846 / 1,211 1,071 / 787 0
BEGIN PEAK HR
VOLUMES 143 305 131 239 177 45 103 249 68 71 195 267 1,993
APPROACH % 25% 53% 23% 52% 38% 10% 25% 59% 16% 13% 37% 50%
PEAK HR FACTOR 0.928 0.887 0.938 0.877 0.945
APP/DEPART 579 / 675 461 / 314 420 / 622 533 / 382 0

Cherry

NORTH SIDE

Wilson WEST SIDE EAST SIDE Wilson

SOUTH SIDE

Cherry

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Cherry
Wilson

U-TURNS
Cherry Cherry Wilson Wilson

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 12

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: X X X 1 X 1 1 2 X X 2 0 0 0 0 0

7:00 AM 0 0 0 41 0 63 119 57 0 0 98 151 529 0 0 0 0 0
7:15 AM 0 0 0 55 0 69 97 96 0 0 127 176 620 0 0 0 0 0
7:30 AM 0 0 0 36 0 32 113 103 0 0 111 149 544 0 0 0 0 0
7:45 AM 0 0 0 46 0 49 87 136 0 0 135 98 551 0 0 0 0 0
8:00 AM 0 0 0 28 0 23 78 159 0 0 93 88 469 0 0 0 0 0
8:15 AM 0 0 0 25 0 16 53 118 0 0 65 88 365 0 0 0 0 0
8:30 AM 0 0 0 28 0 21 62 66 0 0 72 89 338 0 0 0 0 0
8:45 AM 0 0 0 39 0 15 63 65 0 0 52 81 315 0 0 0 0 0

VOLUMES 0 0 0 298 0 288 672 800 0 0 753 920 3,731 0 0 0 0 0
APPROACH % 0% 0% 0% 51% 0% 49% 46% 54% 0% 0% 45% 55%
APP/DEPART 0 / 1,592 586 / 0 1,472 / 1,098 1,673 / 1,041 0
BEGIN PEAK HR
VOLUMES 0 0 0 178 0 213 416 392 0 0 471 574 2,244
APPROACH % 0% 0% 0% 46% 0% 54% 51% 49% 0% 0% 45% 55%
PEAK HR FACTOR 0.000 0.788 0.906 0.862 0.905
APP/DEPART 0 / 990 391 / 0 808 / 570 1,045 / 684 0

4:00 PM 0 0 0 33 0 22 27 113 0 0 111 91 397 0 0 0 0 0
4:15 PM 0 0 0 40 0 11 27 124 0 0 125 82 409 0 0 0 0 0
4:30 PM 0 0 0 44 0 13 45 110 0 0 112 69 393 0 0 0 0 0
4:45 PM 0 0 0 45 0 15 37 114 0 0 104 106 421 0 0 0 0 0
5:00 PM 0 0 0 40 0 14 29 131 0 0 136 103 453 0 0 0 0 0
5:15 PM 0 0 0 33 0 22 36 114 0 0 99 66 370 0 0 0 0 0
5:30 PM 0 0 0 58 0 13 36 121 0 0 130 73 431 0 0 0 0 0
5:45 PM 0 0 0 35 0 9 29 96 0 0 127 80 376 0 0 0 0 0

VOLUMES 0 0 0 328 0 119 266 923 0 0 944 670 3,250 0 0 0 0 0
APPROACH % 0% 0% 0% 73% 0% 27% 22% 78% 0% 0% 58% 42%
APP/DEPART 0 / 936 447 / 0 1,189 / 1,251 1,614 / 1,063 0
BEGIN PEAK HR
VOLUMES 0 0 0 169 0 53 138 479 0 0 477 360 1,676
APPROACH % 0% 0% 0% 76% 0% 24% 22% 78% 0% 0% 57% 43%
PEAK HR FACTOR 0.000 0.925 0.964 0.876 0.925
APP/DEPART 0 / 498 222 / 0 617 / 648 837 / 530 0

I-15 Ramp

NORTH SIDE

Beech WEST SIDE EAST SIDE Beech

SOUTH SIDE

I-15 Ramp

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:00 AM

PM

4:15 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
I-15 Ramp I-15 Ramp Beech Beech

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
I-15 Ramp
Beech

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 13

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: X X X 1 X 1 1 2 X X 2 1 0 0 0 0

7:00 AM 0 0 0 62 0 32 12 85 0 0 218 20 429 0 0 0 0 0
7:15 AM 0 0 0 55 0 26 20 128 0 0 278 26 533 0 0 0 0 0
7:30 AM 0 0 0 58 0 28 23 113 0 0 236 24 482 0 0 0 0 0
7:45 AM 0 0 0 56 0 30 21 160 0 0 204 32 503 0 0 0 0 0
8:00 AM 0 0 0 84 0 34 28 159 0 0 148 43 496 0 0 0 0 0
8:15 AM 0 0 0 76 0 34 21 121 0 0 122 39 413 0 0 0 0 0
8:30 AM 0 0 0 59 0 27 6 85 0 0 137 30 344 0 0 0 0 0
8:45 AM 0 0 0 57 0 18 15 89 0 0 116 38 333 0 0 0 0 0

VOLUMES 0 0 0 507 0 229 146 940 0 0 1,459 252 3,533 0 0 0 0 0
APPROACH % 0% 0% 0% 69% 0% 31% 13% 87% 0% 0% 85% 15%
APP/DEPART 0 / 398 736 / 0 1,086 / 1,447 1,711 / 1,688 0
BEGIN PEAK HR
VOLUMES 0 0 0 253 0 118 92 560 0 0 866 125 2,014
APPROACH % 0% 0% 0% 68% 0% 32% 14% 86% 0% 0% 87% 13%
PEAK HR FACTOR 0.000 0.786 0.872 0.815 0.945
APP/DEPART 0 / 217 371 / 0 652 / 813 991 / 984 0

4:00 PM 0 0 0 130 0 41 38 108 0 0 163 87 567 0 0 0 0 0
4:15 PM 0 0 0 127 0 45 39 123 0 0 165 70 569 0 0 0 0 0
4:30 PM 0 0 0 152 0 48 30 121 0 0 136 83 570 0 0 0 0 0
4:45 PM 0 0 0 144 0 24 48 106 0 0 188 82 592 0 0 0 0 0
5:00 PM 0 0 0 140 0 60 32 136 0 0 180 104 652 0 0 0 0 0
5:15 PM 0 0 0 138 0 29 36 106 0 3 136 79 527 0 0 0 3 3
5:30 PM 0 0 0 141 0 46 37 141 0 0 160 88 613 0 0 0 0 0
5:45 PM 0 0 0 138 0 60 22 107 0 0 149 93 569 0 0 0 0 0

VOLUMES 0 0 0 1,110 0 353 282 948 0 3 1,277 686 4,659 0 0 0 3 3
APPROACH % 0% 0% 0% 76% 0% 24% 23% 77% 0% 0% 65% 35%
APP/DEPART 0 / 968 1,463 / 0 1,230 / 2,061 1,966 / 1,630 0
BEGIN PEAK HR
VOLUMES 0 0 0 563 0 159 153 489 0 3 664 353 2,384
APPROACH % 0% 0% 0% 78% 0% 22% 24% 76% 0% 0% 65% 35%
PEAK HR FACTOR 0.000 0.903 0.902 0.898 0.914
APP/DEPART 0 / 506 722 / 0 642 / 1,055 1,020 / 823 0

I-15 Ramps

NORTH SIDE

Beech WEST SIDE EAST SIDE Beech

SOUTH SIDE

I-15 Ramps

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
I-15 Ramps I-15 Ramps Beech Beech

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
I-15 Ramps
Beech

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 14

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 2 0 1 3 X X X X 0 X 0 0 0 0 0

7:00 AM 0 50 31 8 37 0 0 0 0 35 0 0 161 19 0 0 0 19
7:15 AM 0 93 42 12 45 0 0 0 0 26 0 6 224 27 0 0 0 27
7:30 AM 0 100 77 35 49 0 0 0 0 34 0 7 302 90 0 0 0 90
7:45 AM 0 191 120 62 46 0 0 0 0 44 0 23 486 115 0 0 0 115
8:00 AM 0 128 47 25 34 0 0 0 0 46 0 18 298 98 0 0 0 98
8:15 AM 0 82 17 4 35 0 0 0 0 8 0 2 148 13 0 0 0 13
8:30 AM 0 66 14 3 34 0 0 0 0 4 0 2 123 7 0 0 0 7
8:45 AM 0 68 19 11 31 0 0 0 0 13 0 2 144 9 0 0 0 9

VOLUMES 0 778 367 160 311 0 0 0 0 210 0 60 2,264 378 0 0 0 378
APPROACH % 0% 51% 24% 34% 66% 0% 0% 0% 0% 78% 0% 22%
APP/DEPART 1,523 / 838 471 / 899 0 / 527 270 / 0 0
BEGIN PEAK HR
VOLUMES 0 512 286 134 174 0 0 0 0 150 0 54 1,640
APPROACH % 0% 45% 25% 44% 56% 0% 0% 0% 0% 74% 0% 26%
PEAK HR FACTOR 0.662 0.713 0.000 0.761 0.682
APP/DEPART 1,128 / 566 308 / 654 0 / 420 204 / 0 0

4:00 PM 0 65 5 3 80 0 0 0 0 32 0 2 187 23 0 0 0 23
4:15 PM 0 65 4 2 65 0 0 0 0 24 0 6 166 14 0 0 0 14
4:30 PM 0 66 4 4 63 0 0 0 0 29 0 6 172 10 0 0 0 10
4:45 PM 0 84 12 2 97 0 0 0 0 22 0 0 217 9 0 0 0 9
5:00 PM 0 87 13 3 93 0 0 0 0 21 0 3 220 5 0 0 0 5
5:15 PM 0 101 13 6 82 0 0 0 0 29 0 2 233 15 0 0 0 15
5:30 PM 0 64 15 5 86 0 0 0 0 15 0 1 186 11 0 0 0 11
5:45 PM 0 86 13 0 70 0 0 0 0 18 0 4 191 0 0 0 0 0

VOLUMES 0 618 79 25 636 0 0 0 0 190 0 24 1,659 87 0 0 0 87
APPROACH % 0% 79% 10% 4% 96% 0% 0% 0% 0% 89% 0% 11%
APP/DEPART 784 / 642 661 / 913 0 / 104 214 / 0 0
BEGIN PEAK HR
VOLUMES 0 336 53 16 358 0 0 0 0 87 0 6 896
APPROACH % 0% 78% 12% 4% 96% 0% 0% 0% 0% 94% 0% 6%
PEAK HR FACTOR 0.831 0.944 0.000 0.750 0.903
APP/DEPART 429 / 342 374 / 485 0 / 69 93 / 0 0

Miliken

NORTH SIDE

Los Osos High School WEST SIDE EAST SIDE Los Osos High School

SOUTH SIDE

Miliken

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Miliken Miliken Los Osos High School Los Osos High School

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Miliken
Los Osos High School

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 15

EAST & WEST: CONTROL: STOP N
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 0 X 0 X X X X 1 0 1 1 X 0 0 0 0

7:00 AM 0 0 14 0 0 0 0 44 0 3 102 0 163 0 0 0 0 0
7:15 AM 0 0 13 0 0 0 0 53 1 5 108 0 180 0 0 0 0 0
7:30 AM 0 0 29 0 0 0 0 96 0 11 138 0 274 0 0 0 0 0
7:45 AM 4 0 32 0 0 0 0 111 0 14 176 0 337 0 0 0 0 0
8:00 AM 0 0 7 0 0 0 0 64 3 15 190 1 280 0 0 0 0 0
8:15 AM 0 0 10 0 0 0 0 42 0 8 149 0 209 0 0 0 0 0
8:30 AM 0 0 5 0 0 0 0 34 0 3 67 0 109 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

VOLUMES 4 0 110 0 0 0 0 444 4 59 930 1 1,552 0 0 0 0 0
APPROACH % 4% 0% 96% 0% 0% 0% 0% 99% 1% 6% 94% 0%
APP/DEPART 114 / 1 0 / 63 448 / 554 990 / 934 0
BEGIN PEAK HR
VOLUMES 4 0 78 0 0 0 0 313 3 48 653 1 1,100
APPROACH % 5% 0% 95% 0% 0% 0% 0% 99% 1% 7% 93% 0%
PEAK HR FACTOR 0.569 0.000 0.712 0.852 0.816
APP/DEPART 82 / 1 0 / 51 316 / 391 702 / 657 0

4:00 PM 1 0 6 0 0 0 0 91 2 4 50 0 154 0 0 0 0 0
4:15 PM 0 0 2 0 0 0 0 66 0 7 47 0 122 0 0 0 0 0
4:30 PM 0 0 9 0 0 0 0 72 1 4 52 0 138 0 0 0 0 0
4:45 PM 2 0 7 0 0 0 0 82 3 9 61 0 164 0 0 0 0 0
5:00 PM 0 0 8 0 0 0 0 92 2 8 67 0 177 0 0 0 0 0
5:15 PM 1 0 8 0 0 0 0 86 0 16 78 0 189 0 0 0 0 0
5:30 PM 0 0 13 0 0 0 0 82 0 11 66 0 172 0 0 0 0 0
5:45 PM 1 0 6 0 0 0 0 86 0 9 50 0 152 0 0 0 0 0

VOLUMES 5 0 59 0 0 0 0 657 8 68 471 0 1,268 0 0 0 0 0
APPROACH % 8% 0% 92% 0% 0% 0% 0% 99% 1% 13% 87% 0%
APP/DEPART 64 / 0 0 / 76 665 / 716 539 / 476 0
BEGIN PEAK HR
VOLUMES 3 0 36 0 0 0 0 342 5 44 272 0 702
APPROACH % 8% 0% 92% 0% 0% 0% 0% 99% 1% 14% 86% 0%
PEAK HR FACTOR 0.750 0.000 0.923 0.840 0.929
APP/DEPART 39 / 0 0 / 49 347 / 378 316 / 275 0

Cabernet

NORTH SIDE

Banyan WEST SIDE EAST SIDE Banyan

SOUTH SIDE

Cabernet

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Cabernet
Banyan

U-TURNS
Cabernet Cabernet Banyan Banyan

BICYCLE CROSSINGS

AM
PM

AM

7:30 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 16

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: X X X 0 X 0 1 1 X X 1 0 0 0 0 0

7:00 AM 0 0 0 8 0 11 1 61 0 0 93 0 174 0 0 0 0 0
7:15 AM 0 0 0 5 0 13 2 69 0 0 120 5 214 0 0 0 0 0
7:30 AM 0 0 0 10 0 10 5 118 0 0 156 5 304 0 0 0 0 0
7:45 AM 0 0 0 8 0 17 6 154 0 0 188 2 375 0 0 0 0 0
8:00 AM 0 0 0 8 0 15 8 72 0 0 239 6 348 0 0 0 0 0
8:15 AM 0 0 0 4 0 24 12 61 0 0 170 3 274 0 0 0 0 0
8:30 AM 0 0 0 7 0 15 9 72 0 0 75 3 181 0 0 0 0 0
8:45 AM 0 0 0 5 0 4 5 37 0 0 64 2 117 0 0 0 0 0

VOLUMES 0 0 0 55 0 109 48 644 0 0 1,105 26 1,987 0 0 0 0 0
APPROACH % 0% 0% 0% 34% 0% 66% 7% 93% 0% 0% 98% 2%
APP/DEPART 0 / 74 164 / 0 692 / 699 1,131 / 1,214 0
BEGIN PEAK HR
VOLUMES 0 0 0 30 0 66 31 405 0 0 753 16 1,301
APPROACH % 0% 0% 0% 31% 0% 69% 7% 93% 0% 0% 98% 2%
PEAK HR FACTOR 0.000 0.857 0.681 0.785 0.867
APP/DEPART 0 / 47 96 / 0 436 / 435 769 / 819 0

4:00 PM 0 0 0 3 0 7 7 100 0 0 69 11 197 0 0 0 0 0
4:15 PM 0 0 0 2 0 4 10 73 0 0 55 5 149 0 0 0 0 0
4:30 PM 0 0 0 5 0 5 4 84 0 0 54 8 160 0 0 0 0 0
4:45 PM 0 0 0 9 0 7 11 80 0 0 75 4 186 0 0 0 0 0
5:00 PM 0 0 0 7 0 1 7 96 0 0 64 6 181 0 0 0 0 0
5:15 PM 0 0 0 7 0 6 10 84 0 0 91 7 205 0 0 0 0 0
5:30 PM 0 0 0 6 0 8 5 96 0 0 68 10 193 0 0 0 0 0
5:45 PM 0 0 0 4 0 6 5 91 0 0 59 4 169 0 0 0 0 0

VOLUMES 0 0 0 43 0 44 59 704 0 0 535 55 1,440 0 0 0 0 0
APPROACH % 0% 0% 0% 49% 0% 51% 8% 92% 0% 0% 91% 9%
APP/DEPART 0 / 114 87 / 0 763 / 747 590 / 579 0
BEGIN PEAK HR
VOLUMES 0 0 0 29 0 22 33 356 0 0 298 27 765
APPROACH % 0% 0% 0% 57% 0% 43% 8% 92% 0% 0% 92% 8%
PEAK HR FACTOR 0.000 0.797 0.944 0.829 0.933
APP/DEPART 0 / 60 51 / 0 389 / 385 325 / 320 0

Fredericksburg

NORTH SIDE

Banyan WEST SIDE EAST SIDE Banyan

SOUTH SIDE

Fredericksburg

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:30 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Fredericksburg Fredericksburg Banyan Banyan

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Fredericksburg
Banyan

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 17

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 2 1 1 3 0 1 1 1 1 1 1 0 0 0 0

7:00 AM 42 74 21 22 46 18 25 18 26 15 39 31 377 1 0 0 0 1
7:15 AM 64 146 31 24 57 18 30 26 18 21 37 40 512 0 0 0 0 0
7:30 AM 71 197 39 32 83 49 62 35 39 51 51 37 746 0 3 0 0 3
7:45 AM 73 325 55 13 116 81 96 41 26 50 33 52 961 1 1 0 0 2
8:00 AM 76 132 27 22 98 72 33 27 27 52 78 38 682 0 2 0 0 2
8:15 AM 61 78 7 13 37 6 5 18 35 13 89 33 395 0 0 0 0 0
8:30 AM 26 48 4 13 31 5 7 16 48 10 48 39 295 0 1 0 0 1
8:45 AM 21 60 5 13 34 4 11 9 18 12 39 45 271 0 0 0 0 0

VOLUMES 434 1,060 189 152 502 253 269 190 237 224 414 315 4,239 2 7 0 0 9
APPROACH % 26% 63% 11% 17% 55% 28% 39% 27% 34% 24% 43% 33%
APP/DEPART 1,683 / 1,651 907 / 965 696 / 524 953 / 1,099 0
BEGIN PEAK HR
VOLUMES 284 800 152 91 354 220 221 129 110 174 199 167 2,901
APPROACH % 23% 65% 12% 14% 53% 33% 48% 28% 24% 32% 37% 31%
PEAK HR FACTOR 0.682 0.792 0.706 0.804 0.755
APP/DEPART 1,236 / 1,194 665 / 639 460 / 366 540 / 702 0

4:00 PM 34 65 15 44 71 14 12 58 34 19 32 32 430 0 0 0 0 0
4:15 PM 26 50 16 32 62 6 6 48 20 18 28 23 335 0 0 0 0 0
4:30 PM 36 54 10 24 73 9 6 52 24 8 23 28 347 1 0 1 0 2
4:45 PM 35 62 19 30 85 5 10 47 30 10 36 47 416 0 0 0 0 0
5:00 PM 45 83 16 55 65 6 4 65 26 6 28 35 434 1 0 0 0 1
5:15 PM 44 104 27 31 84 9 18 48 22 3 42 38 470 0 1 0 0 1
5:30 PM 29 56 19 24 74 9 11 69 30 9 36 24 390 0 0 0 0 0
5:45 PM 30 62 19 34 46 7 8 68 13 14 26 32 359 0 0 0 0 0

VOLUMES 279 536 141 274 560 65 75 455 199 87 251 259 3,181 2 1 1 0 4
APPROACH % 29% 56% 15% 30% 62% 7% 10% 62% 27% 15% 42% 43%
APP/DEPART 956 / 870 899 / 848 729 / 869 597 / 594 0
BEGIN PEAK HR
VOLUMES 153 305 81 140 308 29 43 229 108 28 142 144 1,710
APPROACH % 28% 57% 15% 29% 65% 6% 11% 60% 28% 9% 45% 46%
PEAK HR FACTOR 0.770 0.946 0.864 0.844 0.910
APP/DEPART 539 / 493 477 / 445 380 / 449 314 / 323 0

Milliken

NORTH SIDE

Banyan WEST SIDE EAST SIDE Banyan

SOUTH SIDE

Milliken

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Milliken Milliken Banyan Banyan

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Milliken
Banyan

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 18

EAST & WEST: CONTROL: STOP ALL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 X 1 X X X X 1 0 0 1 X 0 0 0 0

7:00 AM 30 0 29 0 0 0 0 47 5 45 93 0 249 0 0 0 0 0
7:15 AM 55 0 68 0 0 0 0 75 16 32 107 0 353 0 0 0 0 0
7:30 AM 75 0 77 0 0 0 0 93 13 15 131 0 404 0 0 0 0 0
7:45 AM 63 0 37 0 0 0 0 95 23 29 124 0 371 0 0 0 0 0
8:00 AM 16 0 22 0 0 0 0 37 20 57 126 0 278 0 0 0 0 0
8:15 AM 19 0 20 0 0 0 0 31 16 38 109 0 233 0 0 0 0 0
8:30 AM 21 0 9 0 0 0 0 28 15 29 76 0 178 0 0 0 0 0
8:45 AM 22 0 15 0 0 0 0 18 10 24 70 0 159 0 0 0 0 0

VOLUMES 301 0 277 0 0 0 0 424 118 269 836 0 2,225 0 0 0 0 0
APPROACH % 52% 0% 48% 0% 0% 0% 0% 78% 22% 24% 76% 0%
APP/DEPART 578 / 0 0 / 387 542 / 701 1,105 / 1,137 0
BEGIN PEAK HR
VOLUMES 209 0 204 0 0 0 0 300 72 133 488 0 1,406
APPROACH % 51% 0% 49% 0% 0% 0% 0% 81% 19% 21% 79% 0%
PEAK HR FACTOR 0.679 0.000 0.788 0.848 0.870
APP/DEPART 413 / 0 0 / 205 372 / 504 621 / 697 0

4:00 PM 14 0 39 0 0 0 0 105 16 25 74 0 273 0 0 0 0 0
4:15 PM 18 0 46 0 0 0 0 90 16 25 43 0 238 0 0 0 0 0
4:30 PM 12 0 47 0 0 0 0 78 12 28 51 0 228 0 0 0 0 0
4:45 PM 29 0 53 0 0 0 0 71 24 21 71 0 269 0 0 0 0 0
5:00 PM 20 0 60 0 0 0 0 113 27 18 51 0 289 0 0 0 0 0
5:15 PM 19 0 56 0 0 0 0 89 16 28 60 0 268 0 0 0 0 0
5:30 PM 15 0 74 0 0 0 0 95 10 11 47 0 252 0 0 0 0 0
5:45 PM 17 0 73 0 0 0 0 97 23 21 55 0 286 0 0 0 0 0

VOLUMES 144 0 448 0 0 0 0 738 144 177 452 0 2,103 0 0 0 0 0
APPROACH % 24% 0% 76% 0% 0% 0% 0% 84% 16% 28% 72% 0%
APP/DEPART 592 / 0 0 / 321 882 / 1,186 629 / 596 0
BEGIN PEAK HR
VOLUMES 71 0 263 0 0 0 0 394 76 78 213 0 1,095
APPROACH % 21% 0% 79% 0% 0% 0% 0% 84% 16% 27% 73% 0%
PEAK HR FACTOR 0.928 0.000 0.839 0.827 0.947
APP/DEPART 334 / 0 0 / 154 470 / 657 291 / 284 0

Rochester

NORTH SIDE

Banyan WEST SIDE EAST SIDE Banyan

SOUTH SIDE

Rochester

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

5:00 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Rochester Rochester Banyan Banyan

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Rochester
Banyan

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 19

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 2 1 1 2 1 1 1 1 1 1 1 0 0 0 0

7:00 AM 16 59 34 5 116 46 49 19 7 65 65 7 488 0 1 0 0 1
7:15 AM 16 132 52 4 193 82 87 30 12 86 62 6 762 0 0 0 0 0
7:30 AM 26 190 57 17 267 79 105 36 16 96 47 10 946 0 1 0 0 1
7:45 AM 10 83 46 21 289 69 71 52 25 98 45 30 839 0 0 0 0 0
8:00 AM 33 56 40 14 146 64 28 31 23 120 93 59 707 0 0 0 0 0
8:15 AM 23 58 28 4 89 30 18 32 8 69 91 13 463 1 0 0 0 1
8:30 AM 15 49 24 2 93 27 8 25 11 43 52 4 353 0 0 0 0 0
8:45 AM 18 33 24 2 68 33 7 23 3 31 44 1 287 0 0 0 0 0

VOLUMES 157 660 305 69 1,261 430 373 248 105 608 499 130 4,845 1 2 0 0 3
APPROACH % 14% 59% 27% 4% 72% 24% 51% 34% 14% 49% 40% 11%
APP/DEPART 1,122 / 1,165 1,760 / 1,975 726 / 620 1,237 / 1,085 0
BEGIN PEAK HR
VOLUMES 85 461 195 56 895 294 291 149 76 400 247 105 3,254
APPROACH % 11% 62% 26% 4% 72% 24% 56% 29% 15% 53% 33% 14%
PEAK HR FACTOR 0.679 0.821 0.822 0.691 0.860
APP/DEPART 741 / 858 1,245 / 1,371 516 / 399 752 / 626 0

4:00 PM 15 73 25 1 80 36 48 54 27 45 40 7 451 2 0 0 0 2
4:15 PM 15 75 33 0 60 23 44 55 17 40 31 12 405 0 0 0 0 0
4:30 PM 7 63 37 3 79 30 45 57 20 48 47 4 440 0 0 0 0 0
4:45 PM 20 67 41 1 73 31 39 65 11 36 33 7 424 1 0 0 0 1
5:00 PM 16 74 37 5 65 28 56 80 23 23 37 4 448 0 0 0 0 0
5:15 PM 11 95 46 5 59 28 55 77 14 30 31 4 455 0 0 0 0 0
5:30 PM 21 85 38 6 64 15 55 82 25 38 30 9 468 0 0 0 0 0
5:45 PM 13 82 44 3 72 19 54 89 20 40 42 8 486 0 0 0 0 0

VOLUMES 118 614 301 24 552 210 396 559 157 300 291 55 3,577 3 0 0 0 3
APPROACH % 11% 59% 29% 3% 70% 27% 36% 50% 14% 46% 45% 9%
APP/DEPART 1,033 / 1,065 786 / 1,012 1,112 / 884 646 / 616 0
BEGIN PEAK HR
VOLUMES 61 336 165 19 260 90 220 328 82 131 140 25 1,857
APPROACH % 11% 60% 29% 5% 70% 24% 35% 52% 13% 44% 47% 8%
PEAK HR FACTOR 0.924 0.941 0.966 0.822 0.955
APP/DEPART 562 / 581 369 / 473 630 / 512 296 / 291 0

Day Creek

NORTH SIDE

Banyan WEST SIDE EAST SIDE Banyan

SOUTH SIDE

Day Creek

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

5:00 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Day Creek Day Creek Banyan Banyan

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Day Creek
Banyan

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 20

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 2 3 X X 3 0 X X X 1.3 0.3 1.3 0 0 0 0

7:00 AM 116 84 0 0 100 56 0 0 0 60 0 55 471 0 0 0 0 0
7:15 AM 134 146 0 0 118 37 0 0 0 73 0 124 632 0 0 0 0 0
7:30 AM 117 235 0 0 208 59 0 0 0 75 2 111 807 0 0 0 0 0
7:45 AM 104 294 0 0 213 61 0 0 0 95 4 157 928 0 0 0 0 0
8:00 AM 78 151 0 0 270 64 0 0 0 84 0 96 743 1 0 0 0 1
8:15 AM 138 85 0 0 153 46 0 0 0 57 1 70 550 0 0 0 0 0
8:30 AM 120 60 0 0 120 39 0 0 0 68 3 48 458 0 0 0 0 0
8:45 AM 86 67 0 0 77 30 0 0 0 62 1 34 357 0 0 0 0 0

VOLUMES 893 1,122 0 0 1,259 392 0 0 0 574 11 695 4,946 1 0 0 0 1
APPROACH % 44% 56% 0% 0% 76% 24% 0% 0% 0% 45% 1% 54%
APP/DEPART 2,015 / 1,817 1,651 / 1,834 0 / 0 1,280 / 1,295 0
BEGIN PEAK HR
VOLUMES 433 826 0 0 809 221 0 0 0 327 6 488 3,110
APPROACH % 34% 66% 0% 0% 79% 21% 0% 0% 0% 40% 1% 59%
PEAK HR FACTOR 0.791 0.771 0.000 0.802 0.838
APP/DEPART 1,259 / 1,314 1,030 / 1,137 0 / 0 821 / 659 0

4:00 PM 108 102 0 0 122 37 0 0 0 77 0 45 491 0 0 0 0 0
4:15 PM 150 131 0 0 120 40 0 0 0 92 0 57 590 1 0 0 0 1
4:30 PM 121 119 0 0 106 28 0 0 0 101 1 49 525 0 0 0 0 0
4:45 PM 143 117 0 0 126 34 0 0 0 83 1 54 558 0 0 0 0 0
5:00 PM 131 138 0 0 116 20 0 0 0 107 0 64 576 0 0 0 0 0
5:15 PM 151 174 0 0 102 33 0 0 0 106 0 76 642 0 0 0 0 0
5:30 PM 122 118 0 0 121 31 0 0 0 87 0 55 534 0 0 0 0 0
5:45 PM 137 133 0 0 96 31 0 0 0 76 0 52 525 0 0 0 0 0

VOLUMES 1,063 1,032 0 0 909 254 0 0 0 729 2 452 4,441 1 0 0 0 1
APPROACH % 51% 49% 0% 0% 78% 22% 0% 0% 0% 62% 0% 38%
APP/DEPART 2,095 / 1,484 1,163 / 1,639 0 / 0 1,183 / 1,318 0
BEGIN PEAK HR
VOLUMES 547 547 0 0 465 118 0 0 0 383 1 249 2,310
APPROACH % 50% 50% 0% 0% 80% 20% 0% 0% 0% 61% 0% 39%
PEAK HR FACTOR 0.842 0.911 0.000 0.870 0.900
APP/DEPART 1,094 / 796 583 / 848 0 / 0 633 / 666 0

Milliken

NORTH SIDE

I-210 WB Ramp WEST SIDE EAST SIDE I-210 WB Ramp

SOUTH SIDE

Milliken

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Milliken
I-210 WB Ramp

U-TURNS
Milliken Milliken I-210 WB Ramp I-210 WB Ramp

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 21

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 2 3 X X 3 1 X X X 1.3 0.3 1.3 0 0 0 0

7:00 AM 103 83 0 0 108 105 0 0 0 136 1 33 569 0 0 0 0 0
7:15 AM 142 176 0 0 175 139 0 0 0 166 1 60 859 0 0 0 0 0
7:30 AM 91 202 0 0 287 152 0 0 0 102 0 63 897 0 0 0 0 0
7:45 AM 93 109 0 0 363 83 0 0 0 123 0 33 804 0 0 0 0 0
8:00 AM 81 94 0 0 304 108 0 0 0 120 0 47 754 0 0 0 0 0
8:15 AM 74 83 0 1 161 85 0 0 0 103 1 34 542 0 1 0 0 1
8:30 AM 84 69 0 0 122 58 0 0 0 88 2 36 459 0 0 0 0 0
8:45 AM 80 53 0 0 59 77 0 0 0 103 1 38 411 0 0 0 0 0

VOLUMES 748 869 0 1 1,579 807 0 0 0 941 6 344 5,295 0 1 0 0 1
APPROACH % 46% 54% 0% 0% 66% 34% 0% 0% 0% 73% 0% 27%
APP/DEPART 1,617 / 1,214 2,387 / 2,520 0 / 0 1,291 / 1,561 0
BEGIN PEAK HR
VOLUMES 407 581 0 0 1,129 482 0 0 0 511 1 203 3,314
APPROACH % 41% 59% 0% 0% 70% 30% 0% 0% 0% 71% 0% 28%
PEAK HR FACTOR 0.777 0.903 0.000 0.787 0.924
APP/DEPART 988 / 784 1,611 / 1,640 0 / 0 715 / 890 0

4:00 PM 95 102 0 0 107 62 0 0 0 92 0 40 498 0 0 0 0 0
4:15 PM 88 108 0 0 106 49 0 0 0 61 0 51 463 0 0 0 0 0
4:30 PM 85 99 0 0 84 59 0 0 0 78 2 46 453 0 0 0 0 0
4:45 PM 90 104 0 0 85 66 0 0 0 88 1 47 481 0 0 0 0 0
5:00 PM 110 137 0 0 90 48 0 0 0 95 1 56 537 0 0 0 0 0
5:15 PM 104 144 0 0 80 50 0 0 0 94 0 50 522 0 0 0 0 0
5:30 PM 110 129 0 0 81 62 0 0 0 109 1 45 537 0 0 0 0 0
5:45 PM 106 126 0 0 84 70 0 0 0 102 0 58 546 0 0 0 0 0

VOLUMES 788 949 0 0 717 466 0 0 0 719 5 393 4,037 0 0 0 0 0
APPROACH % 45% 55% 0% 0% 61% 39% 0% 0% 0% 64% 0% 35%
APP/DEPART 1,737 / 1,342 1,183 / 1,436 0 / 0 1,117 / 1,259 0
BEGIN PEAK HR
VOLUMES 430 536 0 0 335 230 0 0 0 400 2 209 2,142
APPROACH % 45% 55% 0% 0% 59% 41% 0% 0% 0% 65% 0% 34%
PEAK HR FACTOR 0.974 0.917 0.000 0.955 0.981
APP/DEPART 966 / 745 565 / 735 0 / 0 611 / 662 0

Day

NORTH SIDE

I-210 WB Ramp WEST SIDE EAST SIDE I-210 WB Ramp

SOUTH SIDE

Day

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

5:00 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Day Day I-210 WB Ramp I-210 WB Ramp

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Day
I-210 WB Ramp

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 22

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: X 3 0 2 3 X 1.3 0.3 1.3 X X X 0 0 0 0

7:00 AM 0 163 114 63 94 0 39 0 122 0 0 0 595 0 0 0 0 0
7:15 AM 0 230 101 46 142 0 51 3 138 0 0 0 711 0 0 0 0 0
7:30 AM 0 270 107 87 194 0 83 0 118 0 0 0 859 0 1 0 0 1
7:45 AM 0 288 76 83 223 0 113 1 116 0 0 0 900 0 0 0 0 0
8:00 AM 0 187 84 82 270 0 41 1 148 0 0 0 813 0 1 0 0 1
8:15 AM 0 204 82 51 158 0 21 1 144 0 0 0 661 0 0 0 0 0
8:30 AM 0 156 73 58 129 0 25 2 106 0 0 0 549 0 2 0 0 2
8:45 AM 0 132 58 20 118 0 24 1 100 0 0 0 453 0 0 0 0 0

VOLUMES 0 1,630 695 490 1,328 0 397 9 992 0 0 0 5,541 0 4 0 0 4
APPROACH % 0% 70% 30% 27% 73% 0% 28% 1% 71% 0% 0% 0%
APP/DEPART 2,325 / 2,031 1,818 / 2,320 1,398 / 1,190 0 / 0 0
BEGIN PEAK HR
VOLUMES 0 975 368 298 829 0 288 5 520 0 0 0 3,283
APPROACH % 0% 73% 27% 26% 74% 0% 35% 1% 64% 0% 0% 0%
PEAK HR FACTOR 0.891 0.800 0.884 0.000 0.912
APP/DEPART 1,343 / 1,265 1,127 / 1,349 813 / 669 0 / 0 0

4:00 PM 0 174 108 53 141 0 37 1 122 0 0 0 636 0 0 0 0 0
4:15 PM 0 240 78 25 184 0 44 3 128 0 0 0 702 0 0 0 0 0
4:30 PM 0 195 69 44 163 0 45 2 85 0 0 0 603 0 0 0 0 0
4:45 PM 0 220 96 47 160 0 43 0 139 0 0 0 705 0 0 0 0 0
5:00 PM 0 225 118 43 179 0 45 1 117 0 0 0 728 0 0 0 0 0
5:15 PM 0 273 136 53 152 0 52 3 106 0 0 0 775 0 0 0 0 0
5:30 PM 0 211 123 42 164 0 31 0 114 0 0 0 685 0 0 0 0 0
5:45 PM 0 233 80 23 148 0 41 1 129 0 0 0 655 0 0 0 0 0

VOLUMES 0 1,771 808 330 1,291 0 338 11 940 0 0 0 5,489 0 0 0 0 0
APPROACH % 0% 69% 31% 20% 80% 0% 26% 1% 73% 0% 0% 0%
APP/DEPART 2,579 / 2,109 1,621 / 2,231 1,289 / 1,149 0 / 0 0
BEGIN PEAK HR
VOLUMES 0 929 473 185 655 0 171 4 476 0 0 0 2,893
APPROACH % 0% 66% 34% 22% 78% 0% 26% 1% 73% 0% 0% 0%
PEAK HR FACTOR 0.857 0.946 0.894 0.000 0.933
APP/DEPART 1,402 / 1,100 840 / 1,131 651 / 662 0 / 0 0

Milliken

NORTH SIDE

I-210 EB Ramp WEST SIDE EAST SIDE I-210 EB Ramp

SOUTH SIDE

Milliken

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Milliken
I-210 EB Ramp

U-TURNS
Milliken Milliken I-210 EB Ramp I-210 EB Ramp

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 23

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: X 2.5 1.5 2 3 X 1.3 0,3 1.3 X X X 0 0 0 0

7:00 AM 0 129 129 58 182 0 57 1 75 0 0 0 631 0 0 0 0 0
7:15 AM 0 224 145 76 263 0 96 1 107 0 0 0 912 0 1 0 0 1
7:30 AM 0 206 156 107 282 0 89 0 99 0 0 0 939 0 0 0 0 0
7:45 AM 0 147 107 89 395 0 55 0 89 0 0 0 882 0 0 0 0 0
8:00 AM 0 140 124 110 313 0 37 0 100 0 0 0 824 0 0 0 0 0
8:15 AM 0 117 110 67 196 0 41 0 100 0 0 0 631 0 0 0 0 0
8:30 AM 0 121 71 55 151 0 34 0 87 0 0 0 519 0 0 0 0 0
8:45 AM 0 101 68 37 121 0 32 0 74 0 0 0 433 0 0 0 0 0

VOLUMES 0 1,185 910 599 1,903 0 441 2 731 0 0 0 5,771 0 1 0 0 1
APPROACH % 0% 57% 43% 24% 76% 0% 38% 0% 62% 0% 0% 0%
APP/DEPART 2,095 / 1,627 2,502 / 2,634 1,174 / 1,510 0 / 0 0
BEGIN PEAK HR
VOLUMES 0 717 532 382 1,253 0 277 1 395 0 0 0 3,557
APPROACH % 0% 57% 43% 23% 77% 0% 41% 0% 59% 0% 0% 0%
PEAK HR FACTOR 0.846 0.845 0.825 0.000 0.947
APP/DEPART 1,249 / 995 1,635 / 1,648 673 / 914 0 / 0 0

4:00 PM 0 155 113 37 162 0 46 1 139 0 0 0 653 0 0 0 0 0
4:15 PM 0 144 91 54 110 0 53 1 109 0 0 0 562 0 0 0 0 0
4:30 PM 0 134 128 38 123 0 51 0 125 0 0 0 599 0 0 0 0 0
4:45 PM 0 149 123 23 146 0 45 0 116 0 0 0 602 0 1 0 0 1
5:00 PM 0 186 118 28 155 0 61 0 111 0 0 0 659 0 1 0 0 1
5:15 PM 0 184 130 27 146 0 68 0 107 0 0 0 662 0 0 0 0 0
5:30 PM 0 185 130 32 158 0 58 1 100 0 0 0 664 0 0 0 0 0
5:45 PM 0 178 111 35 149 0 55 1 106 0 0 0 635 0 0 0 0 0

VOLUMES 0 1,315 944 274 1,149 0 437 4 913 0 0 0 5,036 0 2 0 0 2
APPROACH % 0% 58% 42% 19% 81% 0% 32% 0% 67% 0% 0% 0%
APP/DEPART 2,259 / 1,754 1,423 / 2,062 1,354 / 1,220 0 / 0 0
BEGIN PEAK HR
VOLUMES 0 733 489 122 608 0 242 2 424 0 0 0 2,620
APPROACH % 0% 60% 40% 17% 83% 0% 36% 0% 63% 0% 0% 0%
PEAK HR FACTOR 0.970 0.961 0.954 0.000 0.986
APP/DEPART 1,222 / 976 730 / 1,032 668 / 612 0 / 0 0

Day Creek

NORTH SIDE

I-210 EB Ramp WEST SIDE EAST SIDE I-210 EB Ramp

SOUTH SIDE

Day Creek

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Day Creek
I-210 EB Ramp

U-TURNS
Day Creek Day Creek I-210 EB Ramp I-210 EB Ramp

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

5:00 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 24

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 2 X X 2 0 1 X 1 X X X 0 0 0 0

7:00 AM 46 130 0 0 149 42 41 0 43 0 0 0 451 8 0 0 0 8
7:15 AM 47 227 0 0 179 41 78 0 56 0 0 0 628 10 0 0 0 10
7:30 AM 47 110 0 0 91 27 59 0 35 0 0 0 369 4 0 0 0 4
7:45 AM 22 63 0 0 102 18 8 0 8 0 0 0 221 1 0 0 0 1
8:00 AM 13 63 0 0 123 16 9 0 8 0 0 0 232 0 0 0 0 0
8:15 AM 22 48 0 0 76 19 7 0 14 0 0 0 186 1 0 0 0 1
8:30 AM 14 42 0 0 71 14 13 0 5 0 0 0 159 0 0 0 0 0
8:45 AM 21 43 0 0 48 7 5 0 13 0 0 0 137 4 0 0 0 4

VOLUMES 232 726 0 0 839 184 220 0 182 0 0 0 2,383 28 0 0 0 28
APPROACH % 24% 76% 0% 0% 82% 18% 55% 0% 45% 0% 0% 0%
APP/DEPART 958 / 946 1,023 / 1,049 402 / 0 0 / 388 0
BEGIN PEAK HR
VOLUMES 162 530 0 0 521 128 186 0 142 0 0 0 1,669
APPROACH % 23% 77% 0% 0% 80% 20% 57% 0% 43% 0% 0% 0%
PEAK HR FACTOR 0.631 0.738 0.612 0.000 0.664
APP/DEPART 692 / 716 649 / 686 328 / 0 0 / 267 0

4:00 PM 11 92 0 0 69 9 9 0 15 0 0 0 205 0 0 0 0 0
4:15 PM 18 100 0 0 63 10 15 0 7 0 0 0 213 0 0 0 0 0
4:30 PM 11 106 0 0 59 13 15 0 14 0 0 0 218 0 0 0 0 0
4:45 PM 15 133 0 0 68 10 8 0 9 0 0 0 243 1 0 0 0 1
5:00 PM 11 118 0 0 72 10 16 0 5 0 0 0 232 0 0 0 0 0
5:15 PM 14 135 0 0 68 3 5 0 5 0 0 0 230 0 0 0 0 0
5:30 PM 11 153 0 0 48 8 6 0 11 0 0 0 237 2 0 0 0 2
5:45 PM 15 130 0 0 79 12 6 0 11 0 0 0 253 1 0 0 0 1

VOLUMES 106 967 0 0 526 75 80 0 77 0 0 0 1,831 4 0 0 0 4
APPROACH % 10% 90% 0% 0% 88% 12% 51% 0% 49% 0% 0% 0%
APP/DEPART 1,073 / 1,047 601 / 607 157 / 0 0 / 177 0
BEGIN PEAK HR
VOLUMES 51 536 0 0 267 33 33 0 32 0 0 0 952
APPROACH % 9% 91% 0% 0% 89% 11% 51% 0% 49% 0% 0% 0%
PEAK HR FACTOR 0.895 0.824 0.774 0.000 0.941
APP/DEPART 587 / 569 300 / 302 65 / 0 0 / 81 0

Rochester

NORTH SIDE

Lark WEST SIDE EAST SIDE Lark

SOUTH SIDE

Rochester

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:00 AM

PM

5:00 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Rochester Rochester Lark Lark

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Rochester
Lark

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 25

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 3 0 1 3 0 1 1 0 1 1 1 0 0 0 0

7:00 AM 4 203 25 11 170 3 18 0 19 35 3 26 517 0 1 0 0 1
7:15 AM 3 231 24 21 232 7 17 2 17 67 1 51 673 0 1 0 0 1
7:30 AM 7 228 4 18 277 13 21 3 17 33 0 37 658 0 1 0 1 2
7:45 AM 4 219 5 14 315 36 25 3 14 13 1 30 679 0 1 0 0 1
8:00 AM 23 143 9 22 317 51 14 3 10 22 5 33 652 0 1 0 0 1
8:15 AM 26 151 2 12 229 68 20 4 16 10 5 23 566 0 1 0 0 1
8:30 AM 8 138 11 5 175 17 13 1 13 10 4 13 408 0 1 0 0 1
8:45 AM 6 109 3 13 189 11 9 2 10 13 0 13 378 0 1 0 1 2

VOLUMES 81 1,422 83 116 1,904 206 137 18 116 203 19 226 4,531 0 8 0 2 10
APPROACH % 5% 90% 5% 5% 86% 9% 51% 7% 43% 45% 4% 50%
APP/DEPART 1,586 / 1,793 2,226 / 2,221 271 / 211 448 / 306 0
BEGIN PEAK HR
VOLUMES 37 821 42 75 1,141 107 77 11 58 135 7 151 2,662
APPROACH % 4% 91% 5% 6% 86% 8% 53% 8% 40% 46% 2% 52%
PEAK HR FACTOR 0.872 0.848 0.869 0.616 0.980
APP/DEPART 900 / 1,053 1,323 / 1,333 146 / 125 293 / 151 0

4:00 PM 23 219 9 31 182 10 9 5 16 15 4 14 537 0 6 0 0 6
4:15 PM 22 211 11 27 209 10 5 1 12 10 6 19 543 0 1 0 0 1
4:30 PM 19 230 6 19 187 14 7 2 11 11 3 17 526 0 0 0 0 0
4:45 PM 18 287 12 27 170 10 10 3 14 8 7 17 583 0 0 1 0 1
5:00 PM 21 294 14 27 207 22 12 5 13 15 3 14 647 0 1 0 0 1
5:15 PM 24 346 20 23 189 15 5 2 9 10 5 14 662 0 0 0 0 0
5:30 PM 21 304 12 29 193 13 8 2 7 8 6 12 615 0 1 0 1 2
5:45 PM 19 280 14 33 193 8 7 4 14 10 5 15 602 1 3 0 0 4

VOLUMES 167 2,171 98 216 1,530 102 63 24 96 87 39 122 4,715 1 12 1 1 15
APPROACH % 7% 89% 4% 12% 83% 6% 34% 13% 52% 35% 16% 49%
APP/DEPART 2,436 / 2,367 1,848 / 1,713 183 / 327 248 / 308 0
BEGIN PEAK HR
VOLUMES 85 1,224 60 112 782 58 32 13 43 43 19 55 2,526
APPROACH % 6% 89% 4% 12% 82% 6% 36% 15% 49% 37% 16% 47%
PEAK HR FACTOR 0.878 0.930 0.733 0.914 0.954
APP/DEPART 1,369 / 1,316 952 / 868 88 / 181 117 / 161 0

Milliken

NORTH SIDE

Victoria Park WEST SIDE EAST SIDE Victoria Park

SOUTH SIDE

Milliken

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Milliken
Victoria Park

U-TURNS
Milliken Milliken Victoria Park Victoria Park

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

5:00 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 26

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 2 0 1 2 0 1 1 0 1 1 0 0 0 0 0

7:00 AM 64 181 4 43 161 12 15 31 14 13 37 47 622 0 0 2 0 2
7:15 AM 75 244 9 83 214 19 14 52 51 12 76 79 928 0 5 2 0 7
7:30 AM 10 135 11 29 131 13 11 23 26 24 39 27 479 0 2 3 0 5
7:45 AM 10 62 4 11 103 11 7 19 16 22 45 17 327 0 0 0 0 0
8:00 AM 15 60 11 10 100 23 17 22 21 23 40 12 354 0 0 0 0 0
8:15 AM 6 65 4 7 91 2 12 17 17 20 19 14 274 0 0 1 0 1
8:30 AM 8 47 3 5 68 3 5 13 16 7 11 6 192 0 0 2 0 2
8:45 AM 12 52 10 7 52 4 5 10 9 12 10 5 188 0 2 1 0 3

VOLUMES 200 846 56 195 920 87 86 187 170 133 277 207 3,364 0 9 11 0 20
APPROACH % 18% 77% 5% 16% 77% 7% 19% 42% 38% 22% 45% 34%
APP/DEPART 1,102 / 1,137 1,202 / 1,223 443 / 429 617 / 575 0
BEGIN PEAK HR
VOLUMES 159 622 28 166 609 55 47 125 107 71 197 170 2,356
APPROACH % 20% 77% 3% 20% 73% 7% 17% 45% 38% 16% 45% 39%
PEAK HR FACTOR 0.617 0.657 0.596 0.656 0.635
APP/DEPART 809 / 839 830 / 787 279 / 312 438 / 418 0

4:00 PM 20 95 23 10 77 7 10 24 19 15 20 4 324 0 0 1 0 1
4:15 PM 18 102 18 12 63 8 7 20 15 18 17 10 308 0 0 2 0 2
4:30 PM 11 111 24 22 80 10 13 17 18 10 20 4 340 0 0 2 1 3
4:45 PM 18 127 30 8 72 6 8 26 13 15 22 16 361 0 1 2 0 3
5:00 PM 20 143 25 9 72 7 4 32 8 10 19 7 356 0 0 1 0 1
5:15 PM 24 140 33 10 67 4 8 21 10 11 16 6 350 0 0 2 0 2
5:30 PM 12 135 23 6 60 7 7 30 21 13 19 12 345 0 0 0 0 0
5:45 PM 11 137 28 24 79 11 6 28 19 12 18 9 382 0 0 2 0 2

VOLUMES 134 990 204 101 570 60 63 198 123 104 151 68 2,766 0 1 12 1 14
APPROACH % 10% 75% 15% 14% 78% 8% 16% 52% 32% 32% 47% 21%
APP/DEPART 1,328 / 1,110 731 / 796 384 / 503 323 / 357 0
BEGIN PEAK HR
VOLUMES 67 555 109 49 278 29 25 111 58 46 72 34 1,433
APPROACH % 9% 76% 15% 14% 78% 8% 13% 57% 30% 30% 47% 22%
PEAK HR FACTOR 0.928 0.781 0.836 0.864 0.938
APP/DEPART 731 / 609 356 / 382 194 / 269 152 / 173 0

Rochester

NORTH SIDE

Victoria Park WEST SIDE EAST SIDE Victoria Park

SOUTH SIDE

Rochester

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:00 AM

PM

5:00 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Rochester Rochester Victoria Park Victoria Park

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Rochester
Victoria Park

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 27

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 3 0 1 3 0 1 2 0 1 1 0 0 0 0 0

7:00 AM 40 103 4 19 111 21 40 24 18 12 48 20 460 0 0 0 0 0
7:15 AM 43 181 2 29 195 41 67 47 20 8 65 25 723 1 0 0 0 1
7:30 AM 20 163 2 11 255 32 46 21 18 14 23 37 642 0 0 0 0 0
7:45 AM 14 114 11 23 301 51 20 19 13 7 17 12 602 0 0 0 0 0
8:00 AM 11 101 15 16 275 36 22 33 6 8 13 14 550 0 0 0 0 0
8:15 AM 5 66 2 18 233 20 12 11 4 13 25 19 428 0 0 0 0 0
8:30 AM 5 63 2 9 132 8 11 11 2 5 13 18 279 1 0 0 0 1
8:45 AM 5 83 2 7 126 8 4 8 5 4 8 13 273 0 0 0 0 0

VOLUMES 143 874 40 132 1,628 217 222 174 86 71 212 158 3,957 2 0 0 0 2
APPROACH % 14% 83% 4% 7% 82% 11% 46% 36% 18% 16% 48% 36%
APP/DEPART 1,057 / 1,254 1,977 / 1,787 482 / 346 441 / 570 0
BEGIN PEAK HR
VOLUMES 88 559 30 79 1,026 160 155 120 57 37 118 88 2,517
APPROACH % 13% 83% 4% 6% 81% 13% 47% 36% 17% 15% 49% 36%
PEAK HR FACTOR 0.749 0.843 0.619 0.620 0.870
APP/DEPART 677 / 802 1,265 / 1,121 332 / 229 243 / 365 0

4:00 PM 12 149 5 16 145 13 9 30 7 4 13 20 423 1 0 0 0 1
4:15 PM 17 148 7 25 121 15 10 20 6 4 16 13 402 0 0 0 0 0
4:30 PM 4 170 7 24 143 10 15 28 8 4 22 16 451 0 0 0 0 0
4:45 PM 9 190 6 15 133 14 19 27 7 3 24 15 462 0 0 0 0 0
5:00 PM 11 184 6 27 133 14 10 25 12 3 15 11 451 0 0 0 0 0
5:15 PM 8 198 15 24 131 14 19 29 10 8 8 17 481 0 0 0 0 0
5:30 PM 18 233 16 16 136 15 19 25 8 4 11 23 524 0 0 0 0 0
5:45 PM 12 177 14 19 129 12 12 36 16 7 17 10 461 1 0 0 0 1

VOLUMES 91 1,449 76 166 1,071 107 113 220 74 37 126 125 3,655 2 0 0 0 2
APPROACH % 6% 90% 5% 12% 80% 8% 28% 54% 18% 13% 44% 43%
APP/DEPART 1,616 / 1,687 1,344 / 1,184 407 / 462 288 / 322 0
BEGIN PEAK HR
VOLUMES 46 805 43 82 533 57 67 106 37 18 58 66 1,918
APPROACH % 5% 90% 5% 12% 79% 8% 32% 50% 18% 13% 41% 46%
PEAK HR FACTOR 0.837 0.966 0.905 0.845 0.915
APP/DEPART 894 / 938 672 / 588 210 / 231 142 / 161 0

Day Creek

NORTH SIDE

Victoria Park WEST SIDE EAST SIDE Victoria Park

SOUTH SIDE

Day Creek

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Day Creek Day Creek Victoria Park Victoria Park

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Day Creek
Victoria Park

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 28

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 2 3 1 2 3 1 2 3 1 2 3 1 0 0 0 0

7:00 AM 23 143 23 16 150 63 86 96 18 35 118 30 801 2 1 0 2 5
7:15 AM 25 146 29 26 191 107 79 75 15 45 216 47 1,001 3 0 3 0 6
7:30 AM 28 130 15 25 214 112 47 79 16 49 232 51 998 5 2 5 1 13
7:45 AM 33 114 10 27 211 99 44 79 22 49 257 73 1,018 8 0 3 0 11
8:00 AM 43 107 11 32 206 128 50 81 21 74 248 48 1,049 6 2 2 1 11
8:15 AM 35 99 17 24 182 97 75 84 24 67 273 32 1,009 3 4 4 2 13
8:30 AM 22 80 12 22 158 76 35 92 22 41 206 18 784 6 2 5 0 13
8:45 AM 25 86 7 27 166 39 29 75 17 39 157 21 688 9 1 4 1 15

VOLUMES 234 905 124 199 1,478 721 445 661 155 399 1,707 320 7,348 42 12 26 7 87
APPROACH % 19% 72% 10% 8% 62% 30% 35% 52% 12% 16% 70% 13%
APP/DEPART 1,263 / 1,656 2,398 / 2,067 1,261 / 979 2,426 / 2,646 0
BEGIN PEAK HR
VOLUMES 139 450 53 108 813 436 216 323 83 239 1,010 204 4,074
APPROACH % 22% 70% 8% 8% 60% 32% 35% 52% 13% 16% 70% 14%
PEAK HR FACTOR 0.928 0.927 0.850 0.958 0.971
APP/DEPART 642 / 864 1,357 / 1,153 622 / 480 1,453 / 1,577 0

4:00 PM 55 195 25 38 146 42 62 163 23 20 98 22 889 13 0 2 2 17
4:15 PM 70 172 35 37 121 38 71 162 34 36 126 23 925 16 0 1 0 17
4:30 PM 46 174 23 36 135 44 56 216 34 23 122 25 934 8 2 4 3 17
4:45 PM 50 264 43 45 138 42 61 185 29 22 106 24 1,009 8 2 2 3 15
5:00 PM 44 270 38 37 157 40 82 225 37 26 96 23 1,075 8 2 3 2 15
5:15 PM 53 319 45 47 125 48 87 252 32 22 130 16 1,176 5 6 2 0 13
5:30 PM 62 234 47 35 144 47 86 228 24 17 121 29 1,074 15 4 1 1 21
5:45 PM 56 212 32 43 107 43 72 242 41 47 91 23 1,009 10 2 2 4 18

VOLUMES 436 1,840 288 318 1,073 344 577 1,673 254 213 890 185 8,091 83 18 17 15 133
APPROACH % 17% 72% 11% 18% 62% 20% 23% 67% 10% 17% 69% 14%
APP/DEPART 2,564 / 2,603 1,735 / 1,608 2,504 / 2,276 1,288 / 1,604 0
BEGIN PEAK HR
VOLUMES 215 1,035 162 162 533 178 327 947 134 112 438 91 4,334
APPROACH % 15% 73% 11% 19% 61% 20% 23% 67% 10% 17% 68% 14%
PEAK HR FACTOR 0.847 0.933 0.949 0.954 0.921
APP/DEPART 1,412 / 1,459 873 / 810 1,408 / 1,264 641 / 801 0

Milliken

NORTH SIDE

Baseline WEST SIDE EAST SIDE Baseline

SOUTH SIDE

Milliken

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:30 AM

PM

5:00 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Milliken Milliken Baseline Baseline

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Milliken
Baseline

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 29

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 2 0 1 2 0 2 3 0 2 3 1 0 0 0 0

7:00 AM 9 150 30 29 98 63 83 80 16 29 129 36 752 0 0 0 2 2
7:15 AM 16 148 22 32 142 109 73 101 25 50 190 46 954 0 0 1 1 2
7:30 AM 25 68 15 19 117 53 23 93 18 65 259 23 778 0 0 0 1 1
7:45 AM 26 48 13 8 114 45 11 129 47 63 298 23 825 0 0 0 2 2
8:00 AM 20 45 15 15 103 25 21 115 58 38 308 18 781 0 0 1 4 5
8:15 AM 12 35 13 11 100 37 28 105 22 34 265 13 675 0 0 0 1 1
8:30 AM 15 42 8 8 82 19 18 70 35 33 235 7 572 0 0 2 2 4
8:45 AM 8 50 18 9 71 16 6 71 36 34 188 8 515 0 0 0 0 0

VOLUMES 131 586 134 131 827 367 263 764 257 346 1,872 174 5,852 0 0 4 13 17
APPROACH % 15% 69% 16% 10% 62% 28% 20% 60% 20% 14% 78% 7%
APP/DEPART 851 / 1,019 1,325 / 1,417 1,284 / 1,042 2,392 / 2,374 0
BEGIN PEAK HR
VOLUMES 87 309 65 74 476 232 128 438 148 216 1,055 110 3,338
APPROACH % 19% 67% 14% 9% 61% 30% 18% 61% 21% 16% 76% 8%
PEAK HR FACTOR 0.620 0.691 0.897 0.899 0.875
APP/DEPART 461 / 545 782 / 832 714 / 585 1,381 / 1,376 0

4:00 PM 26 105 30 13 87 19 29 164 28 27 103 11 642 0 0 0 2 2
4:15 PM 25 105 41 12 63 23 37 164 27 25 139 16 677 0 0 0 1 1
4:30 PM 33 119 36 12 73 17 26 154 30 15 125 12 652 0 0 0 1 1
4:45 PM 29 127 46 16 81 22 44 210 31 28 128 12 774 0 0 0 0 0
5:00 PM 28 152 37 12 60 15 32 234 29 27 101 16 743 0 0 1 1 2
5:15 PM 29 159 39 7 74 12 43 241 29 38 152 13 836 0 0 0 1 1
5:30 PM 28 167 53 24 58 15 31 233 25 18 115 7 774 0 0 0 0 0
5:45 PM 22 140 34 10 82 18 51 230 27 22 117 8 761 0 0 0 1 1

VOLUMES 220 1,074 316 106 578 141 293 1,630 226 200 980 95 5,859 0 0 1 7 8
APPROACH % 14% 67% 20% 13% 70% 17% 14% 76% 11% 16% 77% 7%
APP/DEPART 1,610 / 1,461 825 / 997 2,149 / 2,059 1,275 / 1,342 0
BEGIN PEAK HR
VOLUMES 114 605 175 59 273 64 150 918 114 111 496 48 3,127
APPROACH % 13% 68% 20% 15% 69% 16% 13% 78% 10% 17% 76% 7%
PEAK HR FACTOR 0.901 0.832 0.944 0.807 0.935
APP/DEPART 894 / 802 396 / 496 1,182 / 1,154 655 / 675 0

Rochester

NORTH SIDE

Base Line WEST SIDE EAST SIDE Base Line

SOUTH SIDE

Rochester

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Rochester Rochester Base Line Base Line

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Rochester
Base Line

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 30

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 2 3 1 2 3 1 2 3 1 2 3 1 0 0 0 0

7:00 AM 17 73 9 16 74 29 19 91 15 10 109 30 492 0 1 0 0 1
7:15 AM 36 128 20 34 133 60 48 94 17 19 203 42 834 0 0 0 0 0
7:30 AM 31 96 10 32 143 85 37 76 19 30 244 49 852 0 1 0 0 1
7:45 AM 34 70 5 38 218 95 37 77 24 35 215 35 883 0 2 0 3 5
8:00 AM 28 58 12 36 146 105 31 86 35 24 223 35 819 0 0 0 3 3
8:15 AM 32 37 7 50 145 83 21 67 40 30 244 22 778 1 2 0 0 3
8:30 AM 20 45 8 28 98 54 17 75 23 32 177 16 593 0 0 0 2 2
8:45 AM 25 49 6 20 89 45 12 58 18 22 166 17 527 0 2 0 1 3

VOLUMES 223 556 77 254 1,046 556 222 624 191 202 1,581 246 5,778 1 8 0 9 18
APPROACH % 26% 65% 9% 14% 56% 30% 21% 60% 18% 10% 78% 12%
APP/DEPART 856 / 1,032 1,856 / 1,431 1,037 / 956 2,029 / 2,359 0
BEGIN PEAK HR
VOLUMES 129 352 47 140 640 345 153 333 95 108 885 161 3,388
APPROACH % 24% 67% 9% 12% 57% 31% 26% 57% 16% 9% 77% 14%
PEAK HR FACTOR 0.717 0.801 0.914 0.893 0.959
APP/DEPART 528 / 669 1,125 / 837 581 / 523 1,154 / 1,359 0

4:00 PM 40 110 24 33 91 20 21 135 33 17 72 16 612 0 1 0 2 3
4:15 PM 52 165 22 42 84 20 34 167 40 11 112 12 761 1 3 0 2 6
4:30 PM 51 127 22 41 103 21 37 125 25 13 84 14 663 1 2 0 2 5
4:45 PM 42 158 32 38 91 18 42 184 34 12 103 22 776 1 1 0 1 3
5:00 PM 44 139 25 48 104 15 51 199 43 9 78 20 775 1 3 0 1 5
5:15 PM 60 181 32 33 91 35 43 192 44 10 97 14 832 0 1 0 0 1
5:30 PM 61 191 17 26 102 17 68 215 51 12 79 25 864 0 1 0 2 3
5:45 PM 38 175 19 21 115 17 48 174 41 22 91 19 780 0 0 0 2 2

VOLUMES 388 1,246 193 282 781 163 344 1,391 311 106 716 142 6,063 4 12 0 12 28
APPROACH % 21% 68% 11% 23% 64% 13% 17% 68% 15% 11% 74% 15%
APP/DEPART 1,827 / 1,744 1,226 / 1,190 2,046 / 1,866 964 / 1,263 0
BEGIN PEAK HR
VOLUMES 203 686 93 128 412 84 210 780 179 53 345 78 3,251
APPROACH % 21% 70% 9% 21% 66% 13% 18% 67% 15% 11% 72% 16%
PEAK HR FACTOR 0.899 0.934 0.875 0.902 0.941
APP/DEPART 982 / 979 624 / 640 1,169 / 1,001 476 / 631 0

Day Creek

NORTH SIDE

Base Line WEST SIDE EAST SIDE Base Line

SOUTH SIDE

Day Creek

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Day Creek
Base Line

U-TURNS
Day Creek Day Creek Base Line Base Line

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

5:00 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 31

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 2 1 1 1 2 0 1 3 0 2 2 0 0 0 0 0

7:00 AM 20 85 16 29 49 30 43 102 21 34 133 56 618 0 0 0 0 0
7:15 AM 31 115 18 28 78 74 62 115 20 32 177 54 804 0 0 1 0 1
7:30 AM 22 72 20 36 99 74 38 124 23 49 216 65 838 0 0 1 0 1
7:45 AM 32 77 19 65 94 52 17 91 33 42 208 68 798 0 0 0 0 0
8:00 AM 40 34 13 77 70 51 28 112 44 48 227 69 813 0 0 1 0 1
8:15 AM 29 17 14 46 31 26 5 124 25 50 220 6 593 0 0 1 0 1
8:30 AM 20 16 17 7 28 25 6 95 26 46 198 12 496 0 0 2 0 2
8:45 AM 13 21 21 15 24 20 8 53 14 40 174 19 422 0 0 0 0 0

VOLUMES 207 437 138 303 473 352 207 816 206 341 1,553 349 5,382 0 0 6 0 6
APPROACH % 26% 56% 18% 27% 42% 31% 17% 66% 17% 15% 69% 16%
APP/DEPART 782 / 987 1,128 / 1,020 1,229 / 1,257 2,243 / 2,118 0
BEGIN PEAK HR
VOLUMES 125 298 70 206 341 251 145 442 120 171 828 256 3,253
APPROACH % 25% 60% 14% 26% 43% 31% 21% 63% 17% 14% 66% 20%
PEAK HR FACTOR 0.752 0.945 0.897 0.912 0.970
APP/DEPART 493 / 696 798 / 632 707 / 718 1,255 / 1,207 0

4:00 PM 28 56 45 14 30 31 30 136 31 33 112 8 554 0 0 2 0 2
4:15 PM 17 45 42 8 28 21 31 142 30 38 113 6 521 0 0 0 0 0
4:30 PM 32 44 40 10 24 22 24 139 21 28 105 7 496 0 0 1 0 1
4:45 PM 32 49 62 5 35 15 21 171 34 41 150 12 627 0 0 0 0 0
5:00 PM 21 59 46 11 32 17 32 177 26 35 112 15 583 0 0 1 0 1
5:15 PM 20 60 32 13 25 16 26 184 25 34 140 7 582 0 0 0 0 0
5:30 PM 33 62 41 8 25 22 25 180 27 29 119 14 585 0 0 0 0 0
5:45 PM 33 62 41 11 28 17 33 172 23 39 117 9 585 0 0 1 0 1

VOLUMES 216 437 349 80 227 161 222 1,301 217 277 968 78 4,533 0 0 5 0 5
APPROACH % 22% 44% 35% 17% 49% 34% 13% 75% 12% 21% 73% 6%
APP/DEPART 1,002 / 732 468 / 721 1,740 / 1,730 1,323 / 1,350 0
BEGIN PEAK HR
VOLUMES 106 230 181 37 117 70 104 712 112 139 521 48 2,377
APPROACH % 21% 44% 35% 17% 52% 31% 11% 77% 12% 20% 74% 7%
PEAK HR FACTOR 0.904 0.933 0.987 0.872 0.948
APP/DEPART 517 / 381 224 / 368 928 / 930 708 / 698 0

Etiwanda

NORTH SIDE

Base Line WEST SIDE EAST SIDE Base Line

SOUTH SIDE

Etiwanda

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Etiwanda Etiwanda Base Line Base Line

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Etiwanda
Base Line

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 32

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: X X X 2 X 1 X 2 1 X 2.5 1.5 0 0 0 0

7:00 AM 0 0 0 53 0 88 0 50 78 0 97 281 647 0 0 0 0 0
7:15 AM 0 0 0 60 0 64 0 100 94 0 174 295 787 0 0 0 0 0
7:30 AM 0 0 0 72 0 82 0 96 100 0 227 270 847 0 0 0 0 0
7:45 AM 0 0 0 88 0 85 0 97 106 0 208 292 876 0 0 0 0 0
8:00 AM 0 0 0 47 0 93 0 119 72 0 196 252 779 0 0 0 0 0
8:15 AM 0 0 0 52 0 92 0 109 95 0 201 220 769 0 0 0 0 0
8:30 AM 0 0 0 66 0 125 0 66 67 0 165 188 677 0 0 0 0 0
8:45 AM 0 0 0 65 0 113 0 54 47 0 75 199 553 0 0 0 0 0

VOLUMES 0 0 0 503 0 742 0 691 659 0 1,343 1,997 5,935 0 0 0 0 0
APPROACH % 0% 0% 0% 40% 0% 60% 0% 51% 49% 0% 40% 60%
APP/DEPART 0 / 1,997 1,245 / 659 1,350 / 1,194 3,340 / 2,085 0
BEGIN PEAK HR
VOLUMES 0 0 0 267 0 324 0 412 372 0 805 1,109 3,289
APPROACH % 0% 0% 0% 45% 0% 55% 0% 53% 47% 0% 42% 58%
PEAK HR FACTOR 0.000 0.854 0.966 0.957 0.939
APP/DEPART 0 / 1,109 591 / 372 784 / 679 1,914 / 1,129 0

4:00 PM 0 0 0 63 0 62 0 170 39 0 101 97 532 0 0 0 0 0
4:15 PM 0 0 0 70 0 51 0 173 42 0 134 94 564 0 0 0 0 0
4:30 PM 0 0 0 63 0 49 0 178 36 0 133 96 555 0 0 0 0 0
4:45 PM 0 0 0 57 0 77 0 205 34 0 116 100 589 0 0 0 0 0
5:00 PM 0 0 0 82 0 62 0 237 33 0 138 91 643 0 0 0 0 0
5:15 PM 0 0 0 93 0 65 0 160 44 0 112 105 579 0 0 0 0 0
5:30 PM 0 0 0 78 0 62 0 177 39 0 103 81 540 0 0 0 0 0
5:45 PM 0 0 0 66 0 63 0 191 25 0 120 94 559 0 0 0 0 0

VOLUMES 0 0 0 572 0 491 0 1,491 292 0 957 758 4,561 0 0 0 0 0
APPROACH % 0% 0% 0% 54% 0% 46% 0% 84% 16% 0% 56% 44%
APP/DEPART 0 / 758 1,063 / 292 1,783 / 2,063 1,715 / 1,448 0
BEGIN PEAK HR
VOLUMES 0 0 0 295 0 253 0 780 147 0 499 392 2,366
APPROACH % 0% 0% 0% 54% 0% 46% 0% 84% 16% 0% 56% 44%
PEAK HR FACTOR 0.000 0.867 0.858 0.973 0.920
APP/DEPART 0 / 392 548 / 147 927 / 1,075 891 / 752 0

I-15 SB Ramps

NORTH SIDE

Base Line WEST SIDE EAST SIDE Base Line

SOUTH SIDE

I-15 SB Ramps

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
I-15 SB Ramps
Base Line

U-TURNS
I-15 SB Ramps I-15 SB Ramps Base Line Base Line

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

4:30 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 33

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 1.5 0.5 2 1 1 1 5 0 1 4 1 0 0 0 0

7:00 AM 59 66 51 41 38 88 18 57 27 10 234 66 755 0 0 0 0 0
7:15 AM 43 120 41 49 52 104 35 95 27 6 320 138 1,030 0 0 2 0 2
7:30 AM 55 173 42 61 72 130 37 100 30 15 315 145 1,175 0 0 0 0 0
7:45 AM 40 131 43 50 76 97 24 102 57 29 365 105 1,119 0 0 0 0 0
8:00 AM 60 35 67 73 79 93 7 113 43 27 297 49 943 0 0 0 0 0
8:15 AM 31 22 44 18 32 69 10 112 37 17 321 27 740 0 0 0 1 1
8:30 AM 40 6 42 21 13 51 9 87 36 10 262 38 615 0 0 0 1 1
8:45 AM 37 28 44 8 17 54 8 78 33 10 187 40 544 0 0 0 0 0

VOLUMES 365 581 374 321 379 686 148 744 290 124 2,301 608 6,921 0 0 2 2 4
APPROACH % 28% 44% 28% 23% 27% 49% 13% 63% 25% 4% 76% 20%
APP/DEPART 1,320 / 1,335 1,386 / 791 1,182 / 1,441 3,033 / 3,354 0
BEGIN PEAK HR
VOLUMES 198 459 193 233 279 424 103 410 157 77 1,297 437 4,267
APPROACH % 23% 54% 23% 25% 30% 45% 15% 61% 23% 4% 72% 24%
PEAK HR FACTOR 0.787 0.890 0.915 0.907 0.908
APP/DEPART 850 / 997 936 / 513 670 / 836 1,811 / 1,921 0

4:00 PM 20 35 67 38 33 38 26 171 36 17 142 58 681 0 0 0 1 1
4:15 PM 24 36 47 17 32 43 13 179 48 18 162 51 670 0 0 0 0 0
4:30 PM 26 26 70 10 32 27 22 173 45 19 176 57 683 0 0 0 2 2
4:45 PM 24 32 59 22 16 41 17 198 43 31 152 43 678 0 0 0 1 1
5:00 PM 19 21 62 25 28 41 22 215 78 17 172 52 752 0 0 0 0 0
5:15 PM 21 32 55 22 20 38 16 174 63 23 158 50 672 0 0 0 1 1
5:30 PM 23 37 73 14 25 32 22 180 52 18 131 50 657 0 0 0 0 0
5:45 PM 18 24 56 18 18 29 18 173 66 19 169 45 653 0 0 0 0 0

VOLUMES 175 243 489 166 204 289 156 1,463 431 162 1,262 406 5,446 0 0 0 5 5
APPROACH % 19% 27% 54% 25% 31% 44% 8% 71% 21% 9% 69% 22%
APP/DEPART 907 / 805 659 / 792 2,050 / 2,123 1,830 / 1,726 0
BEGIN PEAK HR
VOLUMES 90 111 246 79 96 147 77 760 229 90 658 202 2,785
APPROACH % 20% 25% 55% 25% 30% 46% 7% 71% 21% 9% 69% 21%
PEAK HR FACTOR 0.916 0.856 0.846 0.942 0.926
APP/DEPART 447 / 390 322 / 411 1,066 / 1,089 950 / 895 0

East

NORTH SIDE

Base Line WEST SIDE EAST SIDE Base Line

SOUTH SIDE

East

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
East
Base Line

U-TURNS
East East Base Line Base Line

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

4:30 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 34

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1.5 0 1.5 X X X 2 3 X X 4 1 0 0 0 0

7:00 AM 66 1 43 0 0 0 80 69 0 0 245 29 533 0 0 0 0 0
7:15 AM 92 0 53 0 0 0 63 120 0 0 375 31 734 0 0 1 0 1
7:30 AM 68 0 53 0 0 0 67 134 0 0 409 11 742 0 0 0 0 0
7:45 AM 54 0 70 0 0 0 63 128 0 0 445 16 776 0 0 0 0 0
8:00 AM 53 0 62 0 0 0 88 164 0 0 323 21 711 0 0 0 0 0
8:15 AM 39 1 54 0 0 0 60 113 0 0 330 12 609 0 0 1 0 1
8:30 AM 36 0 61 0 0 0 54 94 0 0 274 24 543 0 0 0 0 0
8:45 AM 48 0 57 0 0 0 46 84 0 0 192 23 450 0 0 1 0 1

VOLUMES 456 2 453 0 0 0 521 906 0 0 2,593 167 5,098 0 0 3 0 3
APPROACH % 50% 0% 50% 0% 0% 0% 37% 63% 0% 0% 94% 6%
APP/DEPART 911 / 687 0 / 0 1,427 / 1,359 2,760 / 3,052 0
BEGIN PEAK HR
VOLUMES 267 0 238 0 0 0 281 546 0 0 1,552 79 2,963
APPROACH % 53% 0% 47% 0% 0% 0% 34% 66% 0% 0% 95% 5%
PEAK HR FACTOR 0.871 0.000 0.820 0.884 0.955
APP/DEPART 505 / 359 0 / 0 827 / 784 1,631 / 1,820 0

4:00 PM 76 1 146 0 0 0 96 176 0 0 145 38 678 0 0 0 0 0
4:15 PM 68 0 122 0 0 0 93 147 0 0 164 38 632 0 0 0 0 0
4:30 PM 81 1 139 0 0 0 89 165 0 0 174 52 701 0 0 0 0 0
4:45 PM 61 0 125 0 0 0 122 154 0 0 163 34 659 0 0 2 0 2
5:00 PM 83 1 135 0 0 0 106 193 0 0 160 47 725 0 0 0 0 0
5:15 PM 51 2 130 0 0 0 92 156 0 0 183 44 658 0 0 0 0 0
5:30 PM 70 0 141 0 0 0 97 170 0 0 131 28 637 0 0 0 0 0
5:45 PM 78 1 142 0 0 0 104 142 0 0 156 34 657 0 0 0 0 0

VOLUMES 568 6 1,080 0 0 0 799 1,303 0 0 1,276 315 5,347 0 0 2 0 2
APPROACH % 34% 0% 65% 0% 0% 0% 38% 62% 0% 0% 80% 20%
APP/DEPART 1,654 / 1,118 0 / 0 2,102 / 2,383 1,591 / 1,846 0
BEGIN PEAK HR
VOLUMES 276 4 529 0 0 0 409 668 0 0 680 177 2,743
APPROACH % 34% 0% 65% 0% 0% 0% 38% 62% 0% 0% 79% 21%
PEAK HR FACTOR 0.915 0.000 0.901 0.944 0.946
APP/DEPART 809 / 588 0 / 0 1,077 / 1,197 857 / 958 0

I-15 NB Ramps

NORTH SIDE

Base line WEST SIDE EAST SIDE Base line

SOUTH SIDE

I-15 NB Ramps

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
I-15 NB Ramps
Base line

U-TURNS
I-15 NB Ramps I-15 NB Ramps Base line Base line

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

4:30 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 35

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 3 0 1 3 0 1 2 0 1 2 1 0 0 0 0

7:00 AM 2 114 6 12 165 27 70 20 8 25 17 15 481 0 3 0 1 4
7:15 AM 6 100 3 14 183 44 80 17 9 13 13 13 495 0 1 0 0 1
7:30 AM 5 124 7 17 237 32 33 16 25 22 19 15 552 1 1 0 0 2
7:45 AM 13 124 5 6 251 24 25 22 23 33 25 18 569 0 0 1 0 1
8:00 AM 2 107 8 14 270 24 24 12 13 42 20 22 558 0 3 0 1 4
8:15 AM 2 111 3 7 248 14 34 12 11 29 18 15 504 0 2 1 0 3
8:30 AM 2 96 1 11 193 11 17 11 13 22 19 11 407 0 2 0 0 2
8:45 AM 3 106 6 15 203 11 11 6 6 13 14 8 402 0 6 1 0 7

VOLUMES 35 882 39 96 1,750 187 294 116 108 199 145 117 3,968 1 18 3 2 24
APPROACH % 4% 92% 4% 5% 86% 9% 57% 22% 21% 43% 31% 25%
APP/DEPART 956 / 1,308 2,033 / 2,056 518 / 235 461 / 369 0
BEGIN PEAK HR
VOLUMES 22 466 23 44 1,006 94 116 62 72 126 82 70 2,183
APPROACH % 4% 91% 5% 4% 88% 8% 46% 25% 29% 45% 29% 25%
PEAK HR FACTOR 0.900 0.929 0.845 0.827 0.959
APP/DEPART 511 / 656 1,144 / 1,204 250 / 124 278 / 199 0

4:00 PM 6 242 18 15 144 21 31 30 11 31 29 11 589 0 2 0 0 2
4:15 PM 9 270 12 11 179 27 36 30 11 20 22 15 642 1 1 2 2 6
4:30 PM 12 218 9 21 140 30 25 29 9 27 29 13 562 0 3 1 0 4
4:45 PM 16 301 13 21 139 20 26 23 6 12 27 9 613 1 3 0 0 4
5:00 PM 11 316 16 24 174 21 41 22 14 27 18 12 696 2 5 0 1 8
5:15 PM 18 360 16 18 131 27 45 37 6 22 25 12 717 1 3 0 1 5
5:30 PM 22 318 13 18 152 28 33 32 8 30 25 23 702 3 3 0 2 8
5:45 PM 18 304 14 22 159 32 28 30 7 22 33 14 683 3 1 1 0 5

VOLUMES 112 2,329 111 150 1,218 206 265 233 72 191 208 109 5,204 11 21 4 6 42
APPROACH % 4% 91% 4% 10% 77% 13% 46% 41% 13% 38% 41% 21%
APP/DEPART 2,552 / 2,720 1,574 / 1,486 570 / 479 508 / 519 0
BEGIN PEAK HR
VOLUMES 69 1,298 59 82 616 108 147 121 35 101 101 61 2,798
APPROACH % 5% 91% 4% 10% 76% 13% 49% 40% 12% 38% 38% 23%
PEAK HR FACTOR 0.905 0.920 0.861 0.843 0.976
APP/DEPART 1,426 / 1,517 806 / 757 303 / 254 263 / 270 0

Milliken

NORTH SIDE

Terra Vista WEST SIDE EAST SIDE Terra Vista

SOUTH SIDE

Milliken

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Milliken
Terra Vista

U-TURNS
Milliken Milliken Terra Vista Terra Vista

BICYCLE CROSSINGS

AM
PM

AM

7:30 AM

PM

5:00 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 36

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 2 0 1 2 0 1 2 0 1 2 0 0 0 0 0

7:00 AM 8 73 7 16 90 30 47 67 12 19 80 29 478 0 0 0 0 0
7:15 AM 9 74 7 25 130 44 47 69 18 20 96 27 566 0 0 0 0 0
7:30 AM 8 44 7 21 135 59 18 73 19 23 173 11 591 0 0 0 0 0
7:45 AM 25 42 6 20 137 56 21 83 18 25 220 16 669 0 0 0 0 0
8:00 AM 16 41 9 33 146 42 12 62 12 28 153 9 563 0 0 0 0 0
8:15 AM 10 37 9 16 126 17 9 52 18 25 134 7 460 0 0 0 0 0
8:30 AM 5 49 11 15 123 25 11 53 12 12 72 7 395 0 0 0 0 0
8:45 AM 12 46 10 9 111 23 10 54 9 20 67 6 377 0 0 0 0 0

VOLUMES 93 406 66 155 998 296 175 513 118 172 995 112 4,099 0 0 0 0 0
APPROACH % 16% 72% 12% 11% 69% 20% 22% 64% 15% 13% 78% 9%
APP/DEPART 565 / 693 1,449 / 1,288 806 / 734 1,279 / 1,384 0
BEGIN PEAK HR
VOLUMES 58 201 29 99 548 201 98 287 67 96 642 63 2,389
APPROACH % 20% 70% 10% 12% 65% 24% 22% 63% 15% 12% 80% 8%
PEAK HR FACTOR 0.800 0.959 0.843 0.767 0.893
APP/DEPART 288 / 362 848 / 711 452 / 415 801 / 901 0

4:00 PM 21 138 43 15 104 14 33 151 10 14 73 7 623 0 0 0 0 0
4:15 PM 20 113 37 18 72 14 28 170 20 17 102 18 629 0 0 0 0 0
4:30 PM 21 152 52 13 81 11 49 140 13 18 104 9 663 0 0 0 0 0
4:45 PM 17 155 46 14 92 16 40 169 14 14 89 7 673 0 0 0 0 0
5:00 PM 25 146 50 18 88 7 66 198 16 25 86 10 735 0 0 0 0 0
5:15 PM 23 183 71 18 94 13 58 222 18 27 101 12 840 0 0 0 0 0
5:30 PM 32 165 47 8 82 9 58 225 14 22 103 6 771 0 0 0 0 0
5:45 PM 28 167 60 20 88 18 43 171 14 21 90 8 728 0 0 0 0 0

VOLUMES 187 1,219 406 124 701 102 375 1,446 119 158 748 77 5,662 0 0 0 0 0
APPROACH % 10% 67% 22% 13% 76% 11% 19% 75% 6% 16% 76% 8%
APP/DEPART 1,812 / 1,671 927 / 978 1,940 / 1,976 983 / 1,037 0
BEGIN PEAK HR
VOLUMES 108 661 228 64 352 47 225 816 62 95 380 36 3,074
APPROACH % 11% 66% 23% 14% 76% 10% 20% 74% 6% 19% 74% 7%
PEAK HR FACTOR 0.900 0.919 0.925 0.913 0.915
APP/DEPART 997 / 922 463 / 509 1,103 / 1,108 511 / 535 0

Rochester

NORTH SIDE

Church WEST SIDE EAST SIDE Church

SOUTH SIDE

Rochester

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Rochester
Church

U-TURNS
Rochester Rochester Church Church

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

5:00 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 37

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 3 1 1 3 1 1 2 0 1 2 0 0 0 0 0

7:00 AM 12 43 6 13 82 17 28 43 30 6 87 26 393 1 2 0 0 3
7:15 AM 15 92 9 21 118 41 42 39 39 20 87 31 554 0 3 0 0 3
7:30 AM 16 71 6 22 127 47 23 46 28 15 150 30 581 0 5 0 0 5
7:45 AM 15 62 0 23 164 72 14 50 33 18 133 30 614 0 1 0 0 1
8:00 AM 26 55 2 29 138 46 22 53 34 13 103 17 538 0 3 0 0 3
8:15 AM 15 43 2 17 150 48 11 29 27 18 79 16 455 0 2 0 0 2
8:30 AM 6 44 5 13 110 26 17 39 39 13 54 13 379 0 1 0 0 1
8:45 AM 12 48 8 16 98 19 14 30 19 15 40 14 333 0 0 0 0 0

VOLUMES 117 458 38 154 987 316 171 329 249 118 733 177 3,847 1 17 0 0 18
APPROACH % 19% 75% 6% 11% 68% 22% 23% 44% 33% 11% 71% 17%
APP/DEPART 613 / 823 1,457 / 1,355 749 / 504 1,028 / 1,165 0
BEGIN PEAK HR
VOLUMES 72 280 17 95 547 206 101 188 134 66 473 108 2,287
APPROACH % 20% 76% 5% 11% 65% 24% 24% 44% 32% 10% 73% 17%
PEAK HR FACTOR 0.795 0.819 0.881 0.829 0.931
APP/DEPART 369 / 501 848 / 747 423 / 288 647 / 751 0

4:00 PM 31 128 9 21 103 18 45 101 44 11 46 21 578 3 2 0 0 5
4:15 PM 45 138 14 29 93 21 35 121 37 16 56 27 632 2 0 0 0 2
4:30 PM 40 130 10 24 103 26 44 99 38 17 73 19 623 1 2 0 0 3
4:45 PM 32 132 12 25 87 18 53 141 47 12 60 30 649 4 3 0 0 7
5:00 PM 39 162 14 30 106 28 55 128 37 11 54 27 691 4 1 0 0 5
5:15 PM 41 165 15 27 116 26 66 176 50 12 78 33 805 5 2 0 0 7
5:30 PM 38 156 22 39 122 30 57 152 53 19 49 23 760 2 0 0 0 2
5:45 PM 40 145 13 26 127 31 43 138 57 13 65 19 717 4 1 0 0 5

VOLUMES 306 1,156 109 221 857 198 398 1,056 363 111 481 199 5,455 25 11 0 0 36
APPROACH % 19% 74% 7% 17% 67% 16% 22% 58% 20% 14% 61% 25%
APP/DEPART 1,571 / 1,764 1,276 / 1,356 1,817 / 1,375 791 / 960 0
BEGIN PEAK HR
VOLUMES 158 628 64 122 471 115 221 594 197 55 246 102 2,973
APPROACH % 19% 74% 8% 17% 67% 16% 22% 59% 19% 14% 61% 25%
PEAK HR FACTOR 0.962 0.927 0.866 0.819 0.923
APP/DEPART 850 / 955 708 / 738 1,012 / 776 403 / 504 0

Day Creek

NORTH SIDE

Church WEST SIDE EAST SIDE Church

SOUTH SIDE

Day Creek

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:15 AM

PM

5:00 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Day Creek Day Creek Church Church

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Day Creek
Church

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 38

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1 3 1 1 3 0 1 2 0 1 2 1 0 0 0 0

7:00 AM 4 63 4 15 188 22 10 34 18 49 57 17 481 0 0 0 0 0
7:15 AM 7 60 6 12 217 28 10 43 12 49 83 16 543 0 0 0 0 0
7:30 AM 8 81 10 17 226 32 11 35 18 46 120 22 626 0 0 0 0 0
7:45 AM 8 80 22 26 310 57 17 71 12 51 171 21 846 0 0 0 0 0
8:00 AM 17 70 18 14 220 61 18 58 25 50 107 17 675 2 1 0 0 3
8:15 AM 16 72 11 25 263 55 23 45 20 41 116 23 710 2 2 1 0 5
8:30 AM 7 61 17 24 218 36 21 44 20 46 59 9 562 0 3 0 0 3
8:45 AM 11 75 9 21 186 35 20 46 16 29 74 17 539 0 2 2 0 4

VOLUMES 78 562 97 154 1,828 326 130 376 141 361 787 142 4,982 4 8 3 0 15
APPROACH % 11% 76% 13% 7% 79% 14% 20% 58% 22% 28% 61% 11%
APP/DEPART 737 / 839 2,308 / 2,334 647 / 619 1,290 / 1,190 0
BEGIN PEAK HR
VOLUMES 49 303 61 82 1,019 205 69 209 75 188 514 83 2,857
APPROACH % 12% 73% 15% 6% 78% 16% 20% 59% 21% 24% 65% 11%
PEAK HR FACTOR 0.939 0.831 0.874 0.808 0.844
APP/DEPART 413 / 457 1,306 / 1,286 353 / 349 785 / 765 0

4:00 PM 26 223 46 16 127 27 48 143 13 29 61 16 775 4 0 0 0 4
4:15 PM 21 234 65 23 130 36 35 141 11 24 100 30 850 0 0 1 0 1
4:30 PM 36 212 60 19 128 27 46 146 20 28 75 21 818 2 1 1 0 4
4:45 PM 32 320 75 16 144 30 59 173 13 30 84 26 1,002 4 0 1 0 5
5:00 PM 34 324 84 26 134 36 73 179 13 24 83 35 1,045 6 3 2 0 11
5:15 PM 36 344 107 19 126 37 48 197 12 21 85 25 1,057 1 3 2 0 6
5:30 PM 33 283 81 19 124 27 62 178 19 22 78 32 958 3 1 4 0 8
5:45 PM 43 302 82 24 111 37 54 140 22 19 100 15 949 5 1 0 0 6

VOLUMES 261 2,242 600 162 1,024 257 425 1,297 123 197 666 200 7,454 25 9 11 0 45
APPROACH % 8% 72% 19% 11% 71% 18% 23% 70% 7% 19% 63% 19%
APP/DEPART 3,103 / 2,865 1,443 / 1,369 1,845 / 2,050 1,063 / 1,170 0
BEGIN PEAK HR
VOLUMES 135 1,271 347 80 528 130 242 727 57 97 330 118 4,062
APPROACH % 8% 73% 20% 11% 72% 18% 24% 71% 6% 18% 61% 22%
PEAK HR FACTOR 0.900 0.941 0.968 0.960 0.961
APP/DEPART 1,753 / 1,629 738 / 696 1,026 / 1,147 545 / 590 0

Milliken

NORTH SIDE

Church WEST SIDE EAST SIDE Church

SOUTH SIDE

Milliken

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Milliken
Church

U-TURNS
Milliken Milliken Church Church

BICYCLE CROSSINGS

AM
PM

AM

7:30 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns
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DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 39

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 2 4 1 2 3 1 2 3 1 2 3 1 0 0 0 0

7:00 AM 19 42 10 48 158 41 11 75 11 34 177 12 638 2 0 1 1 4
7:15 AM 27 53 9 41 168 56 10 91 17 41 224 18 755 3 1 2 0 6
7:30 AM 23 69 6 53 192 74 14 99 18 51 263 32 894 2 2 1 2 7
7:45 AM 33 55 21 39 249 68 26 155 30 53 348 29 1,106 5 1 0 2 8
8:00 AM 19 65 12 50 219 65 23 142 23 59 292 29 998 6 0 2 1 9
8:15 AM 23 67 16 37 210 87 22 142 26 46 311 28 1,015 1 0 1 2 4
8:30 AM 38 59 24 52 188 58 24 127 18 59 266 19 932 8 0 2 2 12
8:45 AM 37 57 23 36 152 49 17 130 17 43 281 29 871 9 1 3 2 15

VOLUMES 219 467 121 356 1,536 498 147 961 160 386 2,162 196 7,209 36 5 12 12 65
APPROACH % 27% 58% 15% 15% 64% 21% 12% 76% 13% 14% 79% 7%
APP/DEPART 807 / 803 2,390 / 2,106 1,268 / 1,445 2,744 / 2,855 0
BEGIN PEAK HR
VOLUMES 113 246 73 178 866 278 95 566 97 217 1,217 105 4,051
APPROACH % 26% 57% 17% 13% 66% 21% 13% 75% 13% 14% 79% 7%
PEAK HR FACTOR 0.893 0.928 0.898 0.895 0.916
APP/DEPART 432 / 442 1,322 / 1,193 758 / 823 1,539 / 1,593 0

4:00 PM 82 240 57 42 90 39 58 294 43 34 200 37 1,216 20 1 2 1 24
4:15 PM 64 230 86 41 92 37 77 354 51 57 205 31 1,325 14 0 5 2 21
4:30 PM 80 250 83 41 99 36 49 310 41 36 214 34 1,273 15 1 3 3 22
4:45 PM 90 261 81 50 105 30 78 419 44 42 239 27 1,466 12 0 4 3 19
5:00 PM 79 343 98 31 106 37 79 408 41 46 184 29 1,481 17 0 12 2 31
5:15 PM 85 381 117 41 64 56 63 397 42 33 208 31 1,518 16 0 9 1 26
5:30 PM 90 302 108 27 107 42 95 365 36 44 201 50 1,467 18 0 9 1 28
5:45 PM 96 349 98 34 87 42 61 335 40 32 182 40 1,396 14 0 13 3 30

VOLUMES 666 2,356 728 307 750 319 560 2,882 338 324 1,633 279 11,142 126 2 57 16 201
APPROACH % 18% 63% 19% 22% 55% 23% 15% 76% 9% 14% 73% 12%
APP/DEPART 3,750 / 3,140 1,376 / 1,522 3,780 / 3,931 2,236 / 2,549 0
BEGIN PEAK HR
VOLUMES 344 1,287 404 149 382 165 315 1,589 163 165 832 137 5,932
APPROACH % 17% 63% 20% 21% 55% 24% 15% 77% 8% 15% 73% 12%
PEAK HR FACTOR 0.873 0.941 0.955 0.920 0.977
APP/DEPART 2,035 / 1,705 696 / 766 2,067 / 2,149 1,134 / 1,312 0

Milliken

NORTH SIDE

Foothill WEST SIDE EAST SIDE Foothill

SOUTH SIDE

Milliken

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Milliken
Foothill

U-TURNS
Milliken Milliken Foothill Foothill

BICYCLE CROSSINGS

AM
PM

AM

7:45 AM

PM

4:45 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 40

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 2 2 0 2 2 1 2 3 1 2 3 1 0 0 0 0

7:00 AM 5 38 8 75 41 23 14 112 9 39 222 28 614 0 0 1 3 4
7:15 AM 4 34 18 97 85 30 11 126 9 47 227 39 727 0 0 0 2 2
7:30 AM 4 15 13 81 104 27 9 135 12 42 369 37 848 0 0 0 3 3
7:45 AM 14 30 6 87 137 35 18 142 21 59 351 39 939 0 0 0 0 0
8:00 AM 8 27 9 59 111 26 10 157 17 72 350 39 885 0 0 0 3 3
8:15 AM 11 28 20 84 113 37 15 136 12 63 330 36 885 0 0 0 0 0
8:30 AM 15 22 24 55 75 24 17 159 15 66 314 28 814 0 0 0 2 2
8:45 AM 12 34 21 64 100 21 18 133 11 56 298 45 813 0 0 1 2 3

VOLUMES 73 228 119 602 766 223 112 1,100 106 444 2,461 291 6,525 0 0 2 15 17
APPROACH % 17% 54% 28% 38% 48% 14% 8% 83% 8% 14% 77% 9%
APP/DEPART 420 / 629 1,591 / 1,301 1,318 / 1,836 3,196 / 2,759 0
BEGIN PEAK HR
VOLUMES 37 100 48 311 465 125 52 570 62 236 1,400 151 3,557
APPROACH % 20% 54% 26% 35% 52% 14% 8% 83% 9% 13% 78% 8%
PEAK HR FACTOR 0.784 0.870 0.929 0.969 0.947
APP/DEPART 185 / 303 901 / 757 684 / 935 1,787 / 1,562 0

4:00 PM 33 133 71 53 87 32 40 331 12 50 208 50 1,100 0 0 2 5 7
4:15 PM 26 121 66 52 69 28 46 353 26 58 220 53 1,118 0 0 3 2 5
4:30 PM 33 130 85 54 59 28 62 380 16 52 212 40 1,151 0 0 5 5 10
4:45 PM 27 139 61 59 61 22 59 396 9 49 209 46 1,137 0 0 2 1 3
5:00 PM 33 145 81 69 76 21 57 426 9 43 196 48 1,204 0 0 3 7 10
5:15 PM 28 155 71 47 82 21 53 419 27 46 211 52 1,212 0 0 4 5 9
5:30 PM 29 163 75 61 69 17 54 418 15 50 217 44 1,212 0 0 1 8 9
5:45 PM 34 159 79 50 62 18 61 436 21 37 200 47 1,204 0 0 4 8 12

VOLUMES 243 1,145 589 445 565 187 432 3,159 135 385 1,673 380 9,338 0 0 24 41 65
APPROACH % 12% 58% 30% 37% 47% 16% 12% 85% 4% 16% 69% 16%
APP/DEPART 1,977 / 1,933 1,197 / 1,044 3,726 / 4,234 2,438 / 2,127 0
BEGIN PEAK HR
VOLUMES 124 622 306 227 289 77 225 1,699 72 176 824 191 4,832
APPROACH % 12% 59% 29% 38% 49% 13% 11% 85% 4% 15% 69% 16%
PEAK HR FACTOR 0.967 0.893 0.963 0.957 0.997
APP/DEPART 1,052 / 1,026 593 / 509 1,996 / 2,260 1,191 / 1,037 0

Rochester

NORTH SIDE

Foothill WEST SIDE EAST SIDE Foothill

SOUTH SIDE

Rochester

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:30 AM

PM

5:00 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Rochester Rochester Foothill Foothill

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Rochester
Foothill

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 41

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 2 3 1 2.5 1.5 1 2 4 0 2 3 1 0 0 0 0

7:00 AM 1 4 10 132 12 25 13 199 1 51 286 54 788 0 1 0 10 11
7:15 AM 0 5 23 135 29 24 15 190 2 61 306 57 847 0 3 0 7 10
7:30 AM 2 5 18 137 37 40 13 198 2 57 431 46 986 0 2 1 12 15
7:45 AM 0 2 14 127 37 56 27 224 1 91 432 48 1,059 0 2 2 13 17
8:00 AM 2 5 10 117 31 52 15 217 1 67 360 45 922 0 2 0 20 22
8:15 AM 3 4 6 110 32 59 20 198 1 48 333 39 853 0 0 0 10 10
8:30 AM 0 14 11 100 25 47 27 216 0 52 363 41 896 0 0 2 10 12
8:45 AM 2 14 14 69 17 36 26 173 3 69 371 44 838 0 3 1 13 17

VOLUMES 10 53 106 927 220 339 156 1,615 11 496 2,882 374 7,189 0 13 6 95 114
APPROACH % 6% 31% 63% 62% 15% 23% 9% 91% 1% 13% 77% 10%
APP/DEPART 169 / 590 1,486 / 632 1,782 / 2,730 3,752 / 3,237 0
BEGIN PEAK HR
VOLUMES 7 16 48 491 137 207 75 837 5 263 1,556 178 3,820
APPROACH % 10% 23% 68% 59% 16% 25% 8% 91% 1% 13% 78% 9%
PEAK HR FACTOR 0.710 0.949 0.910 0.874 0.902
APP/DEPART 71 / 272 835 / 350 917 / 1,425 1,997 / 1,773 0

4:00 PM 16 63 111 197 35 48 80 329 5 63 226 80 1,253 0 6 3 28 37
4:15 PM 17 51 103 140 31 60 124 341 6 91 213 85 1,262 0 6 4 35 45
4:30 PM 13 58 114 156 29 58 89 412 10 77 257 80 1,353 0 5 7 22 34
4:45 PM 15 69 114 152 38 58 84 374 4 98 179 73 1,258 0 2 7 36 45
5:00 PM 20 64 107 179 26 57 104 478 6 87 224 80 1,432 0 2 4 39 45
5:15 PM 16 90 105 136 31 61 117 396 10 69 210 103 1,344 0 3 3 30 36
5:30 PM 11 78 99 183 39 64 109 418 6 74 209 87 1,377 0 8 6 33 47
5:45 PM 16 76 105 171 36 69 109 417 17 68 245 106 1,435 0 11 11 26 48

VOLUMES 124 549 858 1,314 265 475 816 3,165 64 627 1,763 694 10,714 0 43 45 249 337
APPROACH % 8% 36% 56% 64% 13% 23% 20% 78% 2% 20% 57% 23%
APP/DEPART 1,531 / 2,057 2,054 / 707 4,045 / 5,543 3,084 / 2,407 0
BEGIN PEAK HR
VOLUMES 63 308 416 669 132 251 439 1,709 39 298 888 376 5,588
APPROACH % 8% 39% 53% 64% 13% 24% 20% 78% 2% 19% 57% 24%
PEAK HR FACTOR 0.932 0.920 0.930 0.932 0.974
APP/DEPART 787 / 1,123 1,052 / 341 2,187 / 2,898 1,562 / 1,226 0

Day Creek

NORTH SIDE

Foothill WEST SIDE EAST SIDE Foothill

SOUTH SIDE

Day Creek

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:30 AM

PM

5:00 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
Day Creek Day Creek Foothill Foothill

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
Day Creek
Foothill

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 42

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: X X X 1.5 X 1.5 X 3 1 X 3 1 0 0 0 0

7:00 AM 0 0 0 26 0 101 0 78 245 0 262 168 880 0 0 0 0 0
7:15 AM 0 0 0 26 0 106 0 102 243 0 329 190 996 0 0 0 0 0
7:30 AM 0 0 0 21 0 141 0 123 253 0 425 182 1,145 0 0 0 0 0
7:45 AM 0 0 0 33 0 168 0 162 209 0 449 172 1,193 0 0 0 0 0
8:00 AM 0 0 0 28 0 144 0 138 199 0 379 172 1,060 0 0 0 0 0
8:15 AM 0 0 0 22 0 140 0 134 212 0 357 163 1,028 0 0 0 0 0
8:30 AM 0 0 0 28 0 127 0 134 198 0 337 162 986 0 0 0 0 0
8:45 AM 0 0 0 24 0 171 0 134 144 0 380 109 962 0 0 0 0 0

VOLUMES 0 0 0 208 0 1,098 0 1,005 1,703 0 2,918 1,318 8,250 0 0 0 0 0
APPROACH % 0% 0% 0% 16% 0% 84% 0% 37% 63% 0% 69% 31%
APP/DEPART 0 / 1,318 1,306 / 1,703 2,708 / 1,213 4,236 / 4,016 0
BEGIN PEAK HR
VOLUMES 0 0 0 104 0 593 0 557 873 0 1,610 689 4,426
APPROACH % 0% 0% 0% 15% 0% 85% 0% 39% 61% 0% 70% 30%
PEAK HR FACTOR 0.000 0.867 0.951 0.926 0.927
APP/DEPART 0 / 689 697 / 873 1,430 / 661 2,299 / 2,203 0

4:00 PM 0 0 0 24 0 118 0 450 234 0 335 123 1,284 0 0 0 0 0
4:15 PM 0 0 0 33 0 134 0 409 217 0 345 88 1,226 0 0 0 0 0
4:30 PM 0 0 0 38 0 133 0 501 232 0 352 107 1,363 0 0 0 0 0
4:45 PM 0 0 0 64 0 141 0 477 225 0 322 116 1,345 0 0 0 0 0
5:00 PM 0 0 0 33 0 110 0 509 281 0 364 116 1,413 0 0 0 0 0
5:15 PM 0 0 0 26 0 144 0 522 234 0 319 119 1,364 0 0 0 0 0
5:30 PM 0 0 0 34 0 105 0 496 211 0 353 94 1,293 0 0 0 0 0
5:45 PM 0 0 0 46 0 146 0 514 215 0 361 93 1,375 0 0 0 0 0

VOLUMES 0 0 0 298 0 1,031 0 3,878 1,849 0 2,751 856 10,663 0 0 0 0 0
APPROACH % 0% 0% 0% 22% 0% 78% 0% 68% 32% 0% 76% 24%
APP/DEPART 0 / 856 1,329 / 1,849 5,727 / 4,176 3,607 / 3,782 0
BEGIN PEAK HR
VOLUMES 0 0 0 161 0 528 0 2,009 972 0 1,357 458 5,485
APPROACH % 0% 0% 0% 23% 0% 77% 0% 67% 33% 0% 75% 25%
PEAK HR FACTOR 0.000 0.840 0.943 0.945 0.970
APP/DEPART 0 / 458 689 / 972 2,981 / 2,170 1,815 / 1,885 0

I-15 SB Ramp

NORTH SIDE

Foothill WEST SIDE EAST SIDE Foothill

SOUTH SIDE

I-15 SB Ramp

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
I-15 SB Ramp
Foothill

U-TURNS
I-15 SB Ramp I-15 SB Ramp Foothill Foothill

BICYCLE CROSSINGS

AM
PM

AM

7:30 AM

PM

4:30 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

Add U-Turns to Left Turns



 
T816

DATE: LOCATION: PROJECT #: SC1307
Tue, May 2, 17 NORTH & SOUTH: LOCATION #: 43

EAST & WEST: CONTROL: SIGNAL
 NOTES: AM ▲

PM N
MD ◄ W E ►

OTHER S
OTHER ▼

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
 

NL NT NR SL ST SR EL ET ER WL WT WR TOTAL NB SB EB WB TTL
LANES: 1.5 X 1.5 X X X X 3 1 X 3 1 0 0 0 0

7:00 AM 170 0 92 0 0 0 0 67 33 0 263 35 660 0 0 0 0 0
7:15 AM 188 0 110 0 0 0 0 87 39 0 331 37 792 0 0 0 0 0
7:30 AM 230 0 135 0 0 0 0 89 52 0 380 42 928 0 0 0 0 0
7:45 AM 251 0 102 0 0 0 0 139 56 0 372 43 963 0 0 0 0 0
8:00 AM 176 0 100 0 0 0 0 110 52 0 378 50 866 0 0 0 0 0
8:15 AM 185 0 99 0 0 0 0 107 44 0 338 44 817 0 0 0 0 0
8:30 AM 178 0 102 0 0 0 0 109 48 0 325 34 796 0 0 0 0 0
8:45 AM 233 0 95 0 0 0 0 106 50 0 259 24 767 0 0 0 0 0

VOLUMES 1,611 0 835 0 0 0 0 814 374 0 2,646 309 6,589 0 0 0 0 0
APPROACH % 66% 0% 34% 0% 0% 0% 0% 69% 31% 0% 90% 10%
APP/DEPART 2,446 / 309 0 / 374 1,188 / 1,649 2,955 / 4,257 0
BEGIN PEAK HR
VOLUMES 842 0 436 0 0 0 0 445 204 0 1,468 179 3,574
APPROACH % 66% 0% 34% 0% 0% 0% 0% 69% 31% 0% 89% 11%
PEAK HR FACTOR 0.875 0.000 0.832 0.962 0.928
APP/DEPART 1,278 / 179 0 / 204 649 / 881 1,647 / 2,310 0

4:00 PM 164 0 146 0 0 0 0 250 221 0 299 69 1,149 0 0 0 0 0
4:15 PM 169 0 128 0 0 0 0 244 198 0 265 79 1,083 0 0 0 0 0
4:30 PM 165 0 133 0 0 0 0 292 246 0 300 80 1,216 0 0 0 0 0
4:45 PM 172 0 138 0 0 0 0 286 254 0 272 69 1,191 0 0 0 0 0
5:00 PM 181 0 143 0 0 0 0 259 282 0 305 97 1,267 0 0 0 0 0
5:15 PM 178 0 170 0 0 0 0 250 297 0 266 89 1,250 0 0 0 0 0
5:30 PM 156 0 137 0 0 0 0 299 231 0 291 65 1,179 0 0 0 0 0
5:45 PM 188 0 137 0 0 0 0 300 257 0 270 63 1,215 0 0 0 0 0

VOLUMES 1,373 0 1,132 0 0 0 0 2,180 1,986 0 2,268 611 9,550 0 0 0 0 0
APPROACH % 55% 0% 45% 0% 0% 0% 0% 52% 48% 0% 79% 21%
APP/DEPART 2,505 / 611 0 / 1,986 4,166 / 3,312 2,879 / 3,641 0
BEGIN PEAK HR
VOLUMES 696 0 584 0 0 0 0 1,087 1,079 0 1,143 335 4,924
APPROACH % 54% 0% 46% 0% 0% 0% 0% 50% 50% 0% 77% 23%
PEAK HR FACTOR 0.920 0.000 0.990 0.919 0.972
APP/DEPART 1,280 / 335 0 / 1,079 2,166 / 1,671 1,478 / 1,839 0

I-15 NB Ramp

NORTH SIDE

Foothill WEST SIDE EAST SIDE Foothill

SOUTH SIDE

I-15 NB Ramp

N SIDE S SIDE E SIDE W SIDE TOTAL N SIDE S SIDE E SIDE W SIDE TOTAL NS SS ES WS TOTAL
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BICYCLE CROSSINGS

AM
PM

AM

7:30 AM

PM

4:30 PM

PEDESTRIAN + BIKE  CROSSINGS PEDESTRIAN CROSSINGS

U-TURNS
I-15 NB Ramp I-15 NB Ramp Foothill Foothill

INTERSECTION TURNING MOVEMENT COUNTS
PREPARED BY:  AimTD LLC. tel: 714 253 7888 cs@aimtd.com

Rancho Cucamonga
I-15 NB Ramp
Foothill

Add U-Turns to Left Turns



Location: Rancho Cucamonga PROJECT:

AM Period NB  SB  EB  WB PM Period NB  SB  EB  WB  

0:00 4  2     12:00 84  85    
0:15 3  0    12:15 112  106   
0:30 0  3    12:30 78  72   
0:45 4 11 0 5   16 12:45 44 318 40 303   621

1:00 2  2    13:00 44  51    
1:15 4  2    13:15 46  51    
1:30 0  0    13:30 73  68    
1:45 0 6 0 4   10 13:45 136 299 141 311   610

2:00 0  0     14:00 85  125     
2:15 0  0     14:15 51  61     
2:30 0  0     14:30 51  68     
2:45 0 0 2 2   2 14:45 80 267 84 338   605

3:00 0  0     15:00 192  108     
3:15 0  0     15:15 145  141     
3:30 0  0     15:30 75  109     
3:45 0 0 0 0    15:45 85 497 101 459   956

4:00 0  0     16:00 72  84     
4:15 0  2     16:15 67  64     
4:30 3  9     16:30 77  73     
4:45 5 8 3 14   22 16:45 84 300 103 324   624

5:00 4  3     17:00 94  102     
5:15 2  8     17:15 98  88     
5:30 0  7     17:30 70  91     
5:45 6 12 10 28   40 17:45 95 357 66 347   704

6:00 4  10     18:00 79  74     
6:15 23  21     18:15 86  77     
6:30 36  37     18:30 97  82     
6:45 51 114 30 98   212 18:45 137 399 69 302   701

7:00 60  51     19:00 44  72     
7:15 95  76     19:15 44  59     
7:30 117  142     19:30 48  40     
7:45 217 489 215 484   973 19:45 57 193 41 212   405

8:00 155  65     20:00 48  75     
8:15 83  33     20:15 38  50     
8:30 68  43     20:30 36  46     
8:45 68 374 42 183   557 20:45 28 150 35 206   356

9:00 103  46     21:00 31  65     
9:15 85  79     21:15 47  49     
9:30 84  54    21:30 24  45     
9:45 112 384 51 230   614 21:45 23 125 43 202   327

10:00 84  41     22:00 13  58     
10:15 53  41     22:15 13  15     
10:30 78  45     22:30 13  11     
10:45 113 328 78 205   533 22:45 12 51 6 90   141

11:00 66  62     23:00 8  9     
11:15 43  45     23:15 5  4    
11:30 52  41     23:30 5  3     
11:45 62 223 62 210   433 23:45 5 23 3 19   42

Total Vol. 1949 1463 3412  2979 3113 6092

NB SB EB WB Combined

4928 4576    9504

Split % 57.1% 42.9% 35.9% 48.9% 51.1% 64.1%
Peak Hour 7:15 7:15 7:15 15:00 15:00 15:00

Volume 584 498 1082 497 459 956
P.H.F. 0.67 0.58 0.63 0.63 0.81 0.80

Tuesday, May 02, 2017 SC1307

ADT6 Milliken south of Wilson. Prepared by AimTD tel. 714 253 7888

Daily Totals

AM PM

cs@aimtd.com                                                  Tell. 714 253 7888



APPENDIX B: APPROVED DEVELOPMENT PROJECTS



Related Projects List provided by City Planning Department June 2017 

1. 9455 Hyssop Drive – 30,000 Warehouse & 4,667 square foot Office. Approved by Planning 
Commission. Building Permits in Review.

2. 9500 & 9505 Feron Blvd – 59,509 and 80,494 square foot Warehouses, 5,000 square feet of 
Office each.  Planning Commission Not Yet Approved.

3. Northeast Corner of 6th and Center Drive ‐ Approved by Planning Commission. Building Permits 
in Review. Building 1:  59,215 sf / Building 2:  15,668 sf / Building 3:  12,761 sf

4. Mayten Avenue & South of Foothill – 6 Industrial Building, totaling 171,322 square feet. Buildin
5. 9370 Pittsburgh Avenue – 44,336 square feet. Built.
6. West Side of Pittsburg Avenue (opposite 9370 Pittsburg Avenue) – 45,797 square feet. Built.
7. NWC of 4th and Utica – 293,283 sf. Going to Planning Commission soon.
8. North of Arrow & West of Etiwanda – 611,000 square feet. Going to Planning Commission soon.
9. Hickory and Arrow – 215,700 square feet. Approved by Planning Commission. Building permits 

in progress.
10. NEC 4th & Utica – 232,058 sf. Going to Planning Commission soon.
11. 8889 Santa Anita – 339,000 sf. Going to Planning Commission soon.
12. SWC Golden Prairie and Etiwanda – 5 DU SFH
13. Indian Wells North of Day Creek – 95 DU SFH
14. NWC East Avenue and Wilson Avenue TTM 18908 – 30 DU SFH
15. NEC Etiwanda Avenue and Wilson Avenue TTM 16072 – 359 DU SFH
16. NEC Etiwanda Avenue and Lower Crest TTM 14749 – 269 DU SFH
17. Wilson Residential Project – 113 DU SFH
18. Sycamore Heights (Foothill & P&E Trail) – 175 unit condominiums. Approved by Planning 

Commission. No Building Permits Yet.
19. Vitner Apartments (Vitner & Hermosa) – 185 unit apartment. Approved by Planning 

Commission. Under construction.
20. Via Pacifica (Archibald & Baseline, 7418 Archibald Avenue) – 60 units condominium. Approved 

by Planning Commission. Building permits under review.
21. Meryl Gardens (Highland & Cambridge, 9942 Highland) – 112 units condominium. Approved by 

Planning Commission. Building permits under review.
22. Weaver Lane (Northeast Corner of Carnelian & Cherry Lane) – 26 SFD Units. Approved by 

Planning Commission. No Building Permits Yet.
23. Victoria & Hermosa (Northwest Corner) – 20 SFD Units. Going to Planning Commission soon.
24. Day Creek (Northwest corner of Day Creek & Baseline) ‐ 140 senior apartments. Approved by 

Planning Commission. No Building Permits Yet.
25. DR Horton’s (Southwest corner of Day Creek & Baseline) – 392 residential units, 71 room hotel 

and 2 restaurants. Recently approved by Planning Commission.
26. Empire Lakes – 2650‐3450 Units, Up to 220,000 non‐residential areas
27. Day Creek Marketplace (Day Creek & Baseline) – 100,135 square feet commercial shopping 

center. Approved by Planning Commission. Under construction.
28. Ambleside Place north of Colonbero Road (Ling Yen Mountain Temple) – currently developed 

with a Buddhist Temple that will be expanded to be able to accommodate up to 500 patrons.
29. Westgate Specific Plan – 68 total planning areas including 57 AC park, 880 DU SFH, 4,530 DU 

MFH, 2,060 student elementary school, 2,500 student high school, 2,418 KSF Office, 158 KSF 
Retail, 337 KSF Industrial, 1,218 KSF high‐cube warehouse, 82 KSF mini‐warehouse use



 

 

APPENDIX C: LEVEL OF SERVICE CALCULATION SHEETS 
EXISTING YEAR (2017) CONDITIONS



HCM 6th AWSC Etiwanda Heights TIA
1: Amethyst Ave & Wilson Ave Existing AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing AM Peak Hour Synchro 9 Report
Fehr & Peers Page 1

Intersection
Intersection Delay, s/veh 10.1
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 193 19 19 205 10 20 20 37 26 16 21
Future Vol, veh/h 7 193 19 19 205 10 20 20 37 26 16 21
Peak Hour Factor 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 10 276 27 27 293 14 29 29 53 37 23 30
Number of Lanes 1 2 0 1 2 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 3 3 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 3 3
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 3 3
HCM Control Delay 10 10.1 10.1 10.1
HCM LOS A B B B
        

Lane NBLn1 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1
Vol Left, % 26% 100% 0% 0% 100% 0% 0% 41%
Vol Thru, % 26% 0% 100% 77% 0% 100% 87% 25%
Vol Right, % 48% 0% 0% 23% 0% 0% 13% 33%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 77 7 129 83 19 137 78 63
LT Vol 20 7 0 0 19 0 0 26
Through Vol 20 0 129 64 0 137 68 16
RT Vol 37 0 0 19 0 0 10 21
Lane Flow Rate 110 10 184 119 27 195 112 90
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.184 0.017 0.286 0.18 0.046 0.302 0.17 0.156
Departure Headway (Hd) 6.028 6.101 5.596 5.434 6.074 5.568 5.478 6.241
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 596 589 645 663 592 648 658 575
Service Time 3.76 3.809 3.304 3.142 3.782 3.276 3.186 3.973
HCM Lane V/C Ratio 0.185 0.017 0.285 0.179 0.046 0.301 0.17 0.157
HCM Control Delay 10.1 8.9 10.5 9.3 9.1 10.7 9.3 10.1
HCM Lane LOS B A B A A B A B
HCM 95th-tile Q 0.7 0.1 1.2 0.7 0.1 1.3 0.6 0.5



HCM 6th AWSC Etiwanda Heights TIA
2: Archibald Ave & Wilson Ave Existing AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing AM Peak Hour Synchro 9 Report
Fehr & Peers Page 2

Intersection
Intersection Delay, s/veh11.7
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 159 67 93 158 4 56 71 86 17 133 27
Future Vol, veh/h 15 159 67 93 158 4 56 71 86 17 133 27
Peak Hour Factor 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 19 201 85 118 200 5 71 90 109 22 168 34
Number of Lanes 1 2 0 1 2 0 1 2 0 1 2 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 3 3 3 3
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 3 3 3
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 3 3 3 3
HCM Control Delay 11.9 11.9 11.4 11.5
HCM LOS B B B B
        

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 EBLn3WBLn1WBLn2WBLn3 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 0%
Vol Thru, % 0% 100% 22% 0% 100% 44% 0% 100% 93% 0% 100% 62%
Vol Right, % 0% 0% 78% 0% 0% 56% 0% 0% 7% 0% 0% 38%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 56 47 110 15 106 120 93 105 57 17 89 71
LT Vol 56 0 0 15 0 0 93 0 0 17 0 0
Through Vol 0 47 24 0 106 53 0 105 53 0 89 44
RT Vol 0 0 86 0 0 67 0 0 4 0 0 27
Lane Flow Rate 71 60 139 19 134 152 118 133 72 22 112 90
Geometry Grp 8 8 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.148 0.117 0.25 0.039 0.258 0.275 0.24 0.254 0.136 0.046 0.222 0.172
Departure Headway (Hd) 7.536 7.036 6.487 7.415 6.915 6.524 7.354 6.854 6.804 7.625 7.125 6.86
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 473 506 550 480 517 547 485 520 524 467 501 519
Service Time 5.329 4.829 4.28 5.204 4.704 4.313 5.141 4.641 4.592 5.421 4.921 4.656
HCM Lane V/C Ratio 0.15 0.119 0.253 0.04 0.259 0.278 0.243 0.256 0.137 0.047 0.224 0.173
HCM Control Delay 11.6 10.8 11.5 10.5 12.1 11.8 12.5 12 10.7 10.8 12 11.1
HCM Lane LOS B B B B B B B B B B B B
HCM 95th-tile Q 0.5 0.4 1 0.1 1 1.1 0.9 1 0.5 0.1 0.8 0.6



HCM 6th AWSC Etiwanda Heights TIA
3: Hermosa Ave & Wilson Ave Existing AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing AM Peak Hour Synchro 9 Report
Fehr & Peers Page 3

Intersection
Intersection Delay, s/veh14.2
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 243 52 142 204 21 19 38 89 23 96 25
Future Vol, veh/h 8 243 52 142 204 21 19 38 89 23 96 25
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 9 286 61 167 240 25 22 45 105 27 113 29
Number of Lanes 1 1 0 1 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 17.4 13.3 11.8 12.2
HCM LOS C B B B
        

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 13% 100% 0% 100% 0% 16%
Vol Thru, % 26% 0% 82% 0% 91% 67%
Vol Right, % 61% 0% 18% 0% 9% 17%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 146 8 295 142 225 144
LT Vol 19 8 0 142 0 23
Through Vol 38 0 243 0 204 96
RT Vol 89 0 52 0 21 25
Lane Flow Rate 172 9 347 167 265 169
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.292 0.018 0.593 0.31 0.449 0.3
Departure Headway (Hd) 6.12 6.785 6.151 6.679 6.104 6.379
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 582 525 583 535 588 559
Service Time 4.217 4.563 3.928 4.457 3.881 4.476
HCM Lane V/C Ratio 0.296 0.017 0.595 0.312 0.451 0.302
HCM Control Delay 11.8 9.7 17.6 12.5 13.8 12.2
HCM Lane LOS B A C B B B
HCM 95th-tile Q 1.2 0.1 3.9 1.3 2.3 1.3



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
4: Haven Ave & Wilson Ave Existing AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing AM Peak Hour Synchro 9 Report
Fehr & Peers Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 15 279 123 150 200 47 47 127 272 35 169 31
Future Volume (veh/h) 15 279 123 150 200 47 47 127 272 35 169 31
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 21 388 171 208 278 65 65 176 378 49 235 43
Peak Hour Factor 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 387 519 440 334 1308 584 74 1119 499 62 1094 488
Arrive On Green 0.02 0.29 0.29 0.11 0.39 0.39 0.04 0.33 0.33 0.04 0.33 0.33
Sat Flow, veh/h 1688 1772 1502 1688 3367 1502 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 21 388 171 208 278 65 65 176 378 49 235 43
Grp Sat Flow(s),veh/h/ln1688 1772 1502 1688 1683 1502 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 0.7 14.1 6.4 6.1 3.9 2.0 2.7 2.6 15.9 2.0 3.6 1.4
Cycle Q Clear(g_c), s 0.7 14.1 6.4 6.1 3.9 2.0 2.7 2.6 15.9 2.0 3.6 1.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 387 519 440 334 1308 584 74 1119 499 62 1094 488
V/C Ratio(X) 0.05 0.75 0.39 0.62 0.21 0.11 0.88 0.16 0.76 0.79 0.21 0.09
Avail Cap(c_a), veh/h 704 817 693 846 1553 693 345 2042 911 226 1094 488
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 19.4 22.7 20.0 17.5 14.4 13.9 33.7 16.7 21.1 33.9 17.4 16.6
Incr Delay (d2), s/veh 0.1 1.9 0.5 1.9 0.1 0.1 25.8 0.1 2.7 19.9 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 5.4 2.1 2.2 1.3 0.6 1.6 0.9 5.2 1.1 1.2 0.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.5 24.6 20.5 19.4 14.5 13.9 59.5 16.7 23.8 53.8 17.5 16.7
LnGrp LOS B C C B B B E B C D B B
Approach Vol, veh/h 580 551 619 327
Approach Delay, s/veh 23.2 16.3 25.5 22.8
Approach LOS C B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.0 24.8 7.1 27.0 5.2 31.6 6.6 27.6
Change Period (Y+Rc), s 3.5 6.7 3.5 * 7 3.5 6.7 3.5 * 7
Max Green Setting (Gmax), s30.0 30.0 15.0 * 20 15.0 30.0 10.0 * 40
Max Q Clear Time (g_c+I1), s8.1 16.1 4.7 5.6 2.7 5.9 4.0 17.9
Green Ext Time (p_c), s 0.5 2.0 0.1 1.3 0.0 1.6 0.0 2.6

Intersection Summary
HCM 6th Ctrl Delay 22.0
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Etiwanda Heights TIA
5: College Dr & Wilson Ave Existing AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing AM Peak Hour Synchro 9 Report
Fehr & Peers Page 5

Intersection
Int Delay, s/veh 2.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 327 38 180 410 7 17
Future Vol, veh/h 327 38 180 410 7 17
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 165 - 0 50
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 68 68 68 68 68 68
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 481 56 265 603 10 25
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 537 0 1642 509
          Stage 1 - - - - 509 -
          Stage 2 - - - - 1133 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1031 - 110 564
          Stage 1 - - - - 604 -
          Stage 2 - - - - 307 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1031 - 82 564
Mov Cap-2 Maneuver - - - - 179 -
          Stage 1 - - - - 604 -
          Stage 2 - - - - 228 -
 

Approach EB WB NB
HCM Control Delay, s 0 3 16
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 179 564 - - 1031 -
HCM Lane V/C Ratio 0.058 0.044 - - 0.257 -
HCM Control Delay (s) 26.3 11.7 - - 9.7 -
HCM Lane LOS D B - - A -
HCM 95th %tile Q(veh) 0.2 0.1 - - 1 -



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
7: Day Creek Blvd & Wilson Ave Existing AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing AM Peak Hour Synchro 9 Report
Fehr & Peers Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 36 36 30 181 4 71 13 735 86 176 907 6
Future Volume (veh/h) 36 36 30 181 4 71 13 735 86 176 907 6
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 45 45 38 226 5 89 16 919 108 220 1134 8
Peak Hour Factor 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 254 178 134 399 341 304 32 1287 739 265 1783 13
Arrive On Green 0.04 0.10 0.07 0.15 0.20 0.17 0.02 0.38 0.35 0.16 0.52 0.48
Sat Flow, veh/h 1688 1829 1378 1688 1683 1502 1688 3367 1502 1688 3427 24
Grp Volume(v), veh/h 45 41 42 226 5 89 16 919 108 220 557 585
Grp Sat Flow(s),veh/h/ln 1688 1683 1524 1688 1683 1502 1688 1683 1502 1688 1683 1768
Q Serve(g_s), s 1.8 1.7 1.9 8.6 0.2 3.8 0.7 17.1 2.9 9.3 17.5 17.5
Cycle Q Clear(g_c), s 1.8 1.7 1.9 8.6 0.2 3.8 0.7 17.1 2.9 9.3 17.5 17.5
Prop In Lane 1.00 0.90 1.00 1.00 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 254 163 148 399 341 304 32 1287 739 265 876 920
V/C Ratio(X) 0.18 0.25 0.28 0.57 0.01 0.29 0.50 0.71 0.15 0.83 0.64 0.64
Avail Cap(c_a), veh/h 529 736 666 495 736 657 344 1952 1036 458 976 1025
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 30.1 30.8 31.8 24.6 23.5 25.9 35.8 19.3 10.2 30.1 12.7 12.7
Incr Delay (d2), s/veh 0.3 0.3 0.4 1.3 0.0 0.2 11.6 0.7 0.1 6.6 1.2 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 0.6 0.7 3.3 0.1 1.3 0.4 5.9 0.8 3.9 5.5 5.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.4 31.1 32.2 25.9 23.5 26.1 47.4 20.1 10.3 36.7 13.8 13.8
LnGrp LOS C C C C C C D C B D B B
Approach Vol, veh/h 128 320 1043 1362
Approach Delay, s/veh 31.2 25.9 19.5 17.5
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.8 11.1 5.4 42.3 7.0 18.9 15.6 32.2
Change Period (Y+Rc), s 4.0 * 6.2 4.0 * 6.7 4.0 * 6.2 4.0 * 6.7
Max Green Setting (Gmax), s 15.0 * 30 15.0 * 40 15.0 * 30 20.0 * 40
Max Q Clear Time (g_c+I1), s 10.6 3.9 2.7 19.5 3.8 5.8 11.3 19.1
Green Ext Time (p_c), s 0.2 0.2 0.0 7.0 0.0 0.3 0.4 6.4

Intersection Summary
HCM 6th Ctrl Delay 19.8
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
10: Wardman Bullock Rd & Wilson Ave Existing AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing AM Peak Hour Synchro 9 Report
Fehr & Peers Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 26 423 18 312 671 29 48 16 227 34 50 117
Future Volume (veh/h) 26 423 18 312 671 29 48 16 227 34 50 117
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 31 498 21 367 789 34 56 19 267 40 59 138
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 43 957 427 411 891 755 69 357 603 54 91 212
Arrive On Green 0.03 0.28 0.28 0.24 0.50 0.50 0.04 0.20 0.16 0.03 0.19 0.16
Sat Flow, veh/h 1688 3367 1502 1688 1772 1502 1688 1772 1502 1688 471 1102
Grp Volume(v), veh/h 31 498 21 367 789 34 56 19 267 40 0 197
Grp Sat Flow(s),veh/h/ln1688 1683 1502 1688 1772 1502 1688 1772 1502 1688 0 1574
Q Serve(g_s), s 1.2 8.3 0.7 14.1 26.7 0.8 2.2 0.6 8.7 1.6 0.0 7.8
Cycle Q Clear(g_c), s 1.2 8.3 0.7 14.1 26.7 0.8 2.2 0.6 8.7 1.6 0.0 7.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.70
Lane Grp Cap(c), veh/h 43 957 427 411 891 755 69 357 603 54 0 303
V/C Ratio(X) 0.73 0.52 0.05 0.89 0.89 0.05 0.81 0.05 0.44 0.75 0.00 0.65
Avail Cap(c_a), veh/h 617 2126 948 617 1119 948 365 725 915 365 0 644
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 32.4 20.1 17.4 24.5 14.9 8.5 31.9 21.6 14.6 32.2 0.0 25.8
Incr Delay (d2), s/veh 20.8 0.2 0.0 10.9 6.4 0.0 19.8 0.0 0.2 18.5 0.0 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.7 2.9 0.2 6.2 9.7 0.2 1.2 0.2 0.0 0.9 0.0 2.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.2 20.3 17.4 35.3 21.3 8.5 51.7 21.6 14.8 50.7 0.0 26.7
LnGrp LOS D C B D C A D C B D A C
Approach Vol, veh/h 550 1190 342 237
Approach Delay, s/veh 22.0 25.3 21.2 30.7
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s20.3 23.0 6.7 16.9 5.7 37.7 6.1 17.5
Change Period (Y+Rc), s 3.5 * 6.3 3.5 * 6.4 3.5 * 6.3 3.5 * 6.4
Max Green Setting (Gmax), s25.0 * 40 15.0 * 25 25.0 * 40 15.0 * 25
Max Q Clear Time (g_c+I1), s16.1 10.3 4.2 9.8 3.2 28.7 3.6 10.7
Green Ext Time (p_c), s 0.8 2.0 0.1 0.6 0.0 2.6 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 24.5
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
11: Cherry Ave & Wilson Ave/Beech Ave Existing AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing AM Peak Hour Synchro 9 Report
Fehr & Peers Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 232 449 192 99 410 150 259 129 61 343 266 391
Future Volume (veh/h) 232 449 192 99 410 150 259 129 61 343 266 391
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1800 1800 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 255 493 211 109 451 76 285 142 16 377 292 148
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 0 0 2 2 2 2 2 2 2 2 2
Cap, veh/h 304 706 301 154 617 103 352 800 89 532 382 324
Arrive On Green 0.18 0.30 0.28 0.09 0.21 0.21 0.21 0.26 0.26 0.16 0.22 0.22
Sat Flow, veh/h 1688 2337 994 1688 2885 483 1688 3055 340 3274 1772 1502
Grp Volume(v), veh/h 255 360 344 109 262 265 285 77 81 377 292 148
Grp Sat Flow(s),veh/h/ln1688 1710 1621 1688 1683 1685 1688 1683 1711 1637 1772 1502
Q Serve(g_s), s 12.8 16.3 16.6 5.5 12.7 12.9 14.1 3.1 3.2 9.6 13.6 4.5
Cycle Q Clear(g_c), s 12.8 16.3 16.6 5.5 12.7 12.9 14.1 3.1 3.2 9.6 13.6 4.5
Prop In Lane 1.00 0.61 1.00 0.29 1.00 0.20 1.00 1.00
Lane Grp Cap(c), veh/h 304 517 490 154 360 360 352 441 448 532 382 324
V/C Ratio(X) 0.84 0.70 0.70 0.71 0.73 0.74 0.81 0.18 0.18 0.71 0.76 0.46
Avail Cap(c_a), veh/h 307 629 596 307 619 620 421 441 448 992 543 460
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.8 27.1 27.8 38.8 32.2 32.3 33.1 25.1 25.1 34.8 32.3 10.8
Incr Delay (d2), s/veh 17.2 1.7 1.9 2.2 1.1 1.1 9.7 0.2 0.2 1.8 4.1 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.4 6.4 6.3 2.3 4.9 5.0 6.4 1.2 1.3 3.8 5.9 2.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 52.0 28.8 29.7 41.0 33.2 33.4 42.8 25.3 25.3 36.6 36.4 11.8
LnGrp LOS D C C D C C D C C D D B
Approach Vol, veh/h 959 636 443 817
Approach Delay, s/veh 35.3 34.6 36.5 32.0
Approach LOS D C D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s18.3 27.0 12.0 30.5 22.3 22.9 19.8 22.8
Change Period (Y+Rc), s 5.6 5.9 5.0 6.3 5.9 5.9 5.0 6.3
Max Green Setting (Gmax), s25.0 20.0 15.0 30.0 20.0 25.0 15.0 30.0
Max Q Clear Time (g_c+I1), s11.6 5.2 7.5 18.6 16.1 15.6 14.8 14.9
Green Ext Time (p_c), s 1.1 0.6 0.0 2.0 0.3 1.4 0.0 1.6

Intersection Summary
HCM 6th Ctrl Delay 34.4
HCM 6th LOS C



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
12: Beech Ave & I-15 SB Ramps Existing AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing AM Peak Hour Synchro 9 Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 416 392 471 574 178 213
Future Volume (veh/h) 416 392 471 574 178 213
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 457 431 518 631 196 234
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 438 2381 1337 596 323 288
Arrive On Green 0.26 0.71 0.13 0.13 0.19 0.19
Sat Flow, veh/h 1688 3455 3455 1502 1688 1502
Grp Volume(v), veh/h 457 431 518 631 196 234
Grp Sat Flow(s),veh/h/ln1688 1683 1683 1502 1688 1502
Q Serve(g_s), s 20.5 3.4 11.1 31.4 8.4 11.8
Cycle Q Clear(g_c), s 20.5 3.4 11.1 31.4 8.4 11.8
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 438 2381 1337 596 323 288
V/C Ratio(X) 1.04 0.18 0.39 1.06 0.61 0.81
Avail Cap(c_a), veh/h 438 2381 1337 596 327 291
HCM Platoon Ratio 1.00 1.00 0.33 0.33 1.00 1.00
Upstream Filter(I) 0.68 0.68 0.86 0.86 1.00 1.00
Uniform Delay (d), s/veh 29.3 3.9 25.5 34.3 29.2 30.6
Incr Delay (d2), s/veh 47.3 0.1 0.7 50.6 3.1 15.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln13.3 0.7 4.8 20.7 3.6 10.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 76.6 4.0 26.3 84.9 32.4 46.5
LnGrp LOS F A C F C D
Approach Vol, veh/h 888 1149 430
Approach Delay, s/veh 41.4 58.5 40.1
Approach LOS D E D

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 59.9 19.1 24.5 35.4
Change Period (Y+Rc), s 5.5 5.3 4.5 5.5
Max Green Setting (Gmax), s 54.0 14.0 20.0 29.0
Max Q Clear Time (g_c+I1), s 5.4 13.8 22.5 33.4
Green Ext Time (p_c), s 1.7 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 49.1
HCM 6th LOS D



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
13: Beech Ave & I-15 NB Ramps Existing AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing AM Peak Hour Synchro 9 Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 92 560 866 125 253 118
Future Volume (veh/h) 92 560 866 125 253 118
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 98 596 921 133 269 126
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 135 2340 1901 848 344 306
Arrive On Green 0.08 0.70 0.56 0.56 0.20 0.20
Sat Flow, veh/h 1688 3455 3455 1502 1688 1502
Grp Volume(v), veh/h 98 596 921 133 269 126
Grp Sat Flow(s),veh/h/ln1688 1683 1683 1502 1688 1502
Q Serve(g_s), s 4.5 5.2 13.0 3.3 11.9 5.8
Cycle Q Clear(g_c), s 4.5 5.2 13.0 3.3 11.9 5.8
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 135 2340 1901 848 344 306
V/C Ratio(X) 0.73 0.25 0.48 0.16 0.78 0.41
Avail Cap(c_a), veh/h 438 2340 1901 848 455 405
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.95 0.95 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 35.5 4.5 10.3 8.2 29.8 27.3
Incr Delay (d2), s/veh 2.7 0.2 0.9 0.4 7.0 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.8 1.2 4.0 1.0 5.3 5.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 38.2 4.7 11.2 8.6 36.8 28.4
LnGrp LOS D A B A D C
Approach Vol, veh/h 694 1054 395
Approach Delay, s/veh 9.4 10.9 34.1
Approach LOS A B C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 58.9 20.1 10.3 48.6
Change Period (Y+Rc), s 5.5 5.3 4.5 5.5
Max Green Setting (Gmax), s 48.0 20.0 20.0 23.0
Max Q Clear Time (g_c+I1), s 7.2 13.9 6.5 15.0
Green Ext Time (p_c), s 2.5 0.9 0.1 2.8

Intersection Summary
HCM 6th Ctrl Delay 14.7
HCM 6th LOS B



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
14: Milliken Ave & Grizzly Dr Existing AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing AM Peak Hour Synchro 9 Report
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Movement WBL WBR NBU NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 150 54 330 512 286 134 174
Future Volume (veh/h) 150 54 330 512 286 134 174
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1800 1800 1772 1772 1772 1772
Adj Flow Rate, veh/h 221 79 753 421 197 256
Peak Hour Factor 0.68 0.68 0.68 0.68 0.68 0.68
Percent Heavy Veh, % 0 0 2 2 2 2
Cap, veh/h 309 110 1290 576 246 2903
Arrive On Green 0.26 0.23 0.38 0.38 0.15 0.60
Sat Flow, veh/h 1200 429 3455 1502 1688 4997
Grp Volume(v), veh/h 301 0 753 421 197 256
Grp Sat Flow(s),veh/h/ln1635 0 1683 1502 1688 1612
Q Serve(g_s), s 9.4 0.0 10.0 13.5 6.3 1.3
Cycle Q Clear(g_c), s 9.4 0.0 10.0 13.5 6.3 1.3
Prop In Lane 0.73 0.26 1.00 1.00
Lane Grp Cap(c), veh/h 421 0 1290 576 246 2903
V/C Ratio(X) 0.72 0.00 0.58 0.73 0.80 0.09
Avail Cap(c_a), veh/h 1363 0 2244 1001 902 3224
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 19.2 0.0 13.7 14.8 23.2 4.7
Incr Delay (d2), s/veh 2.7 0.0 0.2 0.7 2.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.7 0.0 2.9 3.5 2.3 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.9 0.0 13.9 15.5 25.5 4.7
LnGrp LOS C A B B C A
Approach Vol, veh/h 301 1174 453
Approach Delay, s/veh 21.9 14.5 13.8
Approach LOS C B B

Timer - Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 37.7 18.4 12.2 25.5
Change Period (Y+Rc), s * 6.4 5.8 4.0 * 6.4
Max Green Setting (Gmax), s * 35 45.0 30.0 * 35
Max Q Clear Time (g_c+I1), s 3.3 11.4 8.3 15.5
Green Ext Time (p_c), s 1.0 1.3 0.2 3.6

Intersection Summary
HCM 6th Ctrl Delay 15.5
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
User approved ignoring U-Turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Etiwanda Heights TIA
15: Cabernet Pl & Banyan St Existing AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing AM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 1.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 313 3 48 653 4 78
Future Vol, veh/h 313 3 48 653 4 78
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 82 82 82 82 82 82
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 382 4 59 796 5 95
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 386 0 1298 384
          Stage 1 - - - - 384 -
          Stage 2 - - - - 914 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1172 - 178 664
          Stage 1 - - - - 688 -
          Stage 2 - - - - 391 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1172 - 169 664
Mov Cap-2 Maneuver - - - - 287 -
          Stage 1 - - - - 688 -
          Stage 2 - - - - 371 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.6 11.9
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 624 - - 1172 -
HCM Lane V/C Ratio 0.16 - - 0.05 -
HCM Control Delay (s) 11.9 - - 8.2 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.6 - - 0.2 -



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
16: Banyan St & Fredericksburg Ave Existing AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing AM Peak Hour Synchro 9 Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 31 405 753 16 30 66
Future Volume (veh/h) 31 405 753 16 30 66
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1800 1800
Adj Flow Rate, veh/h 36 466 866 18 34 76
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 2 2 2 2 0 0
Cap, veh/h 377 1150 1123 23 66 148
Arrive On Green 0.65 0.65 0.65 0.60 0.14 0.09
Sat Flow, veh/h 628 1772 1730 36 477 1066
Grp Volume(v), veh/h 36 466 0 884 111 0
Grp Sat Flow(s),veh/h/ln 628 1772 0 1765 1556 0
Q Serve(g_s), s 1.6 4.7 0.0 13.3 2.5 0.0
Cycle Q Clear(g_c), s 14.9 4.7 0.0 13.3 2.5 0.0
Prop In Lane 1.00 0.02 0.31 0.68
Lane Grp Cap(c), veh/h 377 1150 0 1146 216 0
V/C Ratio(X) 0.10 0.41 0.00 0.77 0.51 0.00
Avail Cap(c_a), veh/h 835 2442 0 2433 1105 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 9.9 3.2 0.0 4.7 15.7 0.0
Incr Delay (d2), s/veh 0.1 0.2 0.0 1.1 1.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 0.1 0.0 0.6 0.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.0 3.4 0.0 5.8 17.5 0.0
LnGrp LOS B A A A B A
Approach Vol, veh/h 502 884 111
Approach Delay, s/veh 3.9 5.8 17.5
Approach LOS A A B

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 28.5 9.2 28.5
Change Period (Y+Rc), s * 6 5.8 * 6
Max Green Setting (Gmax), s * 50 25.0 * 50
Max Q Clear Time (g_c+I1), s 16.9 4.5 15.3
Green Ext Time (p_c), s 3.2 0.3 7.2

Intersection Summary
HCM 6th Ctrl Delay 6.0
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
17: Milliken Ave & Banyan St Existing AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing AM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 221 129 110 174 199 167 284 800 152 91 354 220
Future Volume (veh/h) 221 129 110 174 199 167 284 800 152 91 354 220
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 291 170 145 229 262 220 374 1053 200 120 466 289
Peak Hour Factor 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 379 400 339 427 349 296 362 1288 574 149 827 385
Arrive On Green 0.16 0.23 0.23 0.13 0.20 0.20 0.21 0.38 0.38 0.09 0.26 0.23
Sat Flow, veh/h 1688 1772 1502 1688 1772 1502 1688 3367 1502 1688 3225 1502
Grp Volume(v), veh/h 291 170 145 229 262 220 374 1053 200 120 466 289
Grp Sat Flow(s),veh/h/ln1688 1772 1502 1688 1772 1502 1688 1683 1502 1688 1612 1502
Q Serve(g_s), s 12.8 7.7 7.7 10.2 13.0 12.9 20.0 26.2 8.9 6.5 11.7 16.7
Cycle Q Clear(g_c), s 12.8 7.7 7.7 10.2 13.0 12.9 20.0 26.2 8.9 6.5 11.7 16.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 379 400 339 427 349 296 362 1288 574 149 827 385
V/C Ratio(X) 0.77 0.43 0.43 0.54 0.75 0.74 1.03 0.82 0.35 0.81 0.56 0.75
Avail Cap(c_a), veh/h 469 613 520 565 613 520 362 1529 682 362 1465 682
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 25.9 31.0 31.0 26.3 35.3 35.3 36.7 25.9 20.5 41.8 30.2 33.1
Incr Delay (d2), s/veh 4.6 0.3 0.3 0.4 1.2 1.4 56.4 2.6 0.1 3.9 0.2 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.2 3.1 2.7 3.9 5.4 4.6 13.3 9.8 2.9 2.7 4.2 5.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.4 31.2 31.3 26.7 36.6 36.7 93.1 28.5 20.7 45.7 30.4 34.2
LnGrp LOS C C C C D D F C C D C C
Approach Vol, veh/h 606 711 1627 875
Approach Delay, s/veh 30.9 33.4 42.4 33.8
Approach LOS C C D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.2 39.7 16.3 25.1 24.0 27.9 19.0 22.4
Change Period (Y+Rc), s 4.0 * 6.4 4.0 6.3 4.0 * 6.4 4.0 6.3
Max Green Setting (Gmax), s20.0 * 40 20.0 30.0 20.0 * 40 20.0 30.0
Max Q Clear Time (g_c+I1), s8.5 28.2 12.2 9.7 22.0 18.7 14.8 15.0
Green Ext Time (p_c), s 0.1 3.9 0.2 0.7 0.0 2.8 0.2 1.1

Intersection Summary
HCM 6th Ctrl Delay 36.9
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Etiwanda Heights TIA
18: Rochester Ave & Banyan St Existing AM Peak Hour
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Intersection
Intersection Delay, s/veh74.2
Intersection LOS F

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 300 72 133 488 209 204
Future Vol, veh/h 300 72 133 488 209 204
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 345 83 153 561 240 234
Number of Lanes 1 0 0 1 1 1

Approach EB WB NB
Opposing Approach WB EB      
Opposing Lanes 1 1 0
Conflicting Approach Left      NB EB
Conflicting Lanes Left 0 2 1
Conflicting Approach RightNB      WB
Conflicting Lanes Right 2 0 1
HCM Control Delay 26.6 140.6 17.4
HCM LOS D F C
   

Lane NBLn1 NBLn2 EBLn1WBLn1
Vol Left, % 100% 0% 0% 21%
Vol Thru, % 0% 0% 81% 79%
Vol Right, % 0% 100% 19% 0%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 209 204 372 621
LT Vol 209 0 0 133
Through Vol 0 0 300 488
RT Vol 0 204 72 0
Lane Flow Rate 240 234 428 714
Geometry Grp 7 7 2 2
Degree of Util (X) 0.521 0.43 0.745 1.233
Departure Headway (Hd) 8.304 7.067 6.665 6.219
Convergence, Y/N Yes Yes Yes Yes
Cap 437 514 547 585
Service Time 6.004 4.767 4.665 4.261
HCM Lane V/C Ratio 0.549 0.455 0.782 1.221
HCM Control Delay 19.7 15 26.6 140.6
HCM Lane LOS C B D F
HCM 95th-tile Q 2.9 2.1 6.4 26.7



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
19: Day Creek Blvd & Banyan St Existing AM Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 291 149 76 400 247 105 85 461 195 56 895 294
Future Volume (veh/h) 291 149 76 400 247 105 85 461 195 56 895 294
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 338 173 88 465 287 122 99 536 227 65 1041 342
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 421 336 285 507 351 297 133 1375 613 91 1292 576
Arrive On Green 0.18 0.19 0.19 0.19 0.20 0.20 0.08 0.41 0.41 0.05 0.38 0.38
Sat Flow, veh/h 1688 1772 1502 1688 1772 1502 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 338 173 88 465 287 122 99 536 227 65 1041 342
Grp Sat Flow(s),veh/h/ln1688 1772 1502 1688 1772 1502 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 16.0 8.9 5.1 19.5 15.8 7.2 5.9 11.4 10.7 3.9 28.1 18.5
Cycle Q Clear(g_c), s 16.0 8.9 5.1 19.5 15.8 7.2 5.9 11.4 10.7 3.9 28.1 18.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 421 336 285 507 351 297 133 1375 613 91 1292 576
V/C Ratio(X) 0.80 0.52 0.31 0.92 0.82 0.41 0.75 0.39 0.37 0.71 0.81 0.59
Avail Cap(c_a), veh/h 435 730 618 507 730 618 323 1733 773 323 1733 773
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.7 37.1 35.6 29.5 39.2 35.7 46.0 21.2 21.0 47.5 28.0 25.1
Incr Delay (d2), s/veh 10.2 1.2 0.6 21.6 4.7 0.9 8.1 0.2 0.4 9.9 2.1 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln7.2 3.8 1.9 12.0 7.0 2.6 2.7 4.2 3.6 1.8 10.9 6.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 36.8 38.3 36.2 51.1 43.9 36.6 54.0 21.4 21.4 57.3 30.1 26.1
LnGrp LOS D D D D D D D C C E C C
Approach Vol, veh/h 599 874 862 1448
Approach Delay, s/veh 37.2 46.7 25.2 30.4
Approach LOS D D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s23.5 23.3 12.0 43.1 22.6 24.2 9.5 45.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s19.0 41.5 19.0 52.0 19.0 41.5 19.0 52.0
Max Q Clear Time (g_c+I1), s21.5 10.9 7.9 30.1 18.0 17.8 5.9 13.4
Green Ext Time (p_c), s 0.0 1.2 0.1 8.5 0.1 1.9 0.1 4.4

Intersection Summary
HCM 6th Ctrl Delay 34.0
HCM 6th LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 327 6 488 433 826 0 0 809 221
Future Volume (veh/h) 0 0 0 327 6 488 433 826 0 0 809 221
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 0 0 1772 1772
Adj Flow Rate, veh/h 262 0 722 515 983 0 0 963 263
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 476 0 847 607 3042 0 0 1509 411
Arrive On Green 0.28 0.00 0.28 0.06 0.21 0.00 0.00 0.40 0.37
Sat Flow, veh/h 1688 0 3003 3274 4997 0 0 3941 1030
Grp Volume(v), veh/h 262 0 722 515 983 0 0 821 405
Grp Sat Flow(s),veh/h/ln 1688 0 1502 1637 1612 0 0 1612 1586
Q Serve(g_s), s 11.9 0.0 20.4 14.0 15.5 0.0 0.0 18.5 18.8
Cycle Q Clear(g_c), s 11.9 0.0 20.4 14.0 15.5 0.0 0.0 18.5 18.8
Prop In Lane 1.00 1.00 1.00 0.00 0.00 0.65
Lane Grp Cap(c), veh/h 476 0 847 607 3042 0 0 1287 633
V/C Ratio(X) 0.55 0.00 0.85 0.85 0.32 0.00 0.00 0.64 0.64
Avail Cap(c_a), veh/h 503 0 894 873 3042 0 0 1287 633
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.68 0.68 0.00 0.00 0.86 0.86
Uniform Delay (d), s/veh 27.5 0.0 30.5 41.0 19.4 0.0 0.0 21.8 22.5
Incr Delay (d2), s/veh 1.1 0.0 7.7 2.7 0.2 0.0 0.0 2.1 4.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.8 0.0 8.1 6.2 6.6 0.0 0.0 6.6 7.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.6 0.0 38.2 43.6 19.6 0.0 0.0 23.9 26.7
LnGrp LOS C A D D B A A C C
Approach Vol, veh/h 984 1498 1226
Approach Delay, s/veh 35.6 27.9 24.8
Approach LOS D C C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 60.6 20.7 39.9 29.4
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 53.0 24.0 25.0 25.0
Max Q Clear Time (g_c+I1), s 17.5 16.0 20.8 22.4
Green Ext Time (p_c), s 5.7 0.7 2.4 1.1

Intersection Summary
HCM 6th Ctrl Delay 28.9
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 511 1 203 407 581 0 0 1129 482
Future Volume (veh/h) 0 0 0 511 1 203 407 581 0 0 1129 482
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 0 0 1772 1772
Adj Flow Rate, veh/h 624 0 148 442 632 0 0 1227 524
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 822 0 366 517 3230 0 0 2252 699
Arrive On Green 0.24 0.00 0.24 0.05 0.22 0.00 0.00 0.47 0.47
Sat Flow, veh/h 3375 0 1502 3274 4997 0 0 4997 1502
Grp Volume(v), veh/h 624 0 148 442 632 0 0 1227 524
Grp Sat Flow(s),veh/h/ln 1688 0 1502 1637 1612 0 0 1612 1502
Q Serve(g_s), s 15.4 0.0 7.4 12.1 9.6 0.0 0.0 16.4 25.8
Cycle Q Clear(g_c), s 15.4 0.0 7.4 12.1 9.6 0.0 0.0 16.4 25.8
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 822 0 366 517 3230 0 0 2252 699
V/C Ratio(X) 0.76 0.00 0.40 0.86 0.20 0.00 0.00 0.54 0.75
Avail Cap(c_a), veh/h 1305 0 581 546 3230 0 0 2252 699
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.83 0.83 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 31.6 0.0 28.6 41.6 15.4 0.0 0.0 17.2 19.8
Incr Delay (d2), s/veh 1.5 0.0 0.7 10.1 0.1 0.0 0.0 1.0 7.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.3 0.0 2.7 5.8 3.4 0.0 0.0 5.6 9.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 33.1 0.0 29.3 51.7 15.5 0.0 0.0 18.2 27.0
LnGrp LOS C A C D B A A B C
Approach Vol, veh/h 772 1074 1751
Approach Delay, s/veh 32.4 30.4 20.8
Approach LOS C C C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 64.1 18.2 45.9 25.9
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 45.0 15.0 26.0 33.0
Max Q Clear Time (g_c+I1), s 11.6 14.1 27.8 17.4
Green Ext Time (p_c), s 2.7 0.1 0.0 2.7

Intersection Summary
HCM 6th Ctrl Delay 26.2
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 288 5 520 0 0 0 0 975 368 298 829 0
Future Volume (veh/h) 288 5 520 0 0 0 0 975 368 298 829 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 0 1772 1772 1772 1772 0
Adj Flow Rate, veh/h 212 0 685 0 1071 404 327 911 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 472 0 840 0 1615 609 392 2935 0
Arrive On Green 0.28 0.00 0.28 0.00 0.15 0.15 0.24 1.00 0.00
Sat Flow, veh/h 1688 0 3003 0 3617 1304 3274 4997 0
Grp Volume(v), veh/h 212 0 685 0 999 476 327 911 0
Grp Sat Flow(s),veh/h/ln1688 0 1502 0 1612 1537 1637 1612 0
Q Serve(g_s), s 9.3 0.0 19.2 0.0 26.3 26.3 8.5 0.0 0.0
Cycle Q Clear(g_c), s 9.3 0.0 19.2 0.0 26.3 26.3 8.5 0.0 0.0
Prop In Lane 1.00 1.00 0.00 0.85 1.00 0.00
Lane Grp Cap(c), veh/h 472 0 840 0 1507 718 392 2935 0
V/C Ratio(X) 0.45 0.00 0.81 0.00 0.66 0.66 0.84 0.31 0.00
Avail Cap(c_a), veh/h 559 0 994 0 1507 718 509 2935 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 0.33 0.33 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.96 0.96 0.67 0.67 0.00
Uniform Delay (d), s/veh 26.7 0.0 30.2 0.0 31.4 31.7 33.4 0.0 0.0
Incr Delay (d2), s/veh 0.7 0.0 4.6 0.0 2.2 4.6 5.0 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.8 0.0 7.3 0.0 11.5 11.5 3.1 0.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.4 0.0 34.8 0.0 33.6 36.3 38.4 0.2 0.0
LnGrp LOS C A C A C D D A A
Approach Vol, veh/h 897 1475 1238
Approach Delay, s/veh 33.1 34.5 10.3
Approach LOS C C B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s14.8 46.0 29.2 60.8
Change Period (Y+Rc), s 4.0 6.2 5.8 * 6.2
Max Green Setting (Gmax), s14.0 32.0 28.0 * 52
Max Q Clear Time (g_c+I1), s10.5 28.3 21.2 2.0
Green Ext Time (p_c), s 0.2 2.4 2.2 5.2

Intersection Summary
HCM 6th Ctrl Delay 25.8
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 277 1 395 0 0 0 0 717 532 382 1253 0
Future Volume (veh/h) 277 1 395 0 0 0 0 717 532 382 1253 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 0 1772 1772 1772 1772 0
Adj Flow Rate, veh/h 441 0 257 0 735 574 402 1319 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 772 0 344 0 1750 1483 472 3301 0
Arrive On Green 0.23 0.00 0.23 0.00 0.49 0.49 0.19 0.91 0.00
Sat Flow, veh/h 3375 0 1502 0 3544 3003 3274 4997 0
Grp Volume(v), veh/h 441 0 257 0 735 574 402 1319 0
Grp Sat Flow(s),veh/h/ln1688 0 1502 0 1772 1502 1637 1612 0
Q Serve(g_s), s 10.4 0.0 14.3 0.0 11.9 10.8 10.7 3.6 0.0
Cycle Q Clear(g_c), s 10.4 0.0 14.3 0.0 11.9 10.8 10.7 3.6 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 772 0 344 0 1750 1483 472 3301 0
V/C Ratio(X) 0.57 0.00 0.75 0.00 0.42 0.39 0.85 0.40 0.00
Avail Cap(c_a), veh/h 1380 0 614 0 1750 1483 546 3301 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.93 0.93 0.73 0.73 0.00
Uniform Delay (d), s/veh 30.8 0.0 32.3 0.0 14.5 14.3 35.5 1.5 0.0
Incr Delay (d2), s/veh 0.7 0.0 3.3 0.0 0.7 0.7 8.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.2 0.0 5.4 0.0 4.3 3.3 4.4 0.7 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.5 0.0 35.6 0.0 15.2 15.0 43.5 1.8 0.0
LnGrp LOS C A D A B B D A A
Approach Vol, veh/h 698 1309 1721
Approach Delay, s/veh 33.0 15.1 11.5
Approach LOS C B B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s17.0 48.4 24.6 65.4
Change Period (Y+Rc), s 4.0 6.2 5.8 6.2
Max Green Setting (Gmax), s15.0 24.0 35.0 43.0
Max Q Clear Time (g_c+I1), s12.7 13.9 16.3 5.6
Green Ext Time (p_c), s 0.3 3.3 2.5 6.8

Intersection Summary
HCM 6th Ctrl Delay 16.8
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 186 142 162 530 521 128
Future Volume (veh/h) 186 142 162 530 521 128
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 282 215 245 803 789 194
Peak Hour Factor 0.66 0.66 0.66 0.66 0.66 0.66
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 409 364 447 1965 1236 551
Arrive On Green 0.24 0.24 0.13 0.58 0.37 0.37
Sat Flow, veh/h 1688 1502 1688 3455 3455 1502
Grp Volume(v), veh/h 282 215 245 803 789 194
Grp Sat Flow(s),veh/h/ln1688 1502 1688 1683 1683 1502
Q Serve(g_s), s 7.0 5.8 4.0 6.0 8.9 4.3
Cycle Q Clear(g_c), s 7.0 5.8 4.0 6.0 8.9 4.3
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 409 364 447 1965 1236 551
V/C Ratio(X) 0.69 0.59 0.55 0.41 0.64 0.35
Avail Cap(c_a), veh/h 1519 1352 962 3822 3822 1705
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 15.8 15.4 9.1 5.2 12.0 10.6
Incr Delay (d2), s/veh 0.8 0.6 0.4 0.1 0.2 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.3 4.9 0.9 0.9 2.4 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.6 16.0 9.5 5.3 12.2 10.7
LnGrp LOS B B A A B B
Approach Vol, veh/h 497 1048 983
Approach Delay, s/veh 16.3 6.3 11.9
Approach LOS B A B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 30.8 15.1 10.0 20.9
Change Period (Y+Rc), s * 6.2 * 5.4 4.0 * 6.2
Max Green Setting (Gmax), s * 50 * 40 20.0 * 50
Max Q Clear Time (g_c+I1), s 8.0 9.0 6.0 10.9
Green Ext Time (p_c), s 3.5 0.8 0.3 3.8

Intersection Summary
HCM 6th Ctrl Delay 10.5
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 77 11 58 135 7 151 37 821 42 75 1141 107
Future Volume (veh/h) 77 11 58 135 7 151 37 821 42 75 1141 107
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 79 11 59 138 7 154 38 838 43 77 1164 109
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 268 278 236 282 278 236 400 3120 160 512 3040 285
Arrive On Green 0.16 0.16 0.16 0.16 0.16 0.16 0.03 0.66 0.63 0.06 0.90 0.86
Sat Flow, veh/h 1225 1772 1502 1331 1772 1502 1688 4712 241 1688 4500 421
Grp Volume(v), veh/h 79 11 59 138 7 154 38 573 308 77 834 439
Grp Sat Flow(s),veh/h/ln1225 1772 1502 1331 1772 1502 1688 1612 1729 1688 1612 1696
Q Serve(g_s), s 5.3 0.5 3.1 8.8 0.3 8.7 0.7 6.6 6.7 1.4 3.6 3.9
Cycle Q Clear(g_c), s 5.6 0.5 3.1 9.3 0.3 8.7 0.7 6.6 6.7 1.4 3.6 3.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.14 1.00 0.25
Lane Grp Cap(c), veh/h 268 278 236 282 278 236 400 2136 1145 512 2179 1146
V/C Ratio(X) 0.29 0.04 0.25 0.49 0.03 0.65 0.10 0.27 0.27 0.15 0.38 0.38
Avail Cap(c_a), veh/h 475 577 489 506 577 489 520 2136 1145 644 2179 1146
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.93 0.93 0.93 0.93 0.93 0.93
Uniform Delay (d), s/veh 34.5 32.2 33.3 36.1 32.1 35.6 5.1 6.2 6.3 5.0 1.7 1.8
Incr Delay (d2), s/veh 0.2 0.0 0.2 1.0 0.0 2.3 0.1 0.3 0.5 0.1 0.5 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.5 0.2 1.1 2.9 0.1 3.2 0.2 1.7 2.0 0.4 0.8 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.7 32.2 33.5 37.1 32.1 37.9 5.2 6.5 6.9 5.1 2.1 2.7
LnGrp LOS C C C D C D A A A A A A
Approach Vol, veh/h 149 299 919 1350
Approach Delay, s/veh 34.0 37.4 6.6 2.5
Approach LOS C D A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s8.3 63.6 18.1 7.1 64.8 18.1
Change Period (Y+Rc), s 4.0 * 6.6 * 6.2 4.0 * 6.6 * 6.2
Max Green Setting (Gmax), s11.3 * 35 * 27 9.5 * 37 * 27
Max Q Clear Time (g_c+I1), s3.4 8.7 7.6 2.7 5.9 11.3
Green Ext Time (p_c), s 0.1 3.3 0.2 0.0 5.4 0.6

Intersection Summary
HCM 6th Ctrl Delay 9.5
HCM 6th LOS A

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 47 125 107 71 197 170 159 622 28 166 609 55
Future Volume (veh/h) 47 125 107 71 197 170 159 622 28 166 609 55
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 73 195 167 111 308 266 248 972 44 259 952 86
Peak Hour Factor 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 111 660 559 384 327 282 333 1226 547 334 1241 553
Arrive On Green 0.37 0.37 0.37 0.37 0.37 0.35 0.12 0.36 0.36 0.12 0.37 0.37
Sat Flow, veh/h 839 1772 1502 1020 878 758 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 73 195 167 111 0 574 248 972 44 259 952 86
Grp Sat Flow(s),veh/h/ln 839 1772 1502 1020 0 1635 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 2.8 6.7 6.7 7.4 0.0 29.1 8.1 22.1 1.6 8.4 21.3 3.3
Cycle Q Clear(g_c), s 31.9 6.7 6.7 14.0 0.0 29.1 8.1 22.1 1.6 8.4 21.3 3.3
Prop In Lane 1.00 1.00 1.00 0.46 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 111 660 559 384 0 609 333 1226 547 334 1241 553
V/C Ratio(X) 0.66 0.30 0.30 0.29 0.00 0.94 0.74 0.79 0.08 0.78 0.77 0.16
Avail Cap(c_a), veh/h 111 660 559 384 0 609 427 2070 923 421 2070 923
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 42.3 19.0 19.0 23.9 0.0 26.5 19.1 24.3 17.8 19.2 23.8 18.1
Incr Delay (d2), s/veh 10.7 0.1 0.1 0.2 0.0 23.0 3.5 0.4 0.0 5.2 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.8 2.6 2.2 1.7 0.0 14.5 3.1 8.0 0.5 3.3 7.7 1.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.1 19.1 19.1 24.1 0.0 49.5 22.6 24.8 17.9 24.4 24.2 18.2
LnGrp LOS D B B C A D C C B C C B
Approach Vol, veh/h 435 685 1264 1297
Approach Delay, s/veh 24.8 45.4 24.1 23.8
Approach LOS C D C C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s14.6 35.2 35.9 14.2 35.6 35.9
Change Period (Y+Rc), s 4.0 * 6.7 5.9 4.0 * 6.7 5.9
Max Green Setting (Gmax), s15.0 * 50 30.0 15.0 * 50 30.0
Max Q Clear Time (g_c+I1), s10.4 24.1 33.9 10.1 23.3 31.1
Green Ext Time (p_c), s 0.2 4.4 0.0 0.2 4.4 0.0

Intersection Summary
HCM 6th Ctrl Delay 28.1
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 155 120 57 37 118 88 88 559 30 79 1026 160
Future Volume (veh/h) 155 120 57 37 118 88 88 559 30 79 1026 160
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 178 138 66 43 136 101 101 643 34 91 1179 184
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 645 601 288 619 922 781 189 1321 410 279 1294 402
Arrive On Green 0.53 0.53 0.50 0.52 0.52 0.52 0.06 0.27 0.27 0.06 0.27 0.27
Sat Flow, veh/h 1143 1133 542 1178 1772 1502 1688 4837 1502 1688 4837 1502
Grp Volume(v), veh/h 178 0 204 43 136 101 101 643 34 91 1179 184
Grp Sat Flow(s),veh/h/ln1143 0 1674 1178 1772 1502 1688 1612 1502 1688 1612 1502
Q Serve(g_s), s 8.1 0.0 5.7 1.8 3.4 3.0 3.8 9.6 1.4 3.5 20.3 8.8
Cycle Q Clear(g_c), s 11.5 0.0 5.7 7.5 3.4 3.0 3.8 9.6 1.4 3.5 20.3 8.8
Prop In Lane 1.00 0.32 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 645 0 889 619 922 781 189 1321 410 279 1294 402
V/C Ratio(X) 0.28 0.00 0.23 0.07 0.15 0.13 0.54 0.49 0.08 0.33 0.91 0.46
Avail Cap(c_a), veh/h 645 0 889 619 922 781 280 1321 410 379 1294 402
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97 0.90 0.90 0.90
Uniform Delay (d), s/veh 13.2 0.0 11.0 13.3 10.7 10.6 24.9 26.2 23.3 23.3 30.5 26.3
Incr Delay (d2), s/veh 1.1 0.0 0.6 0.2 0.3 0.3 0.9 0.3 0.1 0.2 9.0 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.1 0.0 2.1 0.5 1.3 1.0 1.4 3.4 0.5 1.3 8.2 3.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.3 0.0 11.6 13.5 11.1 10.9 25.8 26.5 23.3 23.5 39.5 27.0
LnGrp LOS B A B B B B C C C C D C
Approach Vol, veh/h 382 280 778 1454
Approach Delay, s/veh 12.8 11.4 26.3 37.0
Approach LOS B B C D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s8.9 27.5 49.6 9.4 27.0 49.6
Change Period (Y+Rc), s 4.0 * 6.7 6.3 4.0 * 6.7 * 6.3
Max Green Setting (Gmax), s10.0 * 20 38.7 10.0 * 20 * 40
Max Q Clear Time (g_c+I1), s5.5 11.6 13.5 5.8 22.3 9.5
Green Ext Time (p_c), s 0.0 2.6 2.8 0.0 0.0 1.9

Intersection Summary
HCM 6th Ctrl Delay 28.4
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 216 323 83 239 1010 204 139 450 53 108 813 436
Future Volume (veh/h) 216 323 83 239 1010 204 139 450 53 108 813 436
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 223 333 86 246 1041 210 143 464 55 111 838 449
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 280 1343 417 303 1244 386 202 2098 651 166 2045 635
Arrive On Green 0.09 0.28 0.28 0.09 0.26 0.26 0.06 0.43 0.43 0.05 0.42 0.42
Sat Flow, veh/h 3274 4837 1502 3274 4837 1502 3274 4837 1502 3274 4837 1502
Grp Volume(v), veh/h 223 333 86 246 1041 210 143 464 55 111 838 449
Grp Sat Flow(s),veh/h/ln1637 1612 1502 1637 1612 1502 1637 1612 1502 1637 1612 1502
Q Serve(g_s), s 7.4 5.9 4.8 8.1 22.4 10.1 4.7 6.6 2.4 3.7 13.3 16.2
Cycle Q Clear(g_c), s 7.4 5.9 4.8 8.1 22.4 10.1 4.7 6.6 2.4 3.7 13.3 16.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 280 1343 417 303 1244 386 202 2098 651 166 2045 635
V/C Ratio(X) 0.80 0.25 0.21 0.81 0.84 0.54 0.71 0.22 0.08 0.67 0.41 0.71
Avail Cap(c_a), veh/h 339 1343 417 339 1275 396 536 2098 651 536 2045 635
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.73 0.73 0.73 0.98 0.98 0.98 0.91 0.91 0.91
Uniform Delay (d), s/veh 49.3 30.8 30.4 49.0 38.7 20.4 50.6 19.5 18.3 51.3 22.2 9.3
Incr Delay (d2), s/veh 8.4 0.0 0.1 8.5 3.4 0.6 1.7 0.2 0.2 1.6 0.6 6.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.2 2.2 1.7 3.5 8.8 3.3 1.9 2.4 0.8 1.5 4.8 5.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 57.8 30.9 30.5 57.5 42.1 21.0 52.3 19.7 18.6 52.9 22.7 15.3
LnGrp LOS E C C E D C D B B D C B
Approach Vol, veh/h 642 1497 662 1398
Approach Delay, s/veh 40.2 41.7 26.7 22.7
Approach LOS D D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.6 51.7 14.2 34.5 10.8 50.5 16.4 32.3
Change Period (Y+Rc), s 4.0 * 6.6 4.0 7.0 4.0 * 6.6 7.0 * 7
Max Green Setting (Gmax), s18.0 * 33 11.4 26.0 18.0 * 33 11.4 * 26
Max Q Clear Time (g_c+I1), s5.7 8.6 10.1 7.9 6.7 18.2 9.4 24.4
Green Ext Time (p_c), s 0.1 1.8 0.1 1.3 0.2 3.8 0.1 0.9

Intersection Summary
HCM 6th Ctrl Delay 32.8
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 128 438 148 216 1055 110 87 309 65 74 476 232
Future Volume (veh/h) 128 438 148 216 1055 110 87 309 65 74 476 232
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 145 498 168 245 1199 125 99 351 74 84 541 264
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 314 1368 447 334 1865 579 125 820 366 107 782 349
Arrive On Green 0.10 0.38 0.35 0.10 0.39 0.39 0.07 0.24 0.24 0.06 0.23 0.23
Sat Flow, veh/h 3274 3607 1178 3274 4837 1502 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 145 444 222 245 1199 125 99 351 74 84 541 264
Grp Sat Flow(s),veh/h/ln1637 1612 1560 1637 1612 1502 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 3.2 7.5 8.0 5.5 15.3 4.2 4.4 6.6 3.0 3.7 11.1 12.4
Cycle Q Clear(g_c), s 3.2 7.5 8.0 5.5 15.3 4.2 4.4 6.6 3.0 3.7 11.1 12.4
Prop In Lane 1.00 0.76 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 314 1223 592 334 1865 579 125 820 366 107 782 349
V/C Ratio(X) 0.46 0.36 0.38 0.73 0.64 0.22 0.79 0.43 0.20 0.79 0.69 0.76
Avail Cap(c_a), veh/h 1610 2227 1077 651 3340 1037 335 1691 754 335 799 356
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 32.3 16.8 17.6 32.9 18.9 15.5 34.3 24.1 22.7 34.8 26.5 27.0
Incr Delay (d2), s/veh 0.4 0.2 0.4 1.2 0.4 0.2 4.1 0.3 0.2 4.8 2.3 8.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.2 2.4 2.5 2.0 4.9 1.3 1.8 2.4 1.0 1.6 4.3 4.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.7 17.0 18.0 34.1 19.3 15.7 38.5 24.4 22.9 39.7 28.8 35.4
LnGrp LOS C B B C B B D C C D C D
Approach Vol, veh/h 811 1569 524 889
Approach Delay, s/veh 20.1 21.3 26.8 31.8
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.8 22.4 11.7 32.6 9.6 21.5 11.2 33.1
Change Period (Y+Rc), s 4.0 * 6.9 4.0 * 6.1 4.0 * 6.9 * 6.1 * 6.1
Max Green Setting (Gmax), s15.0 * 35 15.0 * 50 15.0 * 15 * 35 * 50
Max Q Clear Time (g_c+I1), s5.7 8.6 7.5 10.0 6.4 14.4 5.2 17.3
Green Ext Time (p_c), s 0.1 1.8 0.3 4.2 0.1 0.3 0.2 9.7

Intersection Summary
HCM 6th Ctrl Delay 24.3
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 153 333 95 108 885 161 129 352 47 140 640 345
Future Volume (veh/h) 153 333 95 108 885 161 129 352 47 140 640 345
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 159 347 99 112 922 168 134 367 49 146 667 359
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 269 1260 492 217 1184 475 247 2167 755 261 2188 785
Arrive On Green 0.08 0.26 0.25 0.07 0.24 0.24 0.08 0.45 0.44 0.08 0.45 0.44
Sat Flow, veh/h 3274 4837 1502 3274 4837 1502 3274 4837 1502 3274 4837 1502
Grp Volume(v), veh/h 159 347 99 112 922 168 134 367 49 146 667 359
Grp Sat Flow(s),veh/h/ln1637 1612 1502 1637 1612 1502 1637 1612 1502 1637 1612 1502
Q Serve(g_s), s 5.2 6.3 5.2 3.6 19.6 9.5 4.3 5.0 1.8 4.7 9.6 16.5
Cycle Q Clear(g_c), s 5.2 6.3 5.2 3.6 19.6 9.5 4.3 5.0 1.8 4.7 9.6 16.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 269 1260 492 217 1184 475 247 2167 755 261 2188 785
V/C Ratio(X) 0.59 0.28 0.20 0.52 0.78 0.35 0.54 0.17 0.06 0.56 0.30 0.46
Avail Cap(c_a), veh/h 470 1566 587 339 1372 533 339 2167 755 470 2188 785
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.93 0.93 0.93 1.00 1.00 1.00 0.97 0.97 0.97 0.47 0.47 0.47
Uniform Delay (d), s/veh 48.7 32.4 26.6 49.6 38.8 29.0 49.0 18.1 14.1 48.8 19.1 16.5
Incr Delay (d2), s/veh 0.7 0.0 0.1 0.7 2.1 0.2 0.7 0.2 0.2 0.3 0.2 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.1 2.3 1.8 1.5 7.5 3.3 1.7 1.8 0.6 1.9 3.4 5.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 49.4 32.4 26.7 50.3 40.8 29.1 49.7 18.3 14.2 49.1 19.3 17.4
LnGrp LOS D C C D D C D B B D B B
Approach Vol, veh/h 605 1202 550 1172
Approach Delay, s/veh 36.0 40.1 25.6 22.4
Approach LOS D D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.3 32.6 12.3 53.8 13.0 30.9 12.8 53.3
Change Period (Y+Rc), s 5.8 6.9 6.0 7.1 5.8 6.9 6.0 7.1
Max Green Setting (Gmax), s9.6 32.7 9.4 32.5 14.0 28.3 13.8 28.1
Max Q Clear Time (g_c+I1), s5.6 8.3 6.3 18.5 7.2 21.6 6.7 7.0
Green Ext Time (p_c), s 0.1 1.4 0.1 2.9 0.1 2.5 0.1 1.4

Intersection Summary
HCM 6th Ctrl Delay 31.3
HCM 6th LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 145 442 120 171 828 256 125 298 70 206 341 251
Future Volume (veh/h) 145 442 120 171 828 256 125 298 70 206 341 251
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 149 456 124 176 854 264 129 307 72 212 352 259
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 177 1642 433 235 1339 597 186 371 389 241 551 398
Arrive On Green 0.10 0.43 0.41 0.07 0.40 0.40 0.06 0.21 0.19 0.14 0.30 0.27
Sat Flow, veh/h 1688 3812 1004 3274 3367 1502 3274 1772 1502 1688 1864 1348
Grp Volume(v), veh/h 149 384 196 176 854 264 129 307 72 212 317 294
Grp Sat Flow(s),veh/h/ln1688 1612 1591 1637 1683 1502 1637 1772 1502 1688 1683 1529
Q Serve(g_s), s 9.5 8.5 9.0 5.8 22.5 14.1 4.3 18.2 4.1 13.5 18.0 18.6
Cycle Q Clear(g_c), s 9.5 8.5 9.0 5.8 22.5 14.1 4.3 18.2 4.1 13.5 18.0 18.6
Prop In Lane 1.00 0.63 1.00 1.00 1.00 1.00 1.00 0.88
Lane Grp Cap(c), veh/h 177 1389 685 235 1339 597 186 371 389 241 497 452
V/C Ratio(X) 0.84 0.28 0.29 0.75 0.64 0.44 0.69 0.83 0.19 0.88 0.64 0.65
Avail Cap(c_a), veh/h 242 1389 685 339 1339 597 339 414 426 327 545 495
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 48.4 20.2 20.8 50.1 26.7 24.2 50.9 41.6 31.7 46.2 33.7 34.8
Incr Delay (d2), s/veh 15.9 0.5 1.1 4.2 2.3 2.4 3.4 10.8 0.1 16.9 1.5 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.6 3.1 3.3 2.4 8.8 5.1 1.8 8.8 1.5 6.6 7.2 7.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 64.2 20.7 21.8 54.3 29.0 26.6 54.4 52.4 31.8 63.1 35.1 36.7
LnGrp LOS E C C D C C D D C E D D
Approach Vol, veh/h 729 1294 508 823
Approach Delay, s/veh 29.9 32.0 50.0 42.9
Approach LOS C C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.9 51.4 10.2 36.5 15.5 47.8 19.7 27.0
Change Period (Y+Rc), s 4.0 * 6 4.0 6.4 4.0 * 6 4.0 6.4
Max Green Setting (Gmax), s11.4 * 34 11.4 33.2 15.8 * 29 21.3 23.3
Max Q Clear Time (g_c+I1), s7.8 11.0 6.3 20.6 11.5 24.5 15.5 20.2
Green Ext Time (p_c), s 0.1 2.1 0.1 1.9 0.1 1.9 0.2 0.4

Intersection Summary
HCM 6th Ctrl Delay 36.9
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 412 0 0 805 0 0 0 0 267 0 324
Future Volume (veh/h) 0 412 0 0 805 0 0 0 0 267 0 324
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1772 0 0 1772 0 1772 0 1772
Adj Flow Rate, veh/h 0 438 0 0 856 0 284 0 345
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 2 0 0 2 0 2 0 2
Cap, veh/h 0 3338 0 0 3338 0 635 0 513
Arrive On Green 0.00 0.69 0.00 0.00 0.69 0.00 0.19 0.00 0.19
Sat Flow, veh/h 0 5156 0 0 5156 0 3274 0 2643
Grp Volume(v), veh/h 0 438 0 0 856 0 284 0 345
Grp Sat Flow(s),veh/h/ln 0 1612 0 0 1612 0 1637 0 1321
Q Serve(g_s), s 0.0 2.1 0.0 0.0 4.6 0.0 5.3 0.0 8.3
Cycle Q Clear(g_c), s 0.0 2.1 0.0 0.0 4.6 0.0 5.3 0.0 8.3
Prop In Lane 0.00 0.00 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 3338 0 0 3338 0 635 0 513
V/C Ratio(X) 0.00 0.13 0.00 0.00 0.26 0.00 0.45 0.00 0.67
Avail Cap(c_a), veh/h 0 3338 0 0 3338 0 996 0 804
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 0.00 0.00 0.63 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 3.6 0.0 0.0 4.0 0.0 24.5 0.0 25.8
Incr Delay (d2), s/veh 0.0 0.1 0.0 0.0 0.1 0.0 0.2 0.0 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.4 0.0 0.0 0.9 0.0 2.0 0.0 2.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 3.7 0.0 0.0 4.1 0.0 24.7 0.0 26.3
LnGrp LOS A A A A A A C A C
Approach Vol, veh/h 438 856 629
Approach Delay, s/veh 3.7 4.1 25.6
Approach LOS A A C

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 51.6 17.4 51.6
Change Period (Y+Rc), s 6.2 6.0 6.2
Max Green Setting (Gmax), s 38.0 19.0 38.0
Max Q Clear Time (g_c+I1), s 4.1 10.3 6.6
Green Ext Time (p_c), s 1.8 1.0 3.8

Intersection Summary
HCM 6th Ctrl Delay 11.1
HCM 6th LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 103 410 157 77 1297 437 198 459 193 233 279 424
Future Volume (veh/h) 103 410 157 77 1297 437 198 459 193 233 279 424
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 113 451 173 85 1425 480 218 504 212 256 307 466
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 136 2028 531 106 2043 503 275 614 257 313 1044 466
Arrive On Green 0.08 0.35 0.33 0.06 0.34 0.34 0.16 0.27 0.24 0.19 0.31 0.31
Sat Flow, veh/h 1688 5741 1502 1688 6095 1502 1688 2313 968 1688 3367 1502
Grp Volume(v), veh/h 113 451 173 85 1425 480 218 366 350 256 307 466
Grp Sat Flow(s),veh/h/ln1688 1435 1502 1688 1524 1502 1688 1683 1598 1688 1683 1502
Q Serve(g_s), s 7.9 6.6 10.3 6.0 24.3 37.5 14.9 24.5 24.8 17.5 8.3 37.2
Cycle Q Clear(g_c), s 7.9 6.6 10.3 6.0 24.3 37.5 14.9 24.5 24.8 17.5 8.3 37.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.61 1.00 1.00
Lane Grp Cap(c), veh/h 136 2028 531 106 2043 503 275 447 424 313 1044 466
V/C Ratio(X) 0.83 0.22 0.33 0.80 0.70 0.95 0.79 0.82 0.83 0.82 0.29 1.00
Avail Cap(c_a), veh/h 141 2028 531 127 2043 503 277 447 424 326 1044 466
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.98 0.98 0.98 0.77 0.77 0.77 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.3 27.2 29.2 55.5 34.6 39.0 48.2 41.4 42.3 46.9 31.4 41.4
Incr Delay (d2), s/veh 31.0 0.2 1.6 21.1 1.5 25.5 14.3 11.5 12.6 14.5 0.2 42.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.5 2.2 3.9 3.1 8.9 16.7 7.2 11.2 11.0 8.4 3.3 18.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 85.3 27.5 30.8 76.7 36.2 64.5 62.6 52.9 54.9 61.5 31.6 83.4
LnGrp LOS F C C E D E E D D E C F
Approach Vol, veh/h 737 1990 934 1029
Approach Delay, s/veh 37.1 44.7 55.9 62.5
Approach LOS D D E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.7 44.2 26.3 35.8 11.5 46.4 20.9 41.2
Change Period (Y+Rc), s 4.0 6.2 * 6.7 * 6.7 4.0 6.2 4.0 * 6.7
Max Green Setting (Gmax), s10.0 37.6 * 21 * 28 9.0 38.6 17.0 * 35
Max Q Clear Time (g_c+I1), s9.9 39.5 19.5 26.8 8.0 12.3 16.9 39.2
Green Ext Time (p_c), s 0.0 0.0 0.1 0.6 0.0 4.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 49.6
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 281 546 0 0 1552 79 267 0 238 0 0 0
Future Volume (veh/h) 281 546 0 0 1552 79 267 0 238 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 296 575 0 0 1634 83 359 0 167
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 392 3449 0 0 3204 163 577 0 257
Arrive On Green 0.12 0.71 0.00 0.00 0.54 0.50 0.17 0.00 0.17
Sat Flow, veh/h 3274 4997 0 0 6233 304 3375 0 1502
Grp Volume(v), veh/h 296 575 0 0 1248 469 359 0 167
Grp Sat Flow(s),veh/h/ln1637 1612 0 0 1524 1717 1688 0 1502
Q Serve(g_s), s 6.0 2.7 0.0 0.0 12.0 12.1 6.8 0.0 7.2
Cycle Q Clear(g_c), s 6.0 2.7 0.0 0.0 12.0 12.1 6.8 0.0 7.2
Prop In Lane 1.00 0.00 0.00 0.18 1.00 1.00
Lane Grp Cap(c), veh/h 392 3449 0 0 2447 919 577 0 257
V/C Ratio(X) 0.75 0.17 0.00 0.00 0.51 0.51 0.62 0.00 0.65
Avail Cap(c_a), veh/h 617 3449 0 0 2447 919 773 0 344
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.91 0.91 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 29.4 3.2 0.0 0.0 10.2 10.4 26.5 0.0 26.7
Incr Delay (d2), s/veh 1.0 0.1 0.0 0.0 0.8 2.0 0.4 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.2 0.5 0.0 0.0 3.2 4.0 2.6 0.0 2.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.4 3.3 0.0 0.0 11.0 12.4 26.9 0.0 27.7
LnGrp LOS C A A A B B C A C
Approach Vol, veh/h 871 1717 526
Approach Delay, s/veh 12.5 11.4 27.2
Approach LOS B B C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 53.2 12.3 40.9 15.8
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 43.0 13.0 26.0 14.0
Max Q Clear Time (g_c+I1), s 4.7 8.0 14.1 9.2
Green Ext Time (p_c), s 2.4 0.3 5.9 0.6

Intersection Summary
HCM 6th Ctrl Delay 14.4
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
35: Milliken Ave & Terra Vista Pkwy Existing AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing AM Peak Hour Synchro 9 Report
Fehr & Peers Page 32

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 116 62 72 126 82 70 22 466 23 44 1006 94
Future Volume (veh/h) 116 62 72 126 82 70 22 466 23 44 1006 94
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 121 65 75 131 85 73 23 485 24 46 1048 98
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 280 160 142 253 341 152 353 2926 144 622 2844 266
Arrive On Green 0.08 0.09 0.07 0.09 0.10 0.10 0.02 0.62 0.59 0.04 0.63 0.61
Sat Flow, veh/h 1688 1683 1502 1688 3367 1502 1688 4723 232 1688 4501 420
Grp Volume(v), veh/h 121 65 75 131 85 73 23 330 179 46 750 396
Grp Sat Flow(s),veh/h/ln1688 1683 1502 1688 1683 1502 1688 1612 1730 1688 1612 1696
Q Serve(g_s), s 6.5 3.6 4.8 7.1 2.3 4.6 0.5 4.3 4.4 1.0 11.2 11.4
Cycle Q Clear(g_c), s 6.5 3.6 4.8 7.1 2.3 4.6 0.5 4.3 4.4 1.0 11.2 11.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.13 1.00 0.25
Lane Grp Cap(c), veh/h 280 160 142 253 341 152 353 1998 1072 622 2038 1072
V/C Ratio(X) 0.43 0.41 0.53 0.52 0.25 0.48 0.07 0.17 0.17 0.07 0.37 0.37
Avail Cap(c_a), veh/h 359 421 375 355 909 405 499 1998 1072 747 2038 1072
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.88 0.88 0.88
Uniform Delay (d), s/veh 38.5 42.6 44.2 38.3 41.4 42.5 8.0 8.1 8.2 7.2 8.8 9.0
Incr Delay (d2), s/veh 1.1 0.6 1.1 1.6 0.1 0.9 0.1 0.2 0.3 0.0 0.5 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.7 1.5 1.8 2.9 0.9 1.7 0.2 1.3 1.5 0.3 3.3 3.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 39.5 43.2 45.4 39.9 41.6 43.3 8.0 8.2 8.5 7.2 9.3 9.9
LnGrp LOS D D D D D D A A A A A A
Approach Vol, veh/h 261 289 532 1192
Approach Delay, s/veh 42.1 41.3 8.3 9.4
Approach LOS D D A A

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.6 66.0 13.0 13.5 6.4 67.2 12.3 14.1
Change Period (Y+Rc), s 4.0 * 6.6 4.0 6.3 4.0 * 6.6 4.0 6.3
Max Green Setting (Gmax), s11.0 * 30 15.0 22.7 11.0 * 30 13.0 24.7
Max Q Clear Time (g_c+I1), s3.0 6.4 9.1 6.8 2.5 13.4 8.5 6.6
Green Ext Time (p_c), s 0.0 1.7 0.1 0.4 0.0 4.2 0.1 0.3

Intersection Summary
HCM 6th Ctrl Delay 16.9
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 98 287 67 96 642 63 58 201 29 99 548 201
Future Volume (veh/h) 98 287 67 96 642 63 58 201 29 99 548 201
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 110 322 75 108 721 71 65 226 33 111 616 226
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 298 874 201 435 994 98 271 885 395 440 942 420
Arrive On Green 0.07 0.32 0.29 0.07 0.32 0.29 0.06 0.26 0.26 0.07 0.28 0.28
Sat Flow, veh/h 1688 2718 624 1688 3096 305 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 110 198 199 108 392 400 65 226 33 111 616 226
Grp Sat Flow(s),veh/h/ln1688 1683 1660 1688 1683 1717 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 2.6 5.3 5.5 2.6 12.1 12.2 1.7 3.1 1.0 2.9 9.5 7.5
Cycle Q Clear(g_c), s 2.6 5.3 5.5 2.6 12.1 12.2 1.7 3.1 1.0 2.9 9.5 7.5
Prop In Lane 1.00 0.38 1.00 0.18 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 298 541 534 435 541 551 271 885 395 440 942 420
V/C Ratio(X) 0.37 0.37 0.37 0.25 0.72 0.73 0.24 0.26 0.08 0.25 0.65 0.54
Avail Cap(c_a), veh/h 610 1201 1184 890 1201 1225 608 2413 1076 892 2413 1076
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 14.4 15.3 15.7 13.2 17.6 17.8 16.4 17.1 16.3 15.5 18.6 17.9
Incr Delay (d2), s/veh 0.8 0.2 0.2 0.3 0.7 0.7 0.5 0.1 0.0 0.3 0.3 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.9 1.7 1.8 0.8 3.9 4.1 0.6 1.0 0.3 1.0 3.1 2.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.1 15.5 15.8 13.5 18.3 18.5 16.8 17.2 16.4 15.8 18.9 18.3
LnGrp LOS B B B B B B B B B B B B
Approach Vol, veh/h 507 900 324 953
Approach Delay, s/veh 15.5 17.8 17.0 18.4
Approach LOS B B B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.1 22.9 7.3 20.4 8.2 22.9 8.3 19.4
Change Period (Y+Rc), s 4.0 * 5.9 4.0 * 6.1 4.0 * 5.9 4.0 * 6.1
Max Green Setting (Gmax), s20.0 * 40 15.0 * 40 15.0 * 40 20.0 * 40
Max Q Clear Time (g_c+I1), s4.6 7.5 3.7 11.5 4.6 14.2 4.9 5.1
Green Ext Time (p_c), s 0.2 1.3 0.1 2.9 0.2 2.8 0.2 0.9

Intersection Summary
HCM 6th Ctrl Delay 17.5
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 101 188 134 66 473 108 72 280 17 95 547 206
Future Volume (veh/h) 101 188 134 66 473 108 72 280 17 95 547 206
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 109 202 144 71 509 116 77 301 18 102 588 222
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 327 586 397 414 793 180 108 1216 393 130 1277 433
Arrive On Green 0.08 0.31 0.26 0.06 0.29 0.24 0.06 0.25 0.20 0.08 0.26 0.21
Sat Flow, veh/h 1688 1919 1302 1688 2726 618 1688 4837 1502 1688 4837 1502
Grp Volume(v), veh/h 109 176 170 71 313 312 77 301 18 102 588 222
Grp Sat Flow(s),veh/h/ln1688 1683 1538 1688 1683 1661 1688 1612 1502 1688 1612 1502
Q Serve(g_s), s 2.5 4.3 4.7 1.6 8.5 8.7 2.3 2.6 0.5 3.1 5.3 6.5
Cycle Q Clear(g_c), s 2.5 4.3 4.7 1.6 8.5 8.7 2.3 2.6 0.5 3.1 5.3 6.5
Prop In Lane 1.00 0.85 1.00 0.37 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 327 514 469 414 489 483 108 1216 393 130 1277 433
V/C Ratio(X) 0.33 0.34 0.36 0.17 0.64 0.65 0.71 0.25 0.05 0.79 0.46 0.51
Avail Cap(c_a), veh/h 586 1043 953 697 1043 1029 644 3478 1095 644 3478 1116
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 13.8 14.1 15.1 13.4 16.2 16.7 24.1 15.7 14.5 23.8 16.2 15.6
Incr Delay (d2), s/veh 0.2 0.1 0.2 0.1 0.5 0.5 3.2 0.0 0.0 4.0 0.1 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 1.3 1.4 0.5 2.7 2.7 0.9 0.8 0.1 1.2 1.6 1.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.1 14.3 15.3 13.5 16.7 17.2 27.2 15.7 14.5 27.8 16.3 15.9
LnGrp LOS B B B B B B C B B C B B
Approach Vol, veh/h 455 696 396 912
Approach Delay, s/veh 14.6 16.6 17.9 17.5
Approach LOS B B B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.0 17.2 7.2 20.0 7.4 17.8 8.0 19.2
Change Period (Y+Rc), s 4.0 * 6.7 4.0 6.5 4.0 * 6.7 4.0 6.5
Max Green Setting (Gmax), s20.0 * 35 12.0 30.0 20.0 * 35 12.0 30.0
Max Q Clear Time (g_c+I1), s5.1 4.6 3.6 6.7 4.3 8.5 4.5 10.7
Green Ext Time (p_c), s 0.1 1.2 0.0 1.1 0.1 2.7 0.1 2.1

Intersection Summary
HCM 6th Ctrl Delay 16.8
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 69 209 75 188 514 83 49 303 61 82 1019 205
Future Volume (veh/h) 69 209 75 188 514 83 49 303 61 82 1019 205
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 82 249 89 224 612 99 58 361 73 98 1213 244
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 188 420 146 311 764 341 73 2351 730 122 2079 418
Arrive On Green 0.05 0.17 0.15 0.11 0.23 0.23 0.04 0.49 0.49 0.07 0.51 0.49
Sat Flow, veh/h 1688 2449 853 1688 3367 1502 1688 4837 1502 1688 4038 812
Grp Volume(v), veh/h 82 169 169 224 612 99 58 361 73 98 969 488
Grp Sat Flow(s),veh/h/ln1688 1683 1618 1688 1683 1502 1688 1612 1502 1688 1612 1626
Q Serve(g_s), s 4.1 9.3 9.7 11.0 17.2 5.5 3.4 4.1 2.6 5.7 20.8 21.1
Cycle Q Clear(g_c), s 4.1 9.3 9.7 11.0 17.2 5.5 3.4 4.1 2.6 5.7 20.8 21.1
Prop In Lane 1.00 0.53 1.00 1.00 1.00 1.00 1.00 0.50
Lane Grp Cap(c), veh/h 188 289 278 311 764 341 73 2351 730 122 1661 837
V/C Ratio(X) 0.44 0.59 0.61 0.72 0.80 0.29 0.79 0.15 0.10 0.80 0.58 0.58
Avail Cap(c_a), veh/h 281 438 421 311 875 390 186 2351 730 186 1661 837
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.98 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.1 38.1 38.9 30.9 36.5 32.0 47.4 14.3 13.9 45.7 16.8 17.3
Incr Delay (d2), s/veh 0.6 0.7 0.8 6.8 4.1 0.2 6.8 0.1 0.3 7.3 1.5 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.6 3.7 3.8 4.8 7.1 1.9 1.5 1.4 0.9 2.5 7.1 7.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.7 38.8 39.7 37.7 40.6 32.2 54.2 14.4 14.2 53.0 18.3 20.3
LnGrp LOS C D D D D C D B B D B C
Approach Vol, veh/h 420 935 492 1555
Approach Delay, s/veh 38.4 39.0 19.1 21.1
Approach LOS D D B C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s15.0 21.2 8.3 55.5 9.5 26.7 11.2 52.6
Change Period (Y+Rc), s 4.0 6.3 4.0 * 6.5 4.0 6.3 4.0 * 6.5
Max Green Setting (Gmax), s11.0 23.7 11.0 * 34 11.0 23.7 11.0 * 34
Max Q Clear Time (g_c+I1), s13.0 11.7 5.4 23.1 6.1 19.2 7.7 6.1
Green Ext Time (p_c), s 0.0 0.9 0.0 4.5 0.0 1.2 0.0 1.5

Intersection Summary
HCM 6th Ctrl Delay 27.9
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 95 566 97 217 1217 105 113 246 73 178 866 278
Future Volume (veh/h) 95 566 97 217 1217 105 113 246 73 178 866 278
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 103 615 105 236 1323 114 123 267 79 193 941 302
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 149 2420 751 284 2620 813 170 1390 342 242 1209 375
Arrive On Green 0.05 0.50 0.50 0.09 0.54 0.54 0.05 0.23 0.23 0.07 0.25 0.25
Sat Flow, veh/h 3274 4837 1502 3274 4837 1502 3274 6095 1502 3274 4837 1502
Grp Volume(v), veh/h 103 615 105 236 1323 114 123 267 79 193 941 302
Grp Sat Flow(s),veh/h/ln1637 1612 1502 1637 1612 1502 1637 1524 1502 1637 1612 1502
Q Serve(g_s), s 4.5 10.5 5.4 10.2 24.9 5.4 5.3 5.1 6.2 8.4 26.1 27.2
Cycle Q Clear(g_c), s 4.5 10.5 5.4 10.2 24.9 5.4 5.3 5.1 6.2 8.4 26.1 27.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 149 2420 751 284 2620 813 170 1390 342 242 1209 375
V/C Ratio(X) 0.69 0.25 0.14 0.83 0.51 0.14 0.72 0.19 0.23 0.80 0.78 0.80
Avail Cap(c_a), veh/h 427 2420 751 373 2620 813 373 1862 459 373 1478 459
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.85 0.85 0.85 1.00 1.00 1.00 0.69 0.69 0.69
Uniform Delay (d), s/veh 67.7 20.6 19.3 64.7 20.8 16.4 67.2 44.9 45.3 65.6 50.3 50.7
Incr Delay (d2), s/veh 5.6 0.3 0.4 9.9 0.6 0.3 5.7 0.0 0.1 4.7 1.2 4.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.9 3.9 1.9 4.6 9.0 1.9 2.3 1.9 2.3 3.6 10.3 10.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 73.4 20.9 19.7 74.6 21.4 16.7 73.0 44.9 45.4 70.3 51.5 55.5
LnGrp LOS E C B E C B E D D E D E
Approach Vol, veh/h 823 1673 469 1436
Approach Delay, s/veh 27.3 28.6 52.3 54.9
Approach LOS C C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.5 76.0 11.5 40.0 10.5 82.0 14.6 36.8
Change Period (Y+Rc), s 4.0 7.1 4.0 * 7.2 4.0 7.1 4.0 * 7.2
Max Green Setting (Gmax), s16.4 48.1 16.4 * 41 18.8 45.7 16.4 * 41
Max Q Clear Time (g_c+I1), s12.2 12.5 7.3 29.2 6.5 26.9 10.4 8.2
Green Ext Time (p_c), s 0.3 2.6 0.2 3.6 0.2 5.8 0.3 1.1

Intersection Summary
HCM 6th Ctrl Delay 39.5
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
40: Rochester Ave & E Foothill Blvd Existing AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing AM Peak Hour Synchro 9 Report
Fehr & Peers Page 37

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 52 570 62 236 1400 151 37 100 48 311 465 125
Future Volume (veh/h) 52 570 62 236 1400 151 37 100 48 311 465 125
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 55 600 65 248 1474 159 39 105 51 327 489 132
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 101 2809 872 304 3109 965 90 226 104 374 632 282
Arrive On Green 0.03 0.58 0.58 0.09 0.64 0.64 0.03 0.10 0.08 0.11 0.19 0.19
Sat Flow, veh/h 3274 4837 1502 3274 4837 1502 3274 2242 1029 3274 3367 1502
Grp Volume(v), veh/h 55 600 65 248 1474 159 39 77 79 327 489 132
Grp Sat Flow(s),veh/h/ln1637 1612 1502 1637 1612 1502 1637 1683 1587 1637 1683 1502
Q Serve(g_s), s 2.4 8.5 2.7 10.7 22.5 6.1 1.7 6.2 6.8 14.2 19.9 11.3
Cycle Q Clear(g_c), s 2.4 8.5 2.7 10.7 22.5 6.1 1.7 6.2 6.8 14.2 19.9 11.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.65 1.00 1.00
Lane Grp Cap(c), veh/h 101 2809 872 304 3109 965 90 170 160 374 632 282
V/C Ratio(X) 0.54 0.21 0.07 0.82 0.47 0.16 0.43 0.45 0.49 0.87 0.77 0.47
Avail Cap(c_a), veh/h 373 2809 872 618 3109 965 427 570 538 427 1141 509
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.94 0.94 0.94 1.00 1.00 1.00 1.00 1.00 1.00 0.82 0.82 0.82
Uniform Delay (d), s/veh 68.8 14.4 13.2 64.1 13.2 10.3 68.9 61.0 62.2 62.7 55.6 52.1
Incr Delay (d2), s/veh 4.2 0.2 0.2 5.3 0.5 0.4 3.3 1.9 2.3 13.9 0.6 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 3.0 0.9 4.6 7.6 2.0 0.7 2.7 2.8 6.5 8.3 4.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 73.0 14.6 13.4 69.4 13.7 10.6 72.2 62.9 64.5 76.6 56.2 52.4
LnGrp LOS E B B E B B E E E E E D
Approach Vol, veh/h 720 1881 195 948
Approach Delay, s/veh 19.0 20.8 65.4 62.7
Approach LOS B C E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s17.4 87.6 7.9 31.1 8.4 96.6 20.5 18.5
Change Period (Y+Rc), s 4.0 * 6.5 4.0 7.1 4.0 * 6.5 4.0 7.1
Max Green Setting (Gmax), s27.2 * 31 18.8 45.7 16.4 * 42 18.8 45.7
Max Q Clear Time (g_c+I1), s12.7 10.5 3.7 21.9 4.4 24.5 16.2 8.8
Green Ext Time (p_c), s 0.7 2.4 0.1 2.1 0.1 6.5 0.3 0.8

Intersection Summary
HCM 6th Ctrl Delay 33.4
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 75 837 5 263 1556 178 7 16 48 491 137 207
Future Volume (veh/h) 75 837 5 263 1556 178 7 16 48 491 137 207
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595
Adj Flow Rate, veh/h 83 930 6 292 1729 0 8 18 53 546 152 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 129 2825 18 340 2483 254 376 117 665 233
Arrive On Green 0.04 0.50 0.50 0.12 0.57 0.00 0.09 0.09 0.09 0.15 0.15 0.00
Sat Flow, veh/h 2946 5666 37 2946 4354 1351 2946 4354 1351 4556 1595 1351
Grp Volume(v), veh/h 83 675 261 292 1729 0 8 18 53 546 152 0
Grp Sat Flow(s),veh/h/ln1473 1371 1588 1473 1451 1351 1473 1451 1351 1519 1595 1351
Q Serve(g_s), s 2.9 10.2 10.3 10.1 29.4 0.0 0.3 0.4 3.9 12.1 9.4 0.0
Cycle Q Clear(g_c), s 2.9 10.2 10.3 10.1 29.4 0.0 0.3 0.4 3.9 12.1 9.4 0.0
Prop In Lane 1.00 0.02 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 129 2051 792 340 2483 254 376 117 665 233
V/C Ratio(X) 0.64 0.33 0.33 0.86 0.70 0.03 0.05 0.45 0.82 0.65
Avail Cap(c_a), veh/h 340 2051 792 340 2483 595 879 273 920 322
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.74 0.74 0.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 48.9 15.6 15.6 45.2 15.9 0.0 43.5 43.6 45.2 43.1 41.9 0.0
Incr Delay (d2), s/veh 2.0 0.4 1.1 14.4 1.2 0.0 0.0 0.0 1.0 3.0 1.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 3.0 3.6 4.2 8.5 0.0 0.1 0.1 1.3 4.6 3.6 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 50.9 16.1 16.8 59.6 17.1 0.0 43.5 43.6 46.2 46.1 43.1 0.0
LnGrp LOS D B B E B D D D D D
Approach Vol, veh/h 1019 2021 A 79 698 A
Approach Delay, s/veh 19.1 23.3 45.3 45.5
Approach LOS B C D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s16.0 55.9 19.2 8.5 63.3 13.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s12.0 34.0 21.0 12.0 34.0 21.0
Max Q Clear Time (g_c+I1), s12.1 12.3 14.1 4.9 31.4 5.9
Green Ext Time (p_c), s 0.0 3.5 1.1 0.1 1.8 0.1

Intersection Summary
HCM 6th Ctrl Delay 26.7
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 557 873 0 1610 0 0 0 0 104 0 593
Future Volume (veh/h) 0 557 873 0 1610 0 0 0 0 104 0 593
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1772 1772 0 1772 0 1772 1772 1772
Adj Flow Rate, veh/h 0 599 939 0 1731 0 75 0 678
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 2 2 0 2 0 2 2 2
Cap, veh/h 0 2025 943 0 3037 0 418 0 744
Arrive On Green 0.00 0.63 0.63 0.00 0.63 0.00 0.25 0.00 0.25
Sat Flow, veh/h 0 3384 1502 0 5156 0 1688 0 3003
Grp Volume(v), veh/h 0 599 939 0 1731 0 75 0 678
Grp Sat Flow(s),veh/h/ln 0 1612 1502 0 1612 0 1688 0 1502
Q Serve(g_s), s 0.0 8.4 61.5 0.0 20.5 0.0 3.5 0.0 21.7
Cycle Q Clear(g_c), s 0.0 8.4 61.5 0.0 20.5 0.0 3.5 0.0 21.7
Prop In Lane 0.00 1.00 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2025 943 0 3037 0 418 0 744
V/C Ratio(X) 0.00 0.30 1.00 0.00 0.57 0.00 0.18 0.00 0.91
Avail Cap(c_a), veh/h 0 2025 943 0 3037 0 443 0 789
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.86 0.86 0.00 0.66 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 8.4 18.3 0.0 10.7 0.0 29.3 0.0 36.2
Incr Delay (d2), s/veh 0.0 0.3 26.2 0.0 0.1 0.0 0.2 0.0 14.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 2.5 23.0 0.0 5.8 0.0 1.4 0.0 9.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 8.7 44.5 0.0 10.8 0.0 29.5 0.0 50.4
LnGrp LOS A A D A B A C A D
Approach Vol, veh/h 1538 1731 753
Approach Delay, s/veh 30.6 10.8 48.3
Approach LOS C B D

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 68.7 30.3 68.7
Change Period (Y+Rc), s 6.5 5.8 6.5
Max Green Setting (Gmax), s 61.0 26.0 61.0
Max Q Clear Time (g_c+I1), s 63.5 23.7 22.5
Green Ext Time (p_c), s 0.0 0.8 12.9

Intersection Summary
HCM 6th Ctrl Delay 25.4
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 445 0 0 1468 0 842 0 436 0 0 0
Future Volume (veh/h) 0 445 0 0 1468 0 842 0 436 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1772 0 0 1772 0 1772 1772 1772
Adj Flow Rate, veh/h 0 478 0 0 1578 0 1051 0 313
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 2 0 0 2 0 2 2 2
Cap, veh/h 0 2531 0 0 2531 0 1190 0 529
Arrive On Green 0.00 1.00 0.00 0.00 0.52 0.00 0.35 0.00 0.35
Sat Flow, veh/h 0 5156 0 0 5156 0 3375 0 1502
Grp Volume(v), veh/h 0 478 0 0 1578 0 1051 0 313
Grp Sat Flow(s),veh/h/ln 0 1612 0 0 1612 0 1688 0 1502
Q Serve(g_s), s 0.0 0.0 0.0 0.0 22.9 0.0 29.0 0.0 16.9
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 22.9 0.0 29.0 0.0 16.9
Prop In Lane 0.00 0.00 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2531 0 0 2531 0 1190 0 529
V/C Ratio(X) 0.00 0.19 0.00 0.00 0.62 0.00 0.88 0.00 0.59
Avail Cap(c_a), veh/h 0 2531 0 0 2531 0 1364 0 607
HCM Platoon Ratio 1.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.85 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 16.7 0.0 30.1 0.0 26.2
Incr Delay (d2), s/veh 0.0 0.1 0.0 0.0 0.4 0.0 6.5 0.0 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.0 0.0 0.0 7.4 0.0 12.4 0.0 6.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 0.1 0.0 0.0 17.1 0.0 36.7 0.0 27.4
LnGrp LOS A A A A B A D A C
Approach Vol, veh/h 478 1578 1364
Approach Delay, s/veh 0.1 17.1 34.5
Approach LOS A B C

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 58.3 58.3 40.7
Change Period (Y+Rc), s 6.5 6.5 5.8
Max Green Setting (Gmax), s 47.0 47.0 40.0
Max Q Clear Time (g_c+I1), s 2.0 24.9 31.0
Green Ext Time (p_c), s 2.5 9.3 3.9

Intersection Summary
HCM 6th Ctrl Delay 21.7
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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Intersection
Intersection Delay, s/veh 8.4
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 12 160 7 17 137 15 10 31 17 11 22 9
Future Vol, veh/h 12 160 7 17 137 15 10 31 17 11 22 9
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 13 170 7 18 146 16 11 33 18 12 23 10
Number of Lanes 1 2 0 1 2 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 3 3 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 3 3
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 3 3
HCM Control Delay 8.4 8.3 8.6 8.5
HCM LOS A A A A
        

Lane NBLn1 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1
Vol Left, % 17% 100% 0% 0% 100% 0% 0% 26%
Vol Thru, % 53% 0% 100% 88% 0% 100% 75% 52%
Vol Right, % 29% 0% 0% 12% 0% 0% 25% 21%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 58 12 107 60 17 91 61 42
LT Vol 10 12 0 0 17 0 0 11
Through Vol 31 0 107 53 0 91 46 22
RT Vol 17 0 0 7 0 0 15 9
Lane Flow Rate 62 13 113 64 18 97 65 45
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.091 0.019 0.157 0.087 0.028 0.135 0.086 0.067
Departure Headway (Hd) 5.296 5.488 4.986 4.905 5.498 4.996 4.822 5.416
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 677 653 721 732 652 719 744 662
Service Time 3.026 3.212 2.709 2.628 3.221 2.718 2.544 3.147
HCM Lane V/C Ratio 0.092 0.02 0.157 0.087 0.028 0.135 0.087 0.068
HCM Control Delay 8.6 8.3 8.6 8.1 8.4 8.5 8 8.5
HCM Lane LOS A A A A A A A A
HCM 95th-tile Q 0.3 0.1 0.6 0.3 0.1 0.5 0.3 0.2



HCM 6th AWSC Etiwanda Heights TIA
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Intersection
Intersection Delay, s/veh 9.9
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 12 143 16 71 116 7 44 134 71 3 90 11
Future Vol, veh/h 12 143 16 71 116 7 44 134 71 3 90 11
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 13 157 18 78 127 8 48 147 78 3 99 12
Number of Lanes 1 2 0 1 2 0 1 2 0 1 2 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 3 3 3 3
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 3 3 3
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 3 3 3 3
HCM Control Delay 10 10 9.8 9.7
HCM LOS A A A A
        

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 EBLn3WBLn1WBLn2WBLn3 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 0%
Vol Thru, % 0% 100% 39% 0% 100% 75% 0% 100% 85% 0% 100% 73%
Vol Right, % 0% 0% 61% 0% 0% 25% 0% 0% 15% 0% 0% 27%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 44 89 116 12 95 64 71 77 46 3 60 41
LT Vol 44 0 0 12 0 0 71 0 0 3 0 0
Through Vol 0 89 45 0 95 48 0 77 39 0 60 30
RT Vol 0 0 71 0 0 16 0 0 7 0 0 11
Lane Flow Rate 48 98 127 13 105 70 78 85 50 3 66 45
Geometry Grp 8 8 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.088 0.164 0.198 0.024 0.18 0.117 0.143 0.144 0.084 0.006 0.116 0.077
Departure Headway (Hd) 6.529 6.029 5.599 6.675 6.175 5.999 6.615 6.115 6.007 6.847 6.347 6.159
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 549 596 642 537 581 597 543 587 597 523 565 582
Service Time 4.26 3.76 3.33 4.409 3.909 3.733 4.348 3.848 3.741 4.583 4.083 3.895
HCM Lane V/C Ratio 0.087 0.164 0.198 0.024 0.181 0.117 0.144 0.145 0.084 0.006 0.117 0.077
HCM Control Delay 9.9 9.9 9.7 9.6 10.3 9.5 10.5 9.9 9.3 9.6 9.9 9.4
HCM Lane LOS A A A A B A B A A A A A
HCM 95th-tile Q 0.3 0.6 0.7 0.1 0.7 0.4 0.5 0.5 0.3 0 0.4 0.2



HCM 6th AWSC Etiwanda Heights TIA
3: Hermosa Ave & Wilson Ave Existing PM Peak Hour
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Intersection
Intersection Delay, s/veh 9.8
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 17 165 25 32 123 15 27 104 42 17 49 12
Future Vol, veh/h 17 165 25 32 123 15 27 104 42 17 49 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 18 179 27 35 134 16 29 113 46 18 53 13
Number of Lanes 1 1 0 1 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 10.4 9.6 9.8 9
HCM LOS B A A A
        

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 16% 100% 0% 100% 0% 22%
Vol Thru, % 60% 0% 87% 0% 89% 63%
Vol Right, % 24% 0% 13% 0% 11% 15%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 173 17 190 32 138 78
LT Vol 27 17 0 32 0 17
Through Vol 104 0 165 0 123 49
RT Vol 42 0 25 0 15 12
Lane Flow Rate 188 18 207 35 150 85
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.26 0.03 0.306 0.058 0.224 0.122
Departure Headway (Hd) 4.978 5.925 5.327 5.966 5.384 5.193
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 716 600 669 595 660 683
Service Time 3.049 3.707 3.108 3.751 3.169 3.28
HCM Lane V/C Ratio 0.263 0.03 0.309 0.059 0.227 0.124
HCM Control Delay 9.8 8.9 10.5 9.1 9.7 9
HCM Lane LOS A A B A A A
HCM 95th-tile Q 1 0.1 1.3 0.2 0.9 0.4



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 40 124 63 216 100 73 55 148 151 44 129 12
Future Volume (veh/h) 40 124 63 216 100 73 55 148 151 44 129 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 49 151 77 263 122 89 67 180 184 54 157 15
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 361 337 285 482 1060 473 86 910 406 73 883 394
Arrive On Green 0.04 0.19 0.19 0.16 0.31 0.31 0.05 0.27 0.27 0.04 0.26 0.26
Sat Flow, veh/h 1688 1772 1502 1688 3367 1502 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 49 151 77 263 122 89 67 180 184 54 157 15
Grp Sat Flow(s),veh/h/ln1688 1772 1502 1688 1683 1502 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 1.2 3.6 2.1 6.0 1.2 2.1 1.9 2.0 4.9 1.5 1.7 0.4
Cycle Q Clear(g_c), s 1.2 3.6 2.1 6.0 1.2 2.1 1.9 2.0 4.9 1.5 1.7 0.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 361 337 285 482 1060 473 86 910 406 73 883 394
V/C Ratio(X) 0.14 0.45 0.27 0.55 0.12 0.19 0.78 0.20 0.45 0.74 0.18 0.04
Avail Cap(c_a), veh/h 803 1204 1021 1240 2288 1021 509 3009 1342 333 1609 718
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.4 17.3 16.6 13.2 11.7 12.0 22.6 13.5 14.6 22.8 13.7 13.2
Incr Delay (d2), s/veh 0.2 0.8 0.4 1.0 0.0 0.2 13.8 0.1 0.9 13.9 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 1.3 0.6 1.8 0.4 0.5 1.0 0.6 1.4 0.8 0.5 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 17.5 18.1 17.1 14.2 11.8 12.2 36.4 13.7 15.5 36.6 13.8 13.3
LnGrp LOS B B B B B B D B B D B B
Approach Vol, veh/h 277 474 431 226
Approach Delay, s/veh 17.7 13.2 18.0 19.3
Approach LOS B B B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.9 13.1 6.5 16.6 5.9 19.1 6.1 17.0
Change Period (Y+Rc), s 3.5 6.7 3.5 * 7 3.5 6.7 3.5 * 7
Max Green Setting (Gmax), s30.0 30.0 15.0 * 20 15.0 30.0 10.0 * 40
Max Q Clear Time (g_c+I1), s8.0 5.6 3.9 3.7 3.2 4.1 3.5 6.9
Green Ext Time (p_c), s 0.7 0.8 0.1 0.8 0.1 0.8 0.0 1.9

Intersection Summary
HCM 6th Ctrl Delay 16.5
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 3.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 250 41 99 204 41 112
Future Vol, veh/h 250 41 99 204 41 112
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 165 - 0 50
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 287 47 114 234 47 129
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 334 0 773 311
          Stage 1 - - - - 311 -
          Stage 2 - - - - 462 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1225 - 367 729
          Stage 1 - - - - 743 -
          Stage 2 - - - - 634 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1225 - 333 729
Mov Cap-2 Maneuver - - - - 443 -
          Stage 1 - - - - 743 -
          Stage 2 - - - - 575 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.7 11.8
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 443 729 - - 1225 -
HCM Lane V/C Ratio 0.106 0.177 - - 0.093 -
HCM Control Delay (s) 14.1 11 - - 8.2 -
HCM Lane LOS B B - - A -
HCM 95th %tile Q(veh) 0.4 0.6 - - 0.3 -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1 3 10 76 1 11 21 373 120 11 225 3
Future Volume (veh/h) 1 3 10 76 1 11 21 373 120 11 225 3
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 1 3 11 85 1 12 24 419 135 12 253 3
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 267 168 150 389 302 270 50 1103 494 27 1068 13
Arrive On Green 0.00 0.10 0.03 0.08 0.18 0.11 0.03 0.33 0.25 0.02 0.31 0.23
Sat Flow, veh/h 1688 1683 1502 1688 1683 1502 1688 3367 1502 1688 3408 40
Grp Volume(v), veh/h 1 3 11 85 1 12 24 419 135 12 125 131
Grp Sat Flow(s),veh/h/ln 1688 1683 1502 1688 1683 1502 1688 1683 1502 1688 1683 1765
Q Serve(g_s), s 0.0 0.1 0.2 1.5 0.0 0.2 0.5 3.2 2.2 0.2 1.9 1.9
Cycle Q Clear(g_c), s 0.0 0.1 0.2 1.5 0.0 0.2 0.5 3.2 2.2 0.2 1.9 1.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.02
Lane Grp Cap(c), veh/h 267 168 150 389 302 270 50 1103 494 27 528 553
V/C Ratio(X) 0.00 0.02 0.07 0.22 0.00 0.04 0.48 0.38 0.27 0.45 0.24 0.24
Avail Cap(c_a), veh/h 1014 1611 1437 1004 1611 1437 752 4273 1908 1003 2136 2240
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 15.6 13.7 14.7 13.2 11.3 12.3 16.1 8.7 8.3 16.4 8.6 8.6
Incr Delay (d2), s/veh 0.0 0.0 0.1 0.3 0.0 0.0 6.8 0.2 0.3 11.5 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 0.0 0.1 0.4 0.0 0.1 0.2 0.7 0.4 0.2 0.4 0.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.6 13.7 14.8 13.5 11.3 12.4 22.9 8.9 8.6 27.9 8.8 8.8
LnGrp LOS B B B B B B C A A C A A
Approach Vol, veh/h 15 98 578 268
Approach Delay, s/veh 14.6 13.3 9.4 9.7
Approach LOS B B A A

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 6.7 7.4 5.0 14.5 4.0 10.0 4.5 15.0
Change Period (Y+Rc), s 4.0 * 6.2 4.0 * 6.7 4.0 * 6.2 4.0 * 6.7
Max Green Setting (Gmax), s 15.0 * 30 15.0 * 40 15.0 * 30 20.0 * 40
Max Q Clear Time (g_c+I1), s 3.5 2.2 2.5 3.9 2.0 2.2 2.2 5.2
Green Ext Time (p_c), s 0.1 0.0 0.0 1.3 0.0 0.0 0.0 3.1

Intersection Summary
HCM 6th Ctrl Delay 10.0
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 64 265 5 51 128 34 5 9 89 39 2 25
Future Volume (veh/h) 64 265 5 51 128 34 5 9 89 39 2 25
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 74 308 6 59 149 40 6 10 103 45 2 29
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 100 818 365 81 410 348 5 330 220 61 22 326
Arrive On Green 0.06 0.24 0.24 0.05 0.23 0.23 0.00 0.19 0.10 0.04 0.23 0.16
Sat Flow, veh/h 1688 3367 1502 1688 1772 1502 1688 1772 1502 1688 98 1419
Grp Volume(v), veh/h 74 308 6 59 149 40 6 10 103 45 0 31
Grp Sat Flow(s),veh/h/ln1688 1683 1502 1688 1772 1502 1688 1772 1502 1688 0 1517
Q Serve(g_s), s 1.4 2.5 0.1 1.1 2.3 0.7 0.1 0.2 2.1 0.9 0.0 0.6
Cycle Q Clear(g_c), s 1.4 2.5 0.1 1.1 2.3 0.7 0.1 0.2 2.1 0.9 0.0 0.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94
Lane Grp Cap(c), veh/h 100 818 365 81 410 348 5 330 220 61 0 348
V/C Ratio(X) 0.74 0.38 0.02 0.73 0.36 0.12 1.17 0.03 0.47 0.74 0.00 0.09
Avail Cap(c_a), veh/h 1257 4330 1931 1257 2279 1931 744 1476 1191 744 0 1263
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 15.2 10.4 9.5 15.4 10.6 10.0 16.4 10.9 12.9 15.7 0.0 10.9
Incr Delay (d2), s/veh 10.0 0.1 0.0 11.6 0.2 0.1 241.4 0.0 0.6 16.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.7 0.6 0.0 0.6 0.6 0.2 0.4 0.0 0.5 0.5 0.0 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.2 10.5 9.5 27.0 10.8 10.0 257.9 11.0 13.4 31.7 0.0 10.9
LnGrp LOS C B A C B B F B B C A B
Approach Vol, veh/h 388 248 119 76
Approach Delay, s/veh 13.3 14.5 25.6 23.2
Approach LOS B B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s5.6 12.0 3.8 11.5 6.0 11.6 5.2 10.1
Change Period (Y+Rc), s 3.5 * 6.3 3.5 * 6.4 3.5 * 6.3 3.5 * 6.4
Max Green Setting (Gmax), s25.0 * 40 15.0 * 25 25.0 * 40 15.0 * 25
Max Q Clear Time (g_c+I1), s3.1 4.5 2.1 2.6 3.4 4.3 2.9 4.1
Green Ext Time (p_c), s 0.1 1.2 0.0 0.1 0.1 0.5 0.0 0.2

Intersection Summary
HCM 6th Ctrl Delay 16.3
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 103 249 68 71 195 267 143 305 131 239 177 45
Future Volume (veh/h) 103 249 68 71 195 267 143 305 131 239 177 45
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 110 265 72 76 207 284 152 324 139 254 188 48
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 165 767 204 129 454 405 320 519 218 467 315 267
Arrive On Green 0.10 0.29 0.25 0.08 0.27 0.26 0.19 0.22 0.22 0.14 0.18 0.18
Sat Flow, veh/h 1688 2629 700 1688 1683 1502 1688 2309 971 3274 1772 1502
Grp Volume(v), veh/h 110 168 169 76 207 284 152 234 229 254 188 48
Grp Sat Flow(s),veh/h/ln1688 1683 1646 1688 1683 1502 1688 1683 1597 1637 1772 1502
Q Serve(g_s), s 3.8 4.7 5.0 2.6 6.2 10.4 4.9 7.6 7.8 4.4 5.9 1.1
Cycle Q Clear(g_c), s 3.8 4.7 5.0 2.6 6.2 10.4 4.9 7.6 7.8 4.4 5.9 1.1
Prop In Lane 1.00 0.43 1.00 1.00 1.00 0.61 1.00 1.00
Lane Grp Cap(c), veh/h 165 491 480 129 454 405 320 379 359 467 315 267
V/C Ratio(X) 0.66 0.34 0.35 0.59 0.46 0.70 0.48 0.62 0.64 0.54 0.60 0.18
Avail Cap(c_a), veh/h 446 899 879 446 899 802 611 610 578 1456 788 668
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.3 16.9 17.3 27.0 18.4 20.2 21.8 21.1 21.2 24.1 22.9 8.7
Incr Delay (d2), s/veh 1.7 0.2 0.2 1.6 0.3 0.8 1.1 1.7 1.9 1.0 1.8 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.4 1.6 1.6 1.0 2.1 3.2 1.8 2.8 2.8 1.6 2.4 0.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.0 17.0 17.5 28.6 18.7 21.1 22.9 22.8 23.1 25.1 24.7 9.1
LnGrp LOS C B B C B C C C C C C A
Approach Vol, veh/h 447 567 615 490
Approach Delay, s/veh 19.9 21.2 22.9 23.3
Approach LOS B C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.6 17.6 8.6 21.6 15.5 14.8 9.9 20.3
Change Period (Y+Rc), s 5.6 5.9 5.0 6.3 5.9 5.9 5.0 6.3
Max Green Setting (Gmax), s25.3 20.0 15.0 30.0 20.0 25.0 15.0 30.0
Max Q Clear Time (g_c+I1), s6.4 9.8 4.6 7.0 6.9 7.9 5.8 12.4
Green Ext Time (p_c), s 0.8 1.9 0.0 1.1 0.3 1.0 0.0 1.7

Intersection Summary
HCM 6th Ctrl Delay 21.9
HCM 6th LOS C



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
12: Beech Ave & I-15 SB Ramps Existing PM Peak Hour

Etiwanda Heights TIA 12:00 pm 06/01/2017 Existing PM Peak Hour Synchro 10 Report
Fehr & Peers Page 9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 138 479 477 360 169 53
Future Volume (veh/h) 138 479 477 360 169 53
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 148 515 513 387 182 57
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 188 2576 2049 914 244 217
Arrive On Green 0.11 0.77 1.00 1.00 0.14 0.14
Sat Flow, veh/h 1688 3455 3455 1502 1688 1502
Grp Volume(v), veh/h 148 515 513 387 182 57
Grp Sat Flow(s),veh/h/ln1688 1683 1683 1502 1688 1502
Q Serve(g_s), s 7.6 3.8 0.0 0.0 9.2 3.0
Cycle Q Clear(g_c), s 7.6 3.8 0.0 0.0 9.2 3.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 188 2576 2049 914 244 217
V/C Ratio(X) 0.79 0.20 0.25 0.42 0.74 0.26
Avail Cap(c_a), veh/h 294 2576 2049 914 385 343
HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 0.90 0.90 0.72 0.72 1.00 1.00
Uniform Delay (d), s/veh 38.5 2.9 0.0 0.0 36.5 33.8
Incr Delay (d2), s/veh 2.7 0.2 0.2 1.0 4.5 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.1 0.7 0.1 0.3 4.0 2.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 41.2 3.1 0.2 1.0 40.9 34.5
LnGrp LOS D A A A D C
Approach Vol, veh/h 663 900 239
Approach Delay, s/veh 11.6 0.6 39.4
Approach LOS B A D

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 72.1 16.9 13.9 58.2
Change Period (Y+Rc), s 5.5 5.3 4.5 5.5
Max Green Setting (Gmax), s 59.0 19.0 15.0 39.0
Max Q Clear Time (g_c+I1), s 5.8 11.2 9.6 2.0
Green Ext Time (p_c), s 2.1 0.4 0.1 2.7

Intersection Summary
HCM 6th Ctrl Delay 9.8
HCM 6th LOS A



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
13: Beech Ave & I-15 NB Ramps Existing PM Peak Hour

Etiwanda Heights TIA 12:00 pm 06/01/2017 Existing PM Peak Hour Synchro 10 Report
Fehr & Peers Page 10

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 153 489 664 353 563 159
Future Volume (veh/h) 153 489 664 353 563 159
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 168 537 730 388 619 175
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 205 1701 1141 509 683 608
Arrive On Green 0.24 1.00 0.34 0.34 0.40 0.40
Sat Flow, veh/h 1688 3455 3455 1502 1688 1502
Grp Volume(v), veh/h 168 537 730 388 619 175
Grp Sat Flow(s),veh/h/ln1688 1683 1683 1502 1688 1502
Q Serve(g_s), s 8.4 0.0 16.3 20.5 30.7 7.0
Cycle Q Clear(g_c), s 8.4 0.0 16.3 20.5 30.7 7.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 205 1701 1141 509 683 608
V/C Ratio(X) 0.82 0.32 0.64 0.76 0.91 0.29
Avail Cap(c_a), veh/h 294 1701 1141 509 764 680
HCM Platoon Ratio 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.96 0.96 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 32.8 0.0 24.8 26.2 24.9 17.8
Incr Delay (d2), s/veh 7.5 0.5 2.8 10.4 13.7 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.3 0.1 6.4 8.2 14.2 6.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 40.3 0.5 27.6 36.6 38.6 18.1
LnGrp LOS D A C D D B
Approach Vol, veh/h 705 1118 794
Approach Delay, s/veh 10.0 30.7 34.1
Approach LOS A C C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 49.0 40.0 14.8 34.2
Change Period (Y+Rc), s 5.5 5.3 4.5 5.5
Max Green Setting (Gmax), s 39.0 39.0 15.0 19.0
Max Q Clear Time (g_c+I1), s 2.0 32.7 10.4 22.5
Green Ext Time (p_c), s 2.2 2.1 0.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 26.2
HCM 6th LOS C



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
14: Milliken Ave & Grizzly Dr Existing PM Peak Hour

Etiwanda Heights TIA 12:00 pm 06/01/2017 Existing PM Peak Hour Synchro 10 Report
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Movement WBL WBR NBU NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 87 6 40 336 53 16 358
Future Volume (veh/h) 87 6 40 336 53 16 358
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1800 1800 1772 1772 1772 1772
Adj Flow Rate, veh/h 97 7 373 59 18 398
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 0 0 2 2 2 2
Cap, veh/h 373 27 1259 561 39 2504
Arrive On Green 0.24 0.19 0.37 0.37 0.02 0.52
Sat Flow, veh/h 1547 112 3455 1502 1688 4997
Grp Volume(v), veh/h 105 0 373 59 18 398
Grp Sat Flow(s),veh/h/ln1674 0 1683 1502 1688 1612
Q Serve(g_s), s 1.7 0.0 2.6 0.8 0.3 1.4
Cycle Q Clear(g_c), s 1.7 0.0 2.6 0.8 0.3 1.4
Prop In Lane 0.92 0.07 1.00 1.00
Lane Grp Cap(c), veh/h 404 0 1259 561 39 2504
V/C Ratio(X) 0.26 0.00 0.30 0.11 0.46 0.16
Avail Cap(c_a), veh/h 2363 0 3797 1693 1527 5455
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 10.2 0.0 7.3 6.8 16.0 4.2
Incr Delay (d2), s/veh 0.4 0.0 0.0 0.0 3.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.5 0.0 0.4 0.1 0.1 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.6 0.0 7.4 6.8 19.2 4.2
LnGrp LOS B A A A B A
Approach Vol, veh/h 105 432 416
Approach Delay, s/veh 10.6 7.3 4.9
Approach LOS B A A

Timer - Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 21.2 12.0 4.8 16.4
Change Period (Y+Rc), s * 6.4 5.8 4.0 * 6.4
Max Green Setting (Gmax), s * 35 45.0 30.0 * 35
Max Q Clear Time (g_c+I1), s 3.4 3.7 2.3 4.6
Green Ext Time (p_c), s 1.5 0.4 0.0 1.4

Intersection Summary
HCM 6th Ctrl Delay 6.6
HCM 6th LOS A

Notes
User approved volume balancing among the lanes for turning movement.
User approved ignoring U-Turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Etiwanda Heights TIA
15: Cabernet Pl & Banyan St Existing PM Peak Hour

Etiwanda Heights TIA 12:00 pm 06/01/2017 Existing PM Peak Hour Synchro 10 Report
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Intersection
Int Delay, s/veh 1.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 342 5 44 272 3 36
Future Vol, veh/h 342 5 44 272 3 36
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 368 5 47 292 3 39
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 373 0 757 371
          Stage 1 - - - - 371 -
          Stage 2 - - - - 386 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1185 - 375 675
          Stage 1 - - - - 698 -
          Stage 2 - - - - 687 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1185 - 360 675
Mov Cap-2 Maneuver - - - - 474 -
          Stage 1 - - - - 698 -
          Stage 2 - - - - 660 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.1 10.9
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 654 - - 1185 -
HCM Lane V/C Ratio 0.064 - - 0.04 -
HCM Control Delay (s) 10.9 - - 8.2 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.2 - - 0.1 -



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
16: Banyan St & Fredericksburg Ave Existing PM Peak Hour

Etiwanda Heights TIA 12:00 pm 06/01/2017 Existing PM Peak Hour Synchro 10 Report
Fehr & Peers Page 13

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 33 356 298 27 29 22
Future Volume (veh/h) 33 356 298 27 29 22
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1800 1800
Adj Flow Rate, veh/h 35 383 320 29 31 24
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 0 0
Cap, veh/h 705 886 800 73 129 100
Arrive On Green 0.50 0.50 0.50 0.41 0.15 0.07
Sat Flow, veh/h 1032 1772 1601 145 888 687
Grp Volume(v), veh/h 35 383 0 349 56 0
Grp Sat Flow(s),veh/h/ln 1032 1772 0 1746 1604 0
Q Serve(g_s), s 0.5 3.1 0.0 2.8 0.7 0.0
Cycle Q Clear(g_c), s 3.3 3.1 0.0 2.8 0.7 0.0
Prop In Lane 1.00 0.08 0.55 0.43
Lane Grp Cap(c), veh/h 705 886 0 873 233 0
V/C Ratio(X) 0.05 0.43 0.00 0.40 0.24 0.00
Avail Cap(c_a), veh/h 2568 4086 0 4026 1906 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 4.6 3.6 0.0 3.6 8.9 0.0
Incr Delay (d2), s/veh 0.0 0.3 0.0 0.3 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 0.1 0.0 0.1 0.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 4.6 3.9 0.0 3.9 9.4 0.0
LnGrp LOS A A A A A A
Approach Vol, veh/h 418 349 56
Approach Delay, s/veh 4.0 3.9 9.4
Approach LOS A A A

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 15.3 7.3 15.3
Change Period (Y+Rc), s * 6 5.8 * 6
Max Green Setting (Gmax), s * 50 25.0 * 50
Max Q Clear Time (g_c+I1), s 5.3 2.7 4.8
Green Ext Time (p_c), s 2.4 0.1 2.0

Intersection Summary
HCM 6th Ctrl Delay 4.3
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
17: Milliken Ave & Banyan St Existing PM Peak Hour

Etiwanda Heights TIA 12:00 pm 06/01/2017 Existing PM Peak Hour Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 43 229 108 28 142 144 153 305 81 140 308 29
Future Volume (veh/h) 43 229 108 28 142 144 153 305 81 140 308 29
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 47 252 119 31 156 158 168 335 89 154 338 32
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 366 465 394 300 442 375 213 881 393 196 1132 105
Arrive On Green 0.05 0.26 0.26 0.04 0.25 0.25 0.13 0.26 0.26 0.12 0.25 0.20
Sat Flow, veh/h 1688 1772 1502 1688 1772 1502 1688 3367 1502 1688 4502 419
Grp Volume(v), veh/h 47 252 119 31 156 158 168 335 89 154 240 130
Grp Sat Flow(s),veh/h/ln1688 1772 1502 1688 1772 1502 1688 1683 1502 1688 1612 1696
Q Serve(g_s), s 1.1 6.0 3.1 0.7 3.6 4.4 4.8 4.0 2.3 4.4 3.0 3.1
Cycle Q Clear(g_c), s 1.1 6.0 3.1 0.7 3.6 4.4 4.8 4.0 2.3 4.4 3.0 3.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.25
Lane Grp Cap(c), veh/h 366 465 394 300 442 375 213 881 393 196 811 427
V/C Ratio(X) 0.13 0.54 0.30 0.10 0.35 0.42 0.79 0.38 0.23 0.79 0.30 0.30
Avail Cap(c_a), veh/h 970 1161 984 925 1161 984 685 2895 1291 685 2773 1459
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 14.4 15.6 14.6 14.9 15.2 15.5 20.9 14.9 14.3 21.2 14.9 15.2
Incr Delay (d2), s/veh 0.1 0.4 0.2 0.1 0.2 0.3 2.5 0.1 0.1 2.6 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 2.0 0.9 0.2 1.2 1.2 1.7 1.2 0.6 1.6 0.8 0.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.4 16.0 14.7 14.9 15.4 15.8 23.3 15.0 14.4 23.8 15.0 15.4
LnGrp LOS B B B B B B C B B C B B
Approach Vol, veh/h 418 345 592 524
Approach Delay, s/veh 15.5 15.5 17.3 17.7
Approach LOS B B B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.7 16.9 5.7 16.9 10.2 16.4 6.4 16.3
Change Period (Y+Rc), s 4.0 * 6.4 4.0 6.3 4.0 * 6.4 4.0 6.3
Max Green Setting (Gmax), s20.0 * 40 20.0 30.0 20.0 * 40 20.0 30.0
Max Q Clear Time (g_c+I1), s6.4 6.0 2.7 8.0 6.8 5.1 3.1 6.4
Green Ext Time (p_c), s 0.1 1.3 0.0 0.9 0.2 1.3 0.0 0.7

Intersection Summary
HCM 6th Ctrl Delay 16.7
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Etiwanda Heights TIA
18: Rochester Ave & Banyan St Existing PM Peak Hour
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Intersection
Intersection Delay, s/veh17.2
Intersection LOS C

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 394 76 78 213 71 263
Future Vol, veh/h 394 76 78 213 71 263
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 415 80 82 224 75 277
Number of Lanes 1 0 0 1 1 1

Approach EB WB NB
Opposing Approach WB EB      
Opposing Lanes 1 1 0
Conflicting Approach Left      NB EB
Conflicting Lanes Left 0 2 1
Conflicting Approach RightNB      WB
Conflicting Lanes Right 2 0 1
HCM Control Delay 22 14.3 13.1
HCM LOS C B B
   

Lane NBLn1 NBLn2 EBLn1WBLn1
Vol Left, % 100% 0% 0% 27%
Vol Thru, % 0% 0% 84% 73%
Vol Right, % 0% 100% 16% 0%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 71 263 470 291
LT Vol 71 0 0 78
Through Vol 0 0 394 213
RT Vol 0 263 76 0
Lane Flow Rate 75 277 495 306
Geometry Grp 7 7 2 2
Degree of Util (X) 0.148 0.456 0.737 0.491
Departure Headway (Hd) 7.147 5.925 5.36 5.769
Convergence, Y/N Yes Yes Yes Yes
Cap 501 606 673 622
Service Time 4.907 3.684 3.409 3.827
HCM Lane V/C Ratio 0.15 0.457 0.736 0.492
HCM Control Delay 11.2 13.6 22 14.3
HCM Lane LOS B B C B
HCM 95th-tile Q 0.5 2.4 6.5 2.7



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
19: Day Creek Blvd & Banyan St Existing PM Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 220 328 82 131 140 25 61 336 165 19 260 90
Future Volume (veh/h) 220 328 82 131 140 25 61 336 165 19 260 90
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 232 345 86 138 147 26 64 354 174 20 274 95
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 615 496 420 437 403 341 123 746 333 60 622 278
Arrive On Green 0.16 0.28 0.28 0.10 0.23 0.23 0.07 0.22 0.22 0.04 0.18 0.18
Sat Flow, veh/h 1688 1772 1502 1688 1772 1502 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 232 345 86 138 147 26 64 354 174 20 274 95
Grp Sat Flow(s),veh/h/ln1688 1772 1502 1688 1772 1502 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 4.3 7.8 1.9 2.7 3.1 0.6 1.6 4.1 4.5 0.5 3.2 2.5
Cycle Q Clear(g_c), s 4.3 7.8 1.9 2.7 3.1 0.6 1.6 4.1 4.5 0.5 3.2 2.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 615 496 420 437 403 341 123 746 333 60 622 278
V/C Ratio(X) 0.38 0.70 0.20 0.32 0.36 0.08 0.52 0.47 0.52 0.33 0.44 0.34
Avail Cap(c_a), veh/h 1092 1672 1417 1002 1672 1417 739 3970 1771 739 3970 1771
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 9.7 14.3 12.2 11.2 14.5 13.5 19.9 15.1 15.3 20.9 16.1 15.8
Incr Delay (d2), s/veh 0.4 1.8 0.2 0.4 0.6 0.1 3.4 0.5 1.3 3.1 0.5 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 2.5 0.5 0.8 1.0 0.2 0.6 1.2 1.3 0.2 1.0 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.1 16.1 12.5 11.7 15.0 13.6 23.3 15.5 16.5 24.1 16.6 16.5
LnGrp LOS B B B B B B C B B C B B
Approach Vol, veh/h 663 311 592 389
Approach Delay, s/veh 13.5 13.4 16.7 17.0
Approach LOS B B B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.6 16.5 7.2 12.2 10.9 14.1 5.6 13.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s19.0 41.5 19.0 52.0 19.0 41.5 19.0 52.0
Max Q Clear Time (g_c+I1), s4.7 9.8 3.6 5.2 6.3 5.1 2.5 6.5
Green Ext Time (p_c), s 0.3 2.2 0.1 2.0 0.5 0.8 0.0 2.8

Intersection Summary
HCM 6th Ctrl Delay 15.1
HCM 6th LOS B



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 383 1 249 547 547 0 0 465 118
Future Volume (veh/h) 0 0 0 383 1 249 547 547 0 0 465 118
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 0 0 1772 1772
Adj Flow Rate, veh/h 513 0 185 608 608 0 0 517 131
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 681 0 303 702 3431 0 0 1742 430
Arrive On Green 0.20 0.00 0.20 0.07 0.23 0.00 0.00 0.45 0.43
Sat Flow, veh/h 3375 0 1502 3274 4997 0 0 4028 956
Grp Volume(v), veh/h 513 0 185 608 608 0 0 429 219
Grp Sat Flow(s),veh/h/ln 1688 0 1502 1637 1612 0 0 1612 1600
Q Serve(g_s), s 12.9 0.0 10.1 16.5 9.0 0.0 0.0 7.6 8.0
Cycle Q Clear(g_c), s 12.9 0.0 10.1 16.5 9.0 0.0 0.0 7.6 8.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 0.60
Lane Grp Cap(c), veh/h 681 0 303 702 3431 0 0 1452 721
V/C Ratio(X) 0.75 0.00 0.61 0.87 0.18 0.00 0.00 0.30 0.30
Avail Cap(c_a), veh/h 855 0 380 909 3431 0 0 1452 721
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.80 0.80 0.00 0.00 0.97 0.97
Uniform Delay (d), s/veh 33.8 0.0 32.7 40.5 13.5 0.0 0.0 15.7 16.2
Incr Delay (d2), s/veh 2.9 0.0 2.0 4.8 0.1 0.0 0.0 0.5 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.4 0.0 3.8 7.6 2.8 0.0 0.0 2.6 2.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 36.7 0.0 34.7 45.3 13.6 0.0 0.0 16.2 17.3
LnGrp LOS D A C D B A A B B
Approach Vol, veh/h 698 1216 648
Approach Delay, s/veh 36.2 29.5 16.6
Approach LOS D C B

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 67.8 23.3 44.5 22.2
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 57.0 25.0 28.0 21.0
Max Q Clear Time (g_c+I1), s 11.0 18.5 10.0 14.9
Green Ext Time (p_c), s 3.2 0.8 2.8 1.5

Intersection Summary
HCM 6th Ctrl Delay 28.0
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 400 2 209 430 536 0 0 335 230
Future Volume (veh/h) 0 0 0 400 2 209 430 536 0 0 335 230
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 0 0 1772 1772
Adj Flow Rate, veh/h 475 0 143 439 547 0 0 342 235
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 669 0 298 509 3449 0 0 2482 771
Arrive On Green 0.20 0.00 0.20 0.05 0.24 0.00 0.00 0.51 0.51
Sat Flow, veh/h 3375 0 1502 3274 4997 0 0 4997 1502
Grp Volume(v), veh/h 475 0 143 439 547 0 0 342 235
Grp Sat Flow(s),veh/h/ln 1688 0 1502 1637 1612 0 0 1612 1502
Q Serve(g_s), s 11.8 0.0 7.6 12.0 8.1 0.0 0.0 3.3 8.1
Cycle Q Clear(g_c), s 11.8 0.0 7.6 12.0 8.1 0.0 0.0 3.3 8.1
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 669 0 298 509 3449 0 0 2482 771
V/C Ratio(X) 0.71 0.00 0.48 0.86 0.16 0.00 0.00 0.14 0.30
Avail Cap(c_a), veh/h 1380 0 614 509 3449 0 0 2482 771
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.90 0.90 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 33.7 0.0 32.0 41.7 13.0 0.0 0.0 11.5 12.6
Incr Delay (d2), s/veh 1.4 0.0 1.2 12.8 0.1 0.0 0.0 0.1 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.9 0.0 2.8 6.0 2.6 0.0 0.0 1.1 2.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 35.1 0.0 33.2 54.5 13.1 0.0 0.0 11.6 13.7
LnGrp LOS D A C D B A A B B
Approach Vol, veh/h 618 986 577
Approach Delay, s/veh 34.6 31.5 12.4
Approach LOS C C B

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 68.2 18.0 50.2 21.8
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 43.0 14.0 25.0 35.0
Max Q Clear Time (g_c+I1), s 10.1 14.0 10.1 13.8
Green Ext Time (p_c), s 2.3 0.0 1.5 2.2

Intersection Summary
HCM 6th Ctrl Delay 27.4
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 171 4 476 0 0 0 0 929 473 185 655 0
Future Volume (veh/h) 171 4 476 0 0 0 0 929 473 185 655 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 0 1772 1772 1772 1772 0
Adj Flow Rate, veh/h 124 0 579 0 999 509 199 704 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 417 0 742 0 1737 809 265 3094 0
Arrive On Green 0.25 0.00 0.25 0.00 0.54 0.51 0.16 1.00 0.00
Sat Flow, veh/h 1688 0 3003 0 3384 1502 3274 4997 0
Grp Volume(v), veh/h 124 0 579 0 999 509 199 704 0
Grp Sat Flow(s),veh/h/ln1688 0 1502 0 1612 1502 1637 1612 0
Q Serve(g_s), s 5.4 0.0 16.2 0.0 18.6 21.9 5.2 0.0 0.0
Cycle Q Clear(g_c), s 5.4 0.0 16.2 0.0 18.6 21.9 5.2 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 417 0 742 0 1737 809 265 3094 0
V/C Ratio(X) 0.30 0.00 0.78 0.00 0.58 0.63 0.75 0.23 0.00
Avail Cap(c_a), veh/h 578 0 1028 0 1737 809 400 3094 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.93 0.93 0.91 0.91 0.00
Uniform Delay (d), s/veh 27.5 0.0 31.6 0.0 13.9 15.4 36.8 0.0 0.0
Incr Delay (d2), s/veh 0.4 0.0 2.6 0.0 1.3 3.4 1.5 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.2 0.0 6.0 0.0 5.9 7.2 1.9 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.9 0.0 34.3 0.0 15.2 18.8 38.3 0.2 0.0
LnGrp LOS C A C A B B D A A
Approach Vol, veh/h 703 1508 903
Approach Delay, s/veh 33.1 16.4 8.6
Approach LOS C B A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s11.3 52.5 26.2 63.8
Change Period (Y+Rc), s 4.0 6.2 5.8 * 6.2
Max Green Setting (Gmax), s11.0 34.0 29.0 * 51
Max Q Clear Time (g_c+I1), s7.2 23.9 18.2 2.0
Green Ext Time (p_c), s 0.1 5.5 2.3 3.8

Intersection Summary
HCM 6th Ctrl Delay 17.9
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 242 2 424 0 0 0 0 733 489 122 608 0
Future Volume (veh/h) 242 2 424 0 0 0 0 733 489 122 608 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 0 1772 1772 1772 1772 0
Adj Flow Rate, veh/h 163 0 516 0 679 535 123 614 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 391 0 696 0 2050 1737 185 3287 0
Arrive On Green 0.23 0.00 0.23 0.00 0.58 0.58 0.11 1.00 0.00
Sat Flow, veh/h 1688 0 3003 0 3544 3003 3274 4997 0
Grp Volume(v), veh/h 163 0 516 0 679 535 123 614 0
Grp Sat Flow(s),veh/h/ln1688 0 1502 0 1772 1502 1637 1612 0
Q Serve(g_s), s 7.4 0.0 14.3 0.0 9.0 8.2 3.2 0.0 0.0
Cycle Q Clear(g_c), s 7.4 0.0 14.3 0.0 9.0 8.2 3.2 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 391 0 696 0 2050 1737 185 3287 0
V/C Ratio(X) 0.42 0.00 0.74 0.00 0.33 0.31 0.66 0.19 0.00
Avail Cap(c_a), veh/h 784 0 1395 0 2050 1737 364 3287 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.76 0.76 0.96 0.96 0.00
Uniform Delay (d), s/veh 29.4 0.0 32.1 0.0 9.9 9.7 39.1 0.0 0.0
Incr Delay (d2), s/veh 0.7 0.0 1.6 0.0 0.3 0.4 2.9 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.0 0.0 5.2 0.0 2.9 2.3 1.3 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.1 0.0 33.7 0.0 10.2 10.1 42.0 0.1 0.0
LnGrp LOS C A C A B B D A A
Approach Vol, veh/h 679 1214 737
Approach Delay, s/veh 32.8 10.2 7.1
Approach LOS C B A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s9.1 56.1 24.8 65.2
Change Period (Y+Rc), s 4.0 6.2 5.8 6.2
Max Green Setting (Gmax), s10.0 24.0 40.0 38.0
Max Q Clear Time (g_c+I1), s5.2 11.0 16.3 2.0
Green Ext Time (p_c), s 0.1 3.4 2.7 2.6

Intersection Summary
HCM 6th Ctrl Delay 15.2
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 33 32 51 536 267 33
Future Volume (veh/h) 33 32 51 536 267 33
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 35 34 54 570 284 35
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 203 181 647 2049 1390 620
Arrive On Green 0.12 0.12 0.06 0.61 0.41 0.41
Sat Flow, veh/h 1688 1502 1688 3455 3455 1502
Grp Volume(v), veh/h 35 34 54 570 284 35
Grp Sat Flow(s),veh/h/ln1688 1502 1688 1683 1683 1502
Q Serve(g_s), s 0.6 0.6 0.5 2.4 1.6 0.4
Cycle Q Clear(g_c), s 0.6 0.6 0.5 2.4 1.6 0.4
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 203 181 647 2049 1390 620
V/C Ratio(X) 0.17 0.19 0.08 0.28 0.20 0.06
Avail Cap(c_a), veh/h 2364 2104 1687 5947 5947 2652
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 11.7 11.7 4.6 2.7 5.6 5.2
Incr Delay (d2), s/veh 0.1 0.2 0.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 0.5 0.0 0.0 0.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 11.8 11.9 4.6 2.7 5.6 5.2
LnGrp LOS B B A A A A
Approach Vol, veh/h 69 624 319
Approach Delay, s/veh 11.8 2.9 5.6
Approach LOS B A A

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 22.0 7.6 5.8 16.2
Change Period (Y+Rc), s * 6.2 * 5.4 4.0 * 6.2
Max Green Setting (Gmax), s * 50 * 40 20.0 * 50
Max Q Clear Time (g_c+I1), s 4.4 2.6 2.5 3.6
Green Ext Time (p_c), s 2.4 0.1 0.0 1.1

Intersection Summary
HCM 6th Ctrl Delay 4.4
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 32 13 43 43 19 55 85 1224 60 112 782 58
Future Volume (veh/h) 32 13 43 43 19 55 85 1224 60 112 782 58
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 34 14 45 45 20 58 89 1288 63 118 823 61
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 157 142 120 163 142 120 573 3622 177 404 3532 261
Arrive On Green 0.08 0.08 0.08 0.08 0.08 0.08 0.04 0.77 0.74 0.04 0.77 0.74
Sat Flow, veh/h 1321 1772 1502 1344 1772 1502 1688 4724 231 1688 4596 339
Grp Volume(v), veh/h 34 14 45 45 20 58 89 879 472 118 577 307
Grp Sat Flow(s),veh/h/ln1321 1772 1502 1344 1772 1502 1688 1612 1730 1688 1612 1711
Q Serve(g_s), s 2.7 0.8 3.1 3.5 1.2 4.1 1.3 9.6 9.7 1.8 5.5 5.7
Cycle Q Clear(g_c), s 3.9 0.8 3.1 4.3 1.2 4.1 1.3 9.6 9.7 1.8 5.5 5.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.13 1.00 0.20
Lane Grp Cap(c), veh/h 157 142 120 163 142 120 573 2473 1327 404 2478 1315
V/C Ratio(X) 0.22 0.10 0.37 0.28 0.14 0.48 0.16 0.36 0.36 0.29 0.23 0.23
Avail Cap(c_a), veh/h 413 485 411 423 485 411 710 2473 1327 589 2478 1315
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.80 0.80 0.80 0.96 0.96 0.96
Uniform Delay (d), s/veh 48.9 46.9 48.0 48.9 47.1 48.4 2.8 4.1 4.2 3.3 3.6 3.7
Incr Delay (d2), s/veh 0.3 0.1 0.7 0.7 0.3 2.2 0.1 0.3 0.6 0.4 0.2 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.9 0.4 1.2 1.2 0.5 1.6 0.3 2.1 2.4 0.4 1.2 1.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 49.1 47.0 48.7 49.6 47.4 50.7 2.9 4.4 4.8 3.7 3.8 4.1
LnGrp LOS D D D D D D A A A A A A
Approach Vol, veh/h 93 123 1440 1002
Approach Delay, s/veh 48.6 49.7 4.5 3.9
Approach LOS D D A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s8.9 88.3 12.8 8.7 88.5 12.8
Change Period (Y+Rc), s 4.0 * 6.6 * 6.2 4.0 * 6.6 * 6.2
Max Green Setting (Gmax), s16.9 * 48 * 28 13.6 * 52 * 28
Max Q Clear Time (g_c+I1), s3.8 11.7 5.9 3.3 7.7 6.3
Green Ext Time (p_c), s 0.2 5.9 0.1 0.1 3.4 0.3

Intersection Summary
HCM 6th Ctrl Delay 7.9
HCM 6th LOS A

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
26: Rochester Ave & Victoria Park Ln Existing PM Peak Hour

Etiwanda Heights TIA 12:00 pm 06/01/2017 Existing PM Peak Hour Synchro 10 Report
Fehr & Peers Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 25 111 58 46 72 34 67 555 109 49 278 29
Future Volume (veh/h) 25 111 58 46 72 34 67 555 109 49 278 29
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 27 118 62 49 77 36 71 590 116 52 296 31
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 407 378 320 398 243 114 570 1288 574 433 1238 552
Arrive On Green 0.21 0.21 0.21 0.21 0.21 0.16 0.07 0.38 0.38 0.06 0.37 0.37
Sat Flow, veh/h 1280 1772 1502 1204 1142 534 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 27 118 62 49 0 113 71 590 116 52 296 31
Grp Sat Flow(s),veh/h/ln1280 1772 1502 1204 0 1676 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 0.6 1.9 1.2 1.2 0.0 2.0 1.0 4.5 1.8 0.7 2.1 0.5
Cycle Q Clear(g_c), s 2.6 1.9 1.2 3.2 0.0 2.0 1.0 4.5 1.8 0.7 2.1 0.5
Prop In Lane 1.00 1.00 1.00 0.32 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 407 378 320 398 0 357 570 1288 574 433 1238 552
V/C Ratio(X) 0.07 0.31 0.19 0.12 0.00 0.32 0.12 0.46 0.20 0.12 0.24 0.06
Avail Cap(c_a), veh/h 1317 1637 1387 1253 0 1548 1182 5138 2292 1070 5138 2292
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 12.6 11.5 11.1 12.8 0.0 11.7 7.4 8.0 7.1 7.9 7.6 7.0
Incr Delay (d2), s/veh 0.0 0.2 0.1 0.1 0.0 0.2 0.0 0.1 0.1 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 0.6 0.3 0.3 0.0 0.6 0.2 0.9 0.3 0.1 0.4 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 12.6 11.6 11.3 12.8 0.0 11.9 7.5 8.1 7.2 7.9 7.6 7.1
LnGrp LOS B B B B A B A A A A A A
Approach Vol, veh/h 207 162 777 379
Approach Delay, s/veh 11.6 12.2 7.9 7.6
Approach LOS B B A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s6.0 17.2 11.4 6.5 16.7 11.4
Change Period (Y+Rc), s 4.0 * 6.7 5.9 4.0 * 6.7 5.9
Max Green Setting (Gmax), s15.0 * 50 30.0 15.0 * 50 30.0
Max Q Clear Time (g_c+I1), s2.7 6.5 4.6 3.0 4.1 5.2
Green Ext Time (p_c), s 0.0 2.6 0.5 0.0 1.2 0.4

Intersection Summary
HCM 6th Ctrl Delay 8.8
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 67 106 37 18 58 66 46 805 43 82 533 57
Future Volume (veh/h) 67 106 37 18 58 66 46 805 43 82 533 57
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 73 115 40 20 63 72 50 875 47 89 579 62
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 767 700 243 705 967 820 253 1150 357 207 1225 380
Arrive On Green 0.56 0.56 0.53 0.55 0.55 0.55 0.04 0.24 0.24 0.06 0.25 0.25
Sat Flow, veh/h 1254 1256 437 1232 1772 1502 1688 4837 1502 1688 4837 1502
Grp Volume(v), veh/h 73 0 155 20 63 72 50 875 47 89 579 62
Grp Sat Flow(s),veh/h/ln1254 0 1693 1232 1772 1502 1688 1612 1502 1688 1612 1502
Q Serve(g_s), s 2.3 0.0 3.7 0.7 1.4 1.9 1.9 13.6 2.0 3.3 8.2 2.6
Cycle Q Clear(g_c), s 3.7 0.0 3.7 4.3 1.4 1.9 1.9 13.6 2.0 3.3 8.2 2.6
Prop In Lane 1.00 0.26 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 767 0 943 705 967 820 253 1150 357 207 1225 380
V/C Ratio(X) 0.10 0.00 0.16 0.03 0.07 0.09 0.20 0.76 0.13 0.43 0.47 0.16
Avail Cap(c_a), veh/h 767 0 943 705 967 820 390 1194 371 319 1225 380
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 0.92 0.92 0.92 0.97 0.97 0.97
Uniform Delay (d), s/veh 9.1 0.0 8.9 10.3 8.7 8.8 24.0 28.7 24.3 24.7 25.7 23.6
Incr Delay (d2), s/veh 0.2 0.0 0.4 0.1 0.1 0.2 0.1 2.6 0.2 0.5 0.3 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 0.0 1.3 0.2 0.5 0.6 0.7 5.0 0.7 1.2 2.9 0.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 9.3 0.0 9.3 10.3 8.8 9.0 24.2 31.3 24.5 25.2 25.9 23.8
LnGrp LOS A A A B A A C C C C C C
Approach Vol, veh/h 228 155 972 730
Approach Delay, s/veh 9.3 9.1 30.6 25.7
Approach LOS A A C C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s8.6 23.2 49.1 7.4 24.5 49.1
Change Period (Y+Rc), s 4.0 * 6.7 6.3 4.0 * 6.7 * 6.3
Max Green Setting (Gmax), s10.0 * 17 35.7 10.0 * 17 * 38
Max Q Clear Time (g_c+I1), s5.3 15.6 5.7 3.9 10.2 6.3
Green Ext Time (p_c), s 0.0 0.9 1.7 0.0 2.1 0.9

Intersection Summary
HCM 6th Ctrl Delay 25.0
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 327 947 134 112 438 91 215 1035 162 162 533 178
Future Volume (veh/h) 327 947 134 112 438 91 215 1035 162 162 533 178
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 355 1029 146 122 476 99 234 1125 176 176 579 193
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 464 1304 405 177 749 232 291 2222 690 234 2137 663
Arrive On Green 0.14 0.27 0.27 0.05 0.15 0.15 0.09 0.46 0.46 0.07 0.44 0.44
Sat Flow, veh/h 3274 4837 1502 3274 4837 1502 3274 4837 1502 3274 4837 1502
Grp Volume(v), veh/h 355 1029 146 122 476 99 234 1125 176 176 579 193
Grp Sat Flow(s),veh/h/ln1637 1612 1502 1637 1612 1502 1637 1612 1502 1637 1612 1502
Q Serve(g_s), s 11.5 21.7 8.7 4.0 10.1 5.0 7.7 18.0 7.9 5.8 8.3 4.4
Cycle Q Clear(g_c), s 11.5 21.7 8.7 4.0 10.1 5.0 7.7 18.0 7.9 5.8 8.3 4.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 464 1304 405 177 749 232 291 2222 690 234 2137 663
V/C Ratio(X) 0.77 0.79 0.36 0.69 0.64 0.43 0.80 0.51 0.26 0.75 0.27 0.29
Avail Cap(c_a), veh/h 464 1517 471 339 1517 471 339 2222 690 339 2137 663
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.94 0.94 0.94 0.85 0.85 0.85 0.98 0.98 0.98
Uniform Delay (d), s/veh 45.4 37.3 32.5 51.1 43.6 24.6 49.2 21.0 18.2 50.1 19.5 4.6
Incr Delay (d2), s/veh 6.8 2.1 0.2 1.7 0.3 0.4 8.4 0.7 0.8 2.6 0.3 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.9 8.3 3.0 1.6 3.9 2.3 3.4 6.4 2.7 2.4 3.0 2.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 52.2 39.3 32.7 52.8 43.9 25.0 57.6 21.7 19.0 52.7 19.8 5.7
LnGrp LOS D D C D D C E C B D B A
Approach Vol, veh/h 1530 697 1535 948
Approach Delay, s/veh 41.7 42.8 26.8 23.0
Approach LOS D D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.9 54.5 10.0 33.7 13.8 52.6 22.6 21.0
Change Period (Y+Rc), s 4.0 * 6.6 4.0 7.0 4.0 * 6.6 7.0 * 7
Max Green Setting (Gmax), s11.4 * 34 11.4 31.5 11.4 * 34 11.4 * 32
Max Q Clear Time (g_c+I1), s7.8 20.0 6.0 23.7 9.7 10.3 13.5 12.1
Green Ext Time (p_c), s 0.1 4.4 0.1 3.0 0.1 2.5 0.0 1.9

Intersection Summary
HCM 6th Ctrl Delay 33.2
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 150 918 114 111 496 48 114 605 175 59 273 64
Future Volume (veh/h) 150 918 114 111 496 48 114 605 175 59 273 64
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 160 977 121 118 528 51 121 644 186 63 290 68
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 346 1563 193 213 1538 477 153 985 439 86 851 380
Arrive On Green 0.11 0.36 0.33 0.07 0.32 0.32 0.09 0.29 0.29 0.05 0.25 0.25
Sat Flow, veh/h 3274 4361 539 3274 4837 1502 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 160 722 376 118 528 51 121 644 186 63 290 68
Grp Sat Flow(s),veh/h/ln1637 1612 1675 1637 1612 1502 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 3.2 12.7 12.9 2.4 5.7 1.6 4.8 11.5 6.9 2.5 4.8 2.4
Cycle Q Clear(g_c), s 3.2 12.7 12.9 2.4 5.7 1.6 4.8 11.5 6.9 2.5 4.8 2.4
Prop In Lane 1.00 0.32 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 346 1156 600 213 1538 477 153 985 439 86 851 380
V/C Ratio(X) 0.46 0.62 0.63 0.55 0.34 0.11 0.79 0.65 0.42 0.73 0.34 0.18
Avail Cap(c_a), veh/h 1769 2447 1271 715 3670 1139 369 1858 829 369 878 391
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.9 18.2 18.5 31.1 17.9 16.5 30.6 21.3 19.6 32.1 21.0 20.1
Incr Delay (d2), s/veh 0.4 0.6 1.1 0.8 0.1 0.1 3.5 0.6 0.5 4.5 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 4.0 4.4 0.9 1.8 0.5 1.9 4.0 2.1 1.1 1.7 0.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.2 18.8 19.6 32.0 18.1 16.6 34.1 21.8 20.1 36.6 21.1 20.2
LnGrp LOS C B B C B B C C C D C C
Approach Vol, veh/h 1258 697 951 421
Approach Delay, s/veh 20.3 20.3 23.0 23.3
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.5 24.1 8.5 28.6 10.2 21.4 11.3 25.8
Change Period (Y+Rc), s 4.0 * 6.9 4.0 * 6.1 4.0 * 6.9 * 6.1 * 6.1
Max Green Setting (Gmax), s15.0 * 35 15.0 * 50 15.0 * 15 * 35 * 50
Max Q Clear Time (g_c+I1), s4.5 13.5 4.4 14.9 6.8 6.8 5.2 7.7
Green Ext Time (p_c), s 0.0 3.7 0.1 7.7 0.1 1.0 0.3 3.6

Intersection Summary
HCM 6th Ctrl Delay 21.5
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 210 780 179 53 345 78 203 686 93 128 412 84
Future Volume (veh/h) 210 780 179 53 345 78 203 686 93 128 412 84
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 223 830 190 56 367 83 216 730 99 136 438 89
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 329 1139 491 147 871 372 327 2409 798 249 2293 845
Arrive On Green 0.10 0.24 0.23 0.05 0.18 0.17 0.10 0.50 0.49 0.08 0.47 0.46
Sat Flow, veh/h 3274 4837 1502 3274 4837 1502 3274 4837 1502 3274 4837 1502
Grp Volume(v), veh/h 223 830 190 56 367 83 216 730 99 136 438 89
Grp Sat Flow(s),veh/h/ln1637 1612 1502 1637 1612 1502 1637 1612 1502 1637 1612 1502
Q Serve(g_s), s 7.2 17.4 10.7 1.8 7.4 4.8 7.0 9.8 3.6 4.4 5.8 3.0
Cycle Q Clear(g_c), s 7.2 17.4 10.7 1.8 7.4 4.8 7.0 9.8 3.6 4.4 5.8 3.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 329 1139 491 147 871 372 327 2409 798 249 2293 845
V/C Ratio(X) 0.68 0.73 0.39 0.38 0.42 0.22 0.66 0.30 0.12 0.55 0.19 0.11
Avail Cap(c_a), veh/h 339 1856 714 339 1856 678 339 2409 798 339 2293 845
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.77 0.77 0.77 1.00 1.00 1.00 0.80 0.80 0.80 0.93 0.93 0.93
Uniform Delay (d), s/veh 47.8 38.8 28.5 51.0 40.0 32.9 47.7 16.3 12.9 49.0 16.7 11.2
Incr Delay (d2), s/veh 3.2 0.3 0.1 0.6 0.1 0.1 2.8 0.3 0.3 0.6 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.0 6.6 3.7 0.7 2.8 1.7 2.9 3.4 1.2 1.8 2.0 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 51.0 39.1 28.6 51.6 40.1 33.0 50.5 16.6 13.2 49.6 16.9 11.4
LnGrp LOS D D C D D C D B B D B B
Approach Vol, veh/h 1243 506 1045 663
Approach Delay, s/veh 39.6 40.2 23.3 22.9
Approach LOS D D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.0 29.9 15.0 56.1 15.0 23.8 12.4 58.8
Change Period (Y+Rc), s 5.8 6.9 6.0 7.1 5.8 6.9 6.0 7.1
Max Green Setting (Gmax), s9.6 39.3 9.4 25.9 9.6 39.3 9.4 25.9
Max Q Clear Time (g_c+I1), s3.8 19.4 9.0 7.8 9.2 9.4 6.4 11.8
Green Ext Time (p_c), s 0.0 3.6 0.0 1.7 0.0 1.5 0.1 2.7

Intersection Summary
HCM 6th Ctrl Delay 31.6
HCM 6th LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 104 712 112 139 521 48 106 230 181 37 117 70
Future Volume (veh/h) 104 712 112 139 521 48 106 230 181 37 117 70
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 109 749 118 146 548 51 112 242 191 39 123 74
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 134 2464 385 204 1910 852 167 313 326 53 326 184
Arrive On Green 0.08 0.58 0.57 0.06 0.57 0.57 0.05 0.18 0.15 0.03 0.16 0.14
Sat Flow, veh/h 1688 4219 659 3274 3367 1502 3274 1772 1502 1688 2074 1171
Grp Volume(v), veh/h 109 571 296 146 548 51 112 242 191 39 98 99
Grp Sat Flow(s),veh/h/ln1688 1612 1653 1637 1683 1502 1637 1772 1502 1688 1683 1561
Q Serve(g_s), s 7.0 9.8 10.1 4.8 9.3 1.7 3.7 14.3 12.6 2.5 5.8 6.3
Cycle Q Clear(g_c), s 7.0 9.8 10.1 4.8 9.3 1.7 3.7 14.3 12.6 2.5 5.8 6.3
Prop In Lane 1.00 0.40 1.00 1.00 1.00 1.00 1.00 0.75
Lane Grp Cap(c), veh/h 134 1884 966 204 1910 852 167 313 326 53 265 245
V/C Ratio(X) 0.82 0.30 0.31 0.72 0.29 0.06 0.67 0.77 0.59 0.73 0.37 0.40
Avail Cap(c_a), veh/h 175 1884 966 339 1910 852 339 414 412 175 393 365
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 49.9 11.6 11.8 50.6 12.3 10.7 51.3 43.2 38.6 52.8 41.5 42.5
Incr Delay (d2), s/veh 18.0 0.4 0.8 3.5 0.4 0.1 3.5 4.5 0.6 13.2 0.3 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.5 3.2 3.5 2.0 3.2 0.5 1.6 6.4 4.5 1.2 2.3 2.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 67.9 12.0 12.6 54.1 12.7 10.8 54.7 47.7 39.3 66.0 41.8 42.9
LnGrp LOS E B B D B B D D D E D D
Approach Vol, veh/h 976 745 545 236
Approach Delay, s/veh 18.4 20.7 46.2 46.3
Approach LOS B C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.9 68.3 9.6 21.3 12.7 66.4 7.5 23.4
Change Period (Y+Rc), s 4.0 * 6 4.0 6.4 4.0 * 6 4.0 6.4
Max Green Setting (Gmax), s11.4 * 44 11.4 23.3 11.4 * 44 11.4 23.3
Max Q Clear Time (g_c+I1), s6.8 12.1 5.7 8.3 9.0 11.3 4.5 16.3
Green Ext Time (p_c), s 0.1 3.3 0.1 0.5 0.0 2.2 0.0 0.7

Intersection Summary
HCM 6th Ctrl Delay 27.8
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 780 0 0 499 0 0 0 0 295 0 253
Future Volume (veh/h) 0 780 0 0 499 0 0 0 0 295 0 253
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1772 0 0 1772 0 1772 0 1772
Adj Flow Rate, veh/h 0 848 0 0 542 0 321 0 275
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 2 0 0 2 0 2 0 2
Cap, veh/h 0 3435 0 0 3435 0 569 0 460
Arrive On Green 0.00 0.71 0.00 0.00 0.71 0.00 0.17 0.00 0.17
Sat Flow, veh/h 0 5156 0 0 5156 0 3274 0 2643
Grp Volume(v), veh/h 0 848 0 0 542 0 321 0 275
Grp Sat Flow(s),veh/h/ln 0 1612 0 0 1612 0 1637 0 1321
Q Serve(g_s), s 0.0 4.3 0.0 0.0 2.5 0.0 6.2 0.0 6.6
Cycle Q Clear(g_c), s 0.0 4.3 0.0 0.0 2.5 0.0 6.2 0.0 6.6
Prop In Lane 0.00 0.00 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 3435 0 0 3435 0 569 0 460
V/C Ratio(X) 0.00 0.25 0.00 0.00 0.16 0.00 0.56 0.00 0.60
Avail Cap(c_a), veh/h 0 3435 0 0 3435 0 996 0 804
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 0.00 0.00 0.97 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 3.5 0.0 0.0 3.3 0.0 26.1 0.0 26.3
Incr Delay (d2), s/veh 0.0 0.2 0.0 0.0 0.1 0.0 0.3 0.0 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.7 0.0 0.0 0.4 0.0 2.3 0.0 2.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 3.7 0.0 0.0 3.4 0.0 26.4 0.0 26.7
LnGrp LOS A A A A A A C A C
Approach Vol, veh/h 848 542 596
Approach Delay, s/veh 3.7 3.4 26.6
Approach LOS A A C

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 53.0 16.0 53.0
Change Period (Y+Rc), s 6.2 6.0 6.2
Max Green Setting (Gmax), s 38.0 19.0 38.0
Max Q Clear Time (g_c+I1), s 6.3 8.6 4.5
Green Ext Time (p_c), s 3.8 1.0 2.3

Intersection Summary
HCM 6th Ctrl Delay 10.5
HCM 6th LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 77 760 229 90 658 202 90 111 246 79 96 147
Future Volume (veh/h) 77 760 229 90 658 202 90 111 246 79 96 147
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 83 817 246 97 708 217 97 119 265 85 103 158
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 104 2928 766 120 3166 780 155 368 329 113 576 257
Arrive On Green 0.06 0.51 0.49 0.07 0.52 0.52 0.09 0.22 0.20 0.07 0.17 0.17
Sat Flow, veh/h 1688 5741 1502 1688 6095 1502 1688 1683 1502 1688 3367 1502
Grp Volume(v), veh/h 83 817 246 97 708 217 97 119 265 85 103 158
Grp Sat Flow(s),veh/h/ln1688 1435 1502 1688 1524 1502 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 5.8 9.8 11.9 6.8 7.6 9.7 6.6 7.1 20.2 5.9 3.1 11.7
Cycle Q Clear(g_c), s 5.8 9.8 11.9 6.8 7.6 9.7 6.6 7.1 20.2 5.9 3.1 11.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 104 2928 766 120 3166 780 155 368 329 113 576 257
V/C Ratio(X) 0.80 0.28 0.32 0.81 0.22 0.28 0.62 0.32 0.81 0.75 0.18 0.61
Avail Cap(c_a), veh/h 169 2928 766 183 3166 780 197 463 413 197 926 413
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.96 0.96 0.96 0.93 0.93 0.93 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 55.6 16.8 18.0 54.9 15.7 16.2 52.5 39.4 45.8 55.0 42.5 46.1
Incr Delay (d2), s/veh 12.6 0.2 1.1 13.6 0.2 0.8 4.1 0.5 9.1 9.6 0.1 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.8 3.1 4.2 3.3 2.5 3.3 2.9 2.9 8.3 2.8 1.3 4.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 68.2 17.0 19.0 68.5 15.8 17.0 56.5 39.9 54.9 64.6 42.6 47.0
LnGrp LOS E B B E B B E D D E D D
Approach Vol, veh/h 1146 1022 481 346
Approach Delay, s/veh 21.2 21.1 51.5 50.0
Approach LOS C C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.4 66.3 12.0 30.3 12.5 65.2 15.0 27.2
Change Period (Y+Rc), s 4.0 6.2 4.5 * 6.7 4.0 6.2 * 6.7 * 6.7
Max Green Setting (Gmax), s12.0 42.8 13.5 * 30 13.0 41.8 * 11 * 33
Max Q Clear Time (g_c+I1), s7.8 11.7 7.9 22.2 8.8 13.9 8.6 13.7
Green Ext Time (p_c), s 0.1 5.7 0.1 1.3 0.1 7.5 0.0 0.6

Intersection Summary
HCM 6th Ctrl Delay 29.3
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 409 668 0 0 680 177 276 4 529 0 0 0
Future Volume (veh/h) 409 668 0 0 680 177 276 4 529 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 431 703 0 0 716 0 195 0 662
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 519 2943 0 0 2389 465 0 828
Arrive On Green 0.16 0.61 0.00 0.00 0.39 0.00 0.28 0.00 0.28
Sat Flow, veh/h 3274 4997 0 0 6343 1502 1688 0 3003
Grp Volume(v), veh/h 431 703 0 0 716 0 195 0 662
Grp Sat Flow(s),veh/h/ln1637 1612 0 0 1524 1502 1688 0 1502
Q Serve(g_s), s 8.8 4.6 0.0 0.0 5.6 0.0 6.5 0.0 14.1
Cycle Q Clear(g_c), s 8.8 4.6 0.0 0.0 5.6 0.0 6.5 0.0 14.1
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 519 2943 0 0 2389 465 0 828
V/C Ratio(X) 0.83 0.24 0.00 0.00 0.30 0.42 0.00 0.80
Avail Cap(c_a), veh/h 569 2943 0 0 2389 558 0 992
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.95 0.95 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 28.1 6.2 0.0 0.0 14.5 0.0 20.5 0.0 23.2
Incr Delay (d2), s/veh 8.1 0.2 0.0 0.0 0.3 0.0 0.2 0.0 3.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.7 1.1 0.0 0.0 1.7 0.0 2.5 0.0 5.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 36.2 6.4 0.0 0.0 14.8 0.0 20.7 0.0 26.5
LnGrp LOS D A A A B C A C
Approach Vol, veh/h 1134 716 A 857
Approach Delay, s/veh 17.7 14.8 25.1
Approach LOS B B C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 46.0 14.9 31.0 23.0
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 36.0 12.0 20.0 21.0
Max Q Clear Time (g_c+I1), s 6.6 10.8 7.6 16.1
Green Ext Time (p_c), s 3.0 0.1 2.5 1.1

Intersection Summary
HCM 6th Ctrl Delay 19.3
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 147 121 35 101 101 61 69 1298 59 82 616 108
Future Volume (veh/h) 147 121 35 101 101 61 69 1298 59 82 616 108
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 150 123 36 103 103 62 70 1324 60 84 629 110
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 283 295 83 250 290 129 513 2885 131 316 2535 437
Arrive On Green 0.10 0.11 0.09 0.07 0.09 0.09 0.04 0.61 0.58 0.05 0.61 0.58
Sat Flow, veh/h 1688 2591 733 1688 3367 1502 1688 4743 215 1688 4152 716
Grp Volume(v), veh/h 150 78 81 103 103 62 70 900 484 84 487 252
Grp Sat Flow(s),veh/h/ln1688 1683 1640 1688 1683 1502 1688 1612 1733 1688 1612 1643
Q Serve(g_s), s 8.1 4.3 4.6 5.6 2.9 3.9 1.6 15.2 15.3 2.0 6.9 7.2
Cycle Q Clear(g_c), s 8.1 4.3 4.6 5.6 2.9 3.9 1.6 15.2 15.3 2.0 6.9 7.2
Prop In Lane 1.00 0.45 1.00 1.00 1.00 0.12 1.00 0.44
Lane Grp Cap(c), veh/h 283 191 186 250 290 129 513 1962 1054 316 1969 1003
V/C Ratio(X) 0.53 0.41 0.43 0.41 0.36 0.48 0.14 0.46 0.46 0.27 0.25 0.25
Avail Cap(c_a), veh/h 350 387 377 380 808 360 609 1962 1054 409 1969 1003
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95
Uniform Delay (d), s/veh 37.8 41.2 41.8 39.8 43.1 43.6 7.6 10.6 10.8 8.8 8.9 9.3
Incr Delay (d2), s/veh 1.5 0.5 0.6 1.1 0.3 1.0 0.1 0.8 1.4 0.4 0.3 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.4 1.8 1.9 2.3 1.2 1.5 0.5 4.6 5.2 0.6 2.1 2.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 39.3 41.7 42.4 40.9 43.4 44.6 7.7 11.4 12.2 9.2 9.2 9.8
LnGrp LOS D D D D D D A B B A A A
Approach Vol, veh/h 309 268 1454 823
Approach Delay, s/veh 40.7 42.7 11.5 9.4
Approach LOS D D B A

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.5 64.8 11.3 15.4 8.3 65.1 14.1 12.6
Change Period (Y+Rc), s 4.0 * 6.6 4.0 6.3 4.0 * 6.6 4.0 6.3
Max Green Setting (Gmax), s10.0 * 33 15.0 20.7 10.0 * 33 14.0 21.7
Max Q Clear Time (g_c+I1), s4.0 17.3 7.6 6.6 3.6 9.2 10.1 5.9
Green Ext Time (p_c), s 0.1 5.1 0.1 0.4 0.1 2.7 0.1 0.4

Intersection Summary
HCM 6th Ctrl Delay 17.0
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 225 816 62 95 380 36 108 661 228 64 352 47
Future Volume (veh/h) 225 816 62 95 380 36 108 661 228 64 352 47
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 245 887 67 103 413 39 117 718 248 70 383 51
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 467 1128 85 258 901 85 374 1001 447 238 934 417
Arrive On Green 0.13 0.36 0.33 0.06 0.29 0.26 0.07 0.30 0.30 0.05 0.28 0.28
Sat Flow, veh/h 1688 3172 240 1688 3110 292 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 245 471 483 103 223 229 117 718 248 70 383 51
Grp Sat Flow(s),veh/h/ln1688 1683 1729 1688 1683 1719 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 6.9 17.5 17.5 3.1 7.6 7.7 3.5 13.3 9.7 2.1 6.5 1.8
Cycle Q Clear(g_c), s 6.9 17.5 17.5 3.1 7.6 7.7 3.5 13.3 9.7 2.1 6.5 1.8
Prop In Lane 1.00 0.14 1.00 0.17 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 467 598 614 258 487 498 374 1001 447 238 934 417
V/C Ratio(X) 0.52 0.79 0.79 0.40 0.46 0.46 0.31 0.72 0.56 0.29 0.41 0.12
Avail Cap(c_a), veh/h 609 1010 1037 632 1010 1032 613 2030 905 631 2030 905
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 14.6 20.1 20.3 18.3 20.3 20.5 17.7 21.9 20.6 19.0 20.6 18.9
Incr Delay (d2), s/veh 0.9 0.9 0.9 1.0 0.2 0.2 0.5 0.4 0.4 0.7 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.3 6.0 6.2 1.1 2.7 2.8 1.3 4.6 3.0 0.8 2.3 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.5 21.0 21.1 19.3 20.6 20.7 18.1 22.3 21.0 19.7 20.7 18.9
LnGrp LOS B C C B C C B C C B C B
Approach Vol, veh/h 1199 555 1083 504
Approach Delay, s/veh 19.9 20.4 21.5 20.4
Approach LOS B C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.5 28.8 9.1 23.4 13.1 24.2 7.7 24.8
Change Period (Y+Rc), s 4.0 * 5.9 4.0 * 6.1 4.0 * 5.9 4.0 * 6.1
Max Green Setting (Gmax), s20.0 * 40 15.0 * 40 15.0 * 40 20.0 * 40
Max Q Clear Time (g_c+I1), s5.1 19.5 5.5 8.5 8.9 9.7 4.1 15.3
Green Ext Time (p_c), s 0.2 3.4 0.2 1.5 0.3 1.5 0.1 3.4

Intersection Summary
HCM 6th Ctrl Delay 20.6
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 221 594 197 55 246 102 158 628 64 122 471 115
Future Volume (veh/h) 221 594 197 55 246 102 158 628 64 122 471 115
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 240 646 214 60 267 111 172 683 70 133 512 125
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 467 864 286 251 623 252 214 1190 382 169 1060 464
Arrive On Green 0.13 0.35 0.31 0.05 0.27 0.23 0.13 0.25 0.20 0.10 0.22 0.18
Sat Flow, veh/h 1688 2485 822 1688 2338 947 1688 4837 1502 1688 4837 1502
Grp Volume(v), veh/h 240 437 423 60 190 188 172 683 70 133 512 125
Grp Sat Flow(s),veh/h/ln1688 1683 1624 1688 1683 1601 1688 1612 1502 1688 1612 1502
Q Serve(g_s), s 6.3 14.4 14.6 1.7 5.9 6.2 6.2 7.8 2.3 4.8 5.8 3.9
Cycle Q Clear(g_c), s 6.3 14.4 14.6 1.7 5.9 6.2 6.2 7.8 2.3 4.8 5.8 3.9
Prop In Lane 1.00 0.51 1.00 0.59 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 467 585 564 251 449 427 214 1190 382 169 1060 464
V/C Ratio(X) 0.51 0.75 0.75 0.24 0.42 0.44 0.80 0.57 0.18 0.79 0.48 0.27
Avail Cap(c_a), veh/h 565 872 841 486 872 829 538 2905 915 538 2905 1036
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 14.3 18.1 18.7 17.7 19.0 19.8 26.6 20.8 18.3 27.6 21.4 16.4
Incr Delay (d2), s/veh 0.3 0.8 0.8 0.2 0.2 0.3 2.7 0.2 0.1 3.1 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.0 4.8 4.8 0.6 2.0 2.1 2.4 2.6 0.7 1.9 1.9 1.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.6 18.8 19.5 17.9 19.3 20.1 29.3 20.9 18.4 30.7 21.5 16.5
LnGrp LOS B B B B B C C C B C C B
Approach Vol, veh/h 1100 438 925 770
Approach Delay, s/veh 18.1 19.4 22.3 22.3
Approach LOS B B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.3 19.4 7.2 25.8 12.0 17.7 12.3 20.7
Change Period (Y+Rc), s 4.0 * 6.7 4.0 6.5 4.0 * 6.7 4.0 6.5
Max Green Setting (Gmax), s20.0 * 35 12.0 30.0 20.0 * 35 12.0 30.0
Max Q Clear Time (g_c+I1), s6.8 9.8 3.7 16.6 8.2 7.8 8.3 8.2
Green Ext Time (p_c), s 0.1 3.0 0.0 2.8 0.2 2.2 0.1 1.2

Intersection Summary
HCM 6th Ctrl Delay 20.5
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 242 727 57 97 330 118 135 1271 347 80 528 130
Future Volume (veh/h) 242 727 57 97 330 118 135 1271 347 80 528 130
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 252 757 59 101 344 123 141 1324 361 83 550 135
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 352 834 65 179 717 320 167 2255 700 104 1669 401
Arrive On Green 0.11 0.26 0.24 0.06 0.21 0.21 0.10 0.47 0.47 0.06 0.43 0.41
Sat Flow, veh/h 1688 3164 247 1688 3367 1502 1688 4837 1502 1688 3894 935
Grp Volume(v), veh/h 252 403 413 101 344 123 141 1324 361 83 453 232
Grp Sat Flow(s),veh/h/ln1688 1683 1728 1688 1683 1502 1688 1612 1502 1688 1612 1604
Q Serve(g_s), s 12.5 25.5 25.5 5.2 9.9 7.7 9.0 22.1 18.6 5.3 10.3 10.8
Cycle Q Clear(g_c), s 12.5 25.5 25.5 5.2 9.9 7.7 9.0 22.1 18.6 5.3 10.3 10.8
Prop In Lane 1.00 0.14 1.00 1.00 1.00 1.00 1.00 0.58
Lane Grp Cap(c), veh/h 352 444 455 179 717 320 167 2255 700 104 1382 687
V/C Ratio(X) 0.72 0.91 0.91 0.56 0.48 0.38 0.84 0.59 0.52 0.80 0.33 0.34
Avail Cap(c_a), veh/h 352 444 455 298 955 426 192 2255 700 175 1382 687
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.64 0.64 0.64 1.00 1.00 1.00
Uniform Delay (d), s/veh 30.9 39.2 39.4 34.4 37.9 37.1 48.7 21.6 20.6 50.9 20.9 21.5
Incr Delay (d2), s/veh 5.9 21.6 21.3 1.0 0.2 0.3 15.5 0.7 1.7 5.2 0.6 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.6 12.7 13.0 2.1 3.9 2.7 4.4 7.8 6.3 2.3 3.7 4.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 36.8 60.8 60.7 35.5 38.1 37.4 64.2 22.3 22.4 56.1 21.5 22.9
LnGrp LOS D E E D D D E C C E C C
Approach Vol, veh/h 1068 568 1826 768
Approach Delay, s/veh 55.1 37.5 25.6 25.7
Approach LOS E D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.9 33.0 14.9 51.2 16.5 27.4 10.8 55.3
Change Period (Y+Rc), s 4.0 6.3 4.0 * 6.5 4.0 6.3 4.0 * 6.5
Max Green Setting (Gmax), s14.7 26.7 12.5 * 34 12.5 28.9 11.4 * 36
Max Q Clear Time (g_c+I1), s7.2 27.5 11.0 12.8 14.5 11.9 7.3 24.1
Green Ext Time (p_c), s 0.1 0.0 0.0 2.5 0.0 1.4 0.0 5.3

Intersection Summary
HCM 6th Ctrl Delay 34.6
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 315 1589 163 165 832 137 344 1287 404 149 382 165
Future Volume (veh/h) 315 1589 163 165 832 137 344 1287 404 149 382 165
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 321 1621 166 168 849 140 351 1313 412 152 390 168
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 380 2234 694 222 2001 621 397 1735 427 205 1094 339
Arrive On Green 0.12 0.46 0.46 0.07 0.41 0.41 0.12 0.28 0.28 0.06 0.23 0.23
Sat Flow, veh/h 3274 4837 1502 3274 4837 1502 3274 6095 1502 3274 4837 1502
Grp Volume(v), veh/h 321 1621 166 168 849 140 351 1313 412 152 390 168
Grp Sat Flow(s),veh/h/ln1637 1612 1502 1637 1612 1502 1637 1524 1502 1637 1612 1502
Q Serve(g_s), s 12.5 35.3 8.7 6.6 16.2 7.8 13.7 25.5 35.2 5.9 8.8 12.7
Cycle Q Clear(g_c), s 12.5 35.3 8.7 6.6 16.2 7.8 13.7 25.5 35.2 5.9 8.8 12.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 380 2234 694 222 2001 621 397 1735 427 205 1094 339
V/C Ratio(X) 0.85 0.73 0.24 0.76 0.42 0.23 0.88 0.76 0.96 0.74 0.36 0.49
Avail Cap(c_a), veh/h 529 2234 694 403 2001 621 403 1735 427 403 1377 427
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.89 0.89 0.89 1.00 1.00 1.00 0.92 0.92 0.92
Uniform Delay (d), s/veh 56.3 28.3 21.2 59.5 27.1 24.6 56.2 42.4 45.8 59.9 42.3 43.8
Incr Delay (d2), s/veh 8.8 2.1 0.8 4.7 0.6 0.7 20.0 1.8 34.0 4.8 0.1 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.5 13.1 3.1 2.8 6.1 2.8 6.6 9.4 16.6 2.5 3.4 4.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 65.1 30.4 22.0 64.2 27.7 25.4 76.2 44.2 79.8 64.7 42.4 44.2
LnGrp LOS E C C E C C E D E E D D
Approach Vol, veh/h 2108 1157 2076 710
Approach Delay, s/veh 35.0 32.7 56.7 47.6
Approach LOS D C E D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.8 64.0 19.8 33.4 19.1 57.8 12.1 41.0
Change Period (Y+Rc), s 4.0 7.1 4.0 * 7.2 4.0 7.1 4.0 * 7.2
Max Green Setting (Gmax), s16.0 41.9 16.0 * 34 21.0 36.9 16.0 * 34
Max Q Clear Time (g_c+I1), s8.6 37.3 15.7 14.7 14.5 18.2 7.9 37.2
Green Ext Time (p_c), s 0.3 3.0 0.0 1.6 0.6 3.5 0.2 0.0

Intersection Summary
HCM 6th Ctrl Delay 43.5
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 225 1699 72 176 824 191 124 622 306 227 289 77
Future Volume (veh/h) 225 1699 72 176 824 191 124 622 306 227 289 77
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 225 1699 72 176 824 191 124 622 306 227 289 77
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 281 2218 688 238 2154 669 149 836 521 285 832 371
Arrive On Green 0.09 0.46 0.46 0.07 0.45 0.45 0.09 0.25 0.25 0.09 0.25 0.25
Sat Flow, veh/h 3274 4837 1502 3274 4837 1502 1688 3367 1502 3274 3367 1502
Grp Volume(v), veh/h 225 1699 72 176 824 191 124 622 306 227 289 77
Grp Sat Flow(s),veh/h/ln1637 1612 1502 1637 1612 1502 1688 1683 1502 1637 1683 1502
Q Serve(g_s), s 8.1 35.2 3.3 6.3 13.7 9.7 8.7 20.4 20.1 8.2 8.5 4.9
Cycle Q Clear(g_c), s 8.1 35.2 3.3 6.3 13.7 9.7 8.7 20.4 20.1 8.2 8.5 4.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 281 2218 688 238 2154 669 149 836 521 285 832 371
V/C Ratio(X) 0.80 0.77 0.10 0.74 0.38 0.29 0.83 0.74 0.59 0.80 0.35 0.21
Avail Cap(c_a), veh/h 355 2218 688 600 2154 669 211 1122 648 409 1122 501
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.55 0.55 0.55 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 0.91
Uniform Delay (d), s/veh 53.9 27.1 18.5 54.5 22.2 21.1 53.8 41.6 32.1 53.7 37.2 35.8
Incr Delay (d2), s/veh 5.7 1.4 0.2 4.5 0.5 1.1 17.2 1.9 1.1 6.3 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.4 12.8 1.1 2.7 5.0 3.5 4.3 8.4 7.1 3.5 3.4 1.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 59.6 28.6 18.7 59.0 22.8 22.2 71.0 43.4 33.2 60.0 37.3 35.9
LnGrp LOS E C B E C C E D C E D D
Approach Vol, veh/h 1996 1191 1052 593
Approach Delay, s/veh 31.7 28.0 43.7 45.8
Approach LOS C C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.7 59.0 14.6 33.7 14.3 57.4 14.5 33.8
Change Period (Y+Rc), s 4.0 * 6.5 4.0 7.1 4.0 * 6.5 4.0 7.1
Max Green Setting (Gmax), s22.0 * 25 15.0 36.9 13.0 * 34 15.0 36.9
Max Q Clear Time (g_c+I1), s8.3 37.2 10.7 10.5 10.1 15.7 10.2 22.4
Green Ext Time (p_c), s 0.4 0.0 0.1 1.2 0.2 3.5 0.3 4.3

Intersection Summary
HCM 6th Ctrl Delay 35.1
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 439 1709 39 298 888 376 63 308 416 669 132 251
Future Volume (veh/h) 439 1709 39 298 888 376 63 308 416 669 132 251
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595
Adj Flow Rate, veh/h 453 1762 40 307 915 0 65 318 429 690 136 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 449 1948 44 362 1397 589 871 270 794 278
Arrive On Green 0.15 0.35 0.35 0.12 0.32 0.00 0.20 0.20 0.20 0.17 0.17 0.00
Sat Flow, veh/h 2946 5560 126 2946 4354 1351 2946 4354 1351 4556 1595 1351
Grp Volume(v), veh/h 453 1304 498 307 915 0 65 318 429 690 136 0
Grp Sat Flow(s),veh/h/ln1473 1371 1572 1473 1451 1351 1473 1451 1351 1519 1595 1351
Q Serve(g_s), s 16.0 31.6 31.6 10.7 19.0 0.0 1.9 6.6 21.0 15.5 8.1 0.0
Cycle Q Clear(g_c), s 16.0 31.6 31.6 10.7 19.0 0.0 1.9 6.6 21.0 15.5 8.1 0.0
Prop In Lane 1.00 0.08 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 449 1442 551 362 1397 589 871 270 794 278
V/C Ratio(X) 1.01 0.90 0.90 0.85 0.65 0.11 0.37 1.59 0.87 0.49
Avail Cap(c_a), veh/h 449 1442 551 449 1397 589 871 270 911 319
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.88 0.88 0.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 44.5 32.4 32.4 45.1 30.7 0.0 34.4 36.2 42.0 42.2 39.1 0.0
Incr Delay (d2), s/veh 44.7 9.7 20.8 9.0 2.1 0.0 0.0 0.1 281.1 7.4 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.3 10.9 14.3 4.2 6.5 0.0 0.7 2.3 27.8 6.1 3.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 89.2 42.1 53.3 54.1 32.8 0.0 34.4 36.3 323.1 49.5 39.6 0.0
LnGrp LOS F D D D C C D F D D
Approach Vol, veh/h 2255 1222 A 812 826 A
Approach Delay, s/veh 54.0 38.1 187.7 47.9
Approach LOS D D F D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s16.9 40.8 22.3 20.0 37.7 25.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s16.0 31.0 21.0 16.0 31.0 21.0
Max Q Clear Time (g_c+I1), s12.7 33.6 17.5 18.0 21.0 23.0
Green Ext Time (p_c), s 0.2 0.0 0.8 0.0 2.8 0.0

Intersection Summary
HCM 6th Ctrl Delay 70.5
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 2009 972 0 1357 0 0 0 0 161 0 528
Future Volume (veh/h) 0 2009 972 0 1357 0 0 0 0 161 0 528
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1772 1772 0 1772 0 1772 1772 1772
Adj Flow Rate, veh/h 0 2071 1002 0 1399 0 111 0 603
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 2 0 2 0 2 2 2
Cap, veh/h 0 2295 958 0 3317 0 407 0 724
Arrive On Green 0.00 0.69 0.66 0.00 0.69 0.00 0.24 0.00 0.24
Sat Flow, veh/h 0 3507 1398 0 5156 0 1688 0 3003
Grp Volume(v), veh/h 0 1983 1090 0 1399 0 111 0 603
Grp Sat Flow(s),veh/h/ln 0 1612 1520 0 1612 0 1688 0 1502
Q Serve(g_s), s 0.0 54.7 74.7 0.0 13.9 0.0 5.8 0.0 20.8
Cycle Q Clear(g_c), s 0.0 54.7 74.7 0.0 13.9 0.0 5.8 0.0 20.8
Prop In Lane 0.00 0.92 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2211 1042 0 3317 0 407 0 724
V/C Ratio(X) 0.00 0.90 1.05 0.00 0.42 0.00 0.27 0.00 0.83
Avail Cap(c_a), veh/h 0 2211 1042 0 3317 0 477 0 849
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.20 0.20 0.00 0.83 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 14.0 18.3 0.0 7.6 0.0 33.6 0.0 39.3
Incr Delay (d2), s/veh 0.0 1.4 26.5 0.0 0.3 0.0 0.4 0.0 6.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 15.2 27.9 0.0 3.9 0.0 2.4 0.0 8.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 15.4 44.8 0.0 7.9 0.0 34.0 0.0 45.6
LnGrp LOS A B F A A A C A D
Approach Vol, veh/h 3073 1399 714
Approach Delay, s/veh 25.8 7.9 43.8
Approach LOS C A D

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 78.7 30.3 78.7
Change Period (Y+Rc), s 6.5 5.8 6.5
Max Green Setting (Gmax), s 68.0 29.0 68.0
Max Q Clear Time (g_c+I1), s 76.7 22.8 15.9
Green Ext Time (p_c), s 0.0 1.7 9.6

Intersection Summary
HCM 6th Ctrl Delay 23.5
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 1087 0 0 1143 0 696 0 584 0 0 0
Future Volume (veh/h) 0 1087 0 0 1143 0 696 0 584 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1772 0 0 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 0 1121 0 0 1178 0 905 0 401
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 0 0 2 2 2 2 2
Cap, veh/h 0 2886 0 0 2886 1113 0 495
Arrive On Green 0.00 0.40 0.00 0.00 0.60 0.00 0.33 0.00 0.33
Sat Flow, veh/h 0 5156 0 0 4997 1502 3375 0 1502
Grp Volume(v), veh/h 0 1121 0 0 1178 0 905 0 401
Grp Sat Flow(s),veh/h/ln 0 1612 0 0 1612 1502 1688 0 1502
Q Serve(g_s), s 0.0 17.9 0.0 0.0 14.2 0.0 26.8 0.0 26.6
Cycle Q Clear(g_c), s 0.0 17.9 0.0 0.0 14.2 0.0 26.8 0.0 26.6
Prop In Lane 0.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2886 0 0 2886 1113 0 495
V/C Ratio(X) 0.00 0.39 0.00 0.00 0.41 0.81 0.00 0.81
Avail Cap(c_a), veh/h 0 2886 0 0 2886 1604 0 714
HCM Platoon Ratio 1.00 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.27 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 18.6 0.0 0.0 11.7 0.0 33.4 0.0 33.4
Incr Delay (d2), s/veh 0.0 0.1 0.0 0.0 0.1 0.0 2.2 0.0 4.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 6.9 0.0 0.0 4.4 0.0 11.1 0.0 10.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 18.7 0.0 0.0 11.8 0.0 35.6 0.0 38.0
LnGrp LOS A B A A B D A D
Approach Vol, veh/h 1121 1178 A 1306
Approach Delay, s/veh 18.7 11.8 36.3
Approach LOS B B D

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 69.0 69.0 40.0
Change Period (Y+Rc), s 6.5 6.5 5.8
Max Green Setting (Gmax), s 47.0 47.0 50.0
Max Q Clear Time (g_c+I1), s 19.9 16.2 28.8
Green Ext Time (p_c), s 6.4 7.0 5.4

Intersection Summary
HCM 6th Ctrl Delay 22.8
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Intersection
Intersection Delay, s/veh 10.4
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 200 19 35 221 10 20 20 44 26 16 21
Future Vol, veh/h 7 200 19 35 221 10 20 20 44 26 16 21
Peak Hour Factor 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 10 286 27 50 316 14 29 29 63 37 23 30
Number of Lanes 1 2 0 1 2 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 3 3 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 3 3
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 3 3
HCM Control Delay 10.3 10.4 10.4 10.4
HCM LOS B B B B
        

Lane NBLn1 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1
Vol Left, % 24% 100% 0% 0% 100% 0% 0% 41%
Vol Thru, % 24% 0% 100% 78% 0% 100% 88% 25%
Vol Right, % 52% 0% 0% 22% 0% 0% 12% 33%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 84 7 133 86 35 147 84 63
LT Vol 20 7 0 0 35 0 0 26
Through Vol 20 0 133 67 0 147 74 16
RT Vol 44 0 0 19 0 0 10 21
Lane Flow Rate 120 10 190 122 50 210 120 90
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.204 0.017 0.301 0.188 0.085 0.329 0.184 0.16
Departure Headway (Hd) 6.123 6.199 5.693 5.536 6.128 5.622 5.537 6.399
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 587 578 632 649 586 640 649 561
Service Time 3.858 3.927 3.42 3.263 3.853 3.347 3.263 4.134
HCM Lane V/C Ratio 0.204 0.017 0.301 0.188 0.085 0.328 0.185 0.16
HCM Control Delay 10.4 9 10.9 9.5 9.4 11.1 9.5 10.4
HCM Lane LOS B A B A A B A B
HCM 95th-tile Q 0.8 0.1 1.3 0.7 0.3 1.4 0.7 0.6
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Intersection
Intersection Delay, s/veh12.4
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 173 67 109 189 4 56 71 93 17 133 27
Future Vol, veh/h 15 173 67 109 189 4 56 71 93 17 133 27
Peak Hour Factor 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 19 219 85 138 239 5 71 90 118 22 168 34
Number of Lanes 1 2 0 1 2 0 1 2 0 1 2 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 3 3 3 3
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 3 3 3
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 3 3 3 3
HCM Control Delay 12.6 12.7 12 12
HCM LOS B B B B
        

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 EBLn3WBLn1WBLn2WBLn3 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 0%
Vol Thru, % 0% 100% 20% 0% 100% 46% 0% 100% 94% 0% 100% 62%
Vol Right, % 0% 0% 80% 0% 0% 54% 0% 0% 6% 0% 0% 38%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 56 47 117 15 115 125 109 126 67 17 89 71
LT Vol 56 0 0 15 0 0 109 0 0 17 0 0
Through Vol 0 47 24 0 115 58 0 126 63 0 89 44
RT Vol 0 0 93 0 0 67 0 0 4 0 0 27
Lane Flow Rate 71 60 148 19 146 158 138 159 85 22 112 90
Geometry Grp 8 8 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.155 0.123 0.281 0.041 0.293 0.301 0.291 0.314 0.166 0.048 0.234 0.182
Departure Headway (Hd) 7.896 7.396 6.838 7.733 7.233 6.857 7.584 7.084 7.042 8.012 7.512 7.247
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 455 485 526 464 498 524 475 509 510 447 478 496
Service Time 5.634 5.134 4.576 5.47 4.97 4.594 5.319 4.819 4.777 5.753 5.253 4.988
HCM Lane V/C Ratio 0.156 0.124 0.281 0.041 0.293 0.302 0.291 0.312 0.167 0.049 0.234 0.181
HCM Control Delay 12.1 11.2 12.2 10.8 13 12.5 13.4 13 11.2 11.2 12.5 11.6
HCM Lane LOS B B B B B B B B B B B B
HCM 95th-tile Q 0.5 0.4 1.1 0.1 1.2 1.3 1.2 1.3 0.6 0.2 0.9 0.7
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Intersection
Intersection Delay, s/veh16.6
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 264 52 158 251 21 19 38 96 23 96 25
Future Vol, veh/h 8 264 52 158 251 21 19 38 96 23 96 25
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 9 311 61 186 295 25 22 45 113 27 113 29
Number of Lanes 1 1 0 1 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 21 15.8 12.7 13.1
HCM LOS C C B B
        

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 12% 100% 0% 100% 0% 16%
Vol Thru, % 25% 0% 84% 0% 92% 67%
Vol Right, % 63% 0% 16% 0% 8% 17%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 153 8 316 158 272 144
LT Vol 19 8 0 158 0 23
Through Vol 38 0 264 0 251 96
RT Vol 96 0 52 0 21 25
Lane Flow Rate 180 9 372 186 320 169
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.326 0.019 0.667 0.357 0.568 0.321
Departure Headway (Hd) 6.516 7.088 6.46 6.918 6.392 6.812
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 551 505 558 520 570 527
Service Time 4.566 4.83 4.201 4.658 4.092 4.862
HCM Lane V/C Ratio 0.327 0.018 0.667 0.358 0.561 0.321
HCM Control Delay 12.7 10 21.3 13.5 17.2 13.1
HCM Lane LOS B A C B C B
HCM 95th-tile Q 1.4 0.1 4.9 1.6 3.5 1.4
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 15 307 123 196 262 47 47 127 292 35 169 31
Future Volume (veh/h) 15 307 123 196 262 47 47 127 292 35 169 31
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 21 426 171 272 364 65 65 176 406 49 235 43
Peak Hour Factor 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 366 531 450 350 1413 630 73 1134 506 59 1105 493
Arrive On Green 0.02 0.30 0.30 0.14 0.42 0.42 0.04 0.34 0.34 0.03 0.33 0.33
Sat Flow, veh/h 1688 1772 1502 1688 3367 1502 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 21 426 171 272 364 65 65 176 406 49 235 43
Grp Sat Flow(s),veh/h/ln1688 1772 1502 1688 1683 1502 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 0.8 18.5 7.5 9.3 5.9 2.2 3.2 3.1 20.5 2.4 4.2 1.7
Cycle Q Clear(g_c), s 0.8 18.5 7.5 9.3 5.9 2.2 3.2 3.1 20.5 2.4 4.2 1.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 366 531 450 350 1413 630 73 1134 506 59 1105 493
V/C Ratio(X) 0.06 0.80 0.38 0.78 0.26 0.10 0.89 0.16 0.80 0.84 0.21 0.09
Avail Cap(c_a), veh/h 630 694 588 715 1413 630 293 1733 773 192 1105 493
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 22.0 26.9 23.1 19.8 15.8 14.7 39.8 19.4 25.2 40.1 20.3 19.4
Incr Delay (d2), s/veh 0.1 4.8 0.5 3.7 0.1 0.1 28.0 0.1 3.9 25.4 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 7.8 2.5 3.5 2.0 0.7 1.8 1.1 7.1 1.4 1.5 0.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 22.1 31.8 23.5 23.5 15.8 14.8 67.8 19.5 29.1 65.5 20.4 19.5
LnGrp LOS C C C C B B E B C E C B
Approach Vol, veh/h 618 701 647 327
Approach Delay, s/veh 29.2 18.7 30.3 27.0
Approach LOS C B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s15.4 29.1 7.6 31.4 5.4 39.1 6.9 32.1
Change Period (Y+Rc), s 3.5 6.7 3.5 * 7 3.5 6.7 3.5 * 7
Max Green Setting (Gmax), s30.0 30.0 15.0 * 20 15.0 30.0 10.0 * 40
Max Q Clear Time (g_c+I1), s11.3 20.5 5.2 6.2 2.8 7.9 4.4 22.5
Green Ext Time (p_c), s 0.7 1.8 0.1 1.3 0.0 2.0 0.0 2.6

Intersection Summary
HCM 6th Ctrl Delay 26.0
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 2.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 375 38 211 518 7 31
Future Vol, veh/h 375 38 211 518 7 31
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 165 - 0 50
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 68 68 68 68 68 68
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 551 56 310 762 10 46
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 607 0 1961 579
          Stage 1 - - - - 579 -
          Stage 2 - - - - 1382 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 971 - 70 515
          Stage 1 - - - - 560 -
          Stage 2 - - - - 233 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 971 - 48 515
Mov Cap-2 Maneuver - - - - 127 -
          Stage 1 - - - - 560 -
          Stage 2 - - - - 159 -
 

Approach EB WB NB
HCM Control Delay, s 0 3 17
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 127 515 - - 971 -
HCM Lane V/C Ratio 0.081 0.089 - - 0.32 -
HCM Control Delay (s) 35.8 12.7 - - 10.4 -
HCM Lane LOS E B - - B -
HCM 95th %tile Q(veh) 0.3 0.3 - - 1.4 -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 52 51 414 181 13 78 201 804 86 187 1016 23
Future Volume (veh/h) 52 51 414 181 13 78 201 804 86 187 1016 23
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 65 64 518 226 16 98 251 1005 108 234 1270 29
Peak Hour Factor 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 442 444 396 251 567 506 207 1138 645 259 1240 28
Arrive On Green 0.04 0.26 0.25 0.11 0.34 0.32 0.12 0.34 0.32 0.15 0.37 0.35
Sat Flow, veh/h 1688 1683 1502 1688 1683 1502 1688 3367 1502 1688 3365 77
Grp Volume(v), veh/h 65 64 518 226 16 98 251 1005 108 234 635 664
Grp Sat Flow(s),veh/h/ln1688 1683 1502 1688 1683 1502 1688 1683 1502 1688 1683 1758
Q Serve(g_s), s 3.5 3.6 32.2 11.8 0.8 5.8 15.0 34.4 5.4 16.6 45.0 45.0
Cycle Q Clear(g_c), s 3.5 3.6 32.2 11.8 0.8 5.8 15.0 34.4 5.4 16.6 45.0 45.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.04
Lane Grp Cap(c), veh/h 442 444 396 251 567 506 207 1138 645 259 620 648
V/C Ratio(X) 0.15 0.14 1.31 0.90 0.03 0.19 1.21 0.88 0.17 0.90 1.02 1.02
Avail Cap(c_a), veh/h 581 444 396 266 567 506 207 1178 663 277 620 648
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 32.3 34.4 46.0 31.7 27.1 29.5 53.5 38.1 21.4 50.8 38.5 38.6
Incr Delay (d2), s/veh 0.2 0.1 155.5 29.8 0.0 0.1 130.6 8.0 0.1 29.5 42.4 41.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.4 1.4 28.8 6.7 0.3 2.0 13.7 14.8 1.9 8.9 24.8 25.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.5 34.4 201.5 61.6 27.1 29.6 184.2 46.1 21.5 80.3 80.9 80.5
LnGrp LOS C C F E C C F D C F F F
Approach Vol, veh/h 647 340 1364 1533
Approach Delay, s/veh 168.0 50.7 69.6 80.6
Approach LOS F D E F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s17.9 36.2 19.0 49.0 8.9 45.1 22.7 45.2
Change Period (Y+Rc), s 4.0 * 6.2 4.0 * 6.7 4.0 * 6.2 4.0 * 6.7
Max Green Setting (Gmax), s15.0 * 30 15.0 * 40 15.0 * 30 20.0 * 40
Max Q Clear Time (g_c+I1), s13.8 34.2 17.0 47.0 5.5 7.8 18.6 36.4
Green Ext Time (p_c), s 0.1 0.0 0.0 0.0 0.1 0.3 0.1 2.2

Intersection Summary
HCM 6th Ctrl Delay 88.7
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 35 438 18 312 678 31 48 16 227 41 50 144
Future Volume (veh/h) 35 438 18 312 678 31 48 16 227 41 50 144
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 41 515 21 367 798 36 56 19 267 48 59 169
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 54 980 437 407 887 751 67 373 618 61 84 240
Arrive On Green 0.03 0.29 0.29 0.24 0.50 0.50 0.04 0.21 0.17 0.04 0.21 0.17
Sat Flow, veh/h 1688 3367 1502 1688 1772 1502 1688 1772 1502 1688 405 1159
Grp Volume(v), veh/h 41 515 21 367 798 36 56 19 267 48 0 228
Grp Sat Flow(s),veh/h/ln1688 1683 1502 1688 1772 1502 1688 1772 1502 1688 0 1563
Q Serve(g_s), s 1.7 9.3 0.7 15.3 29.6 0.9 2.4 0.6 9.2 2.0 0.0 9.9
Cycle Q Clear(g_c), s 1.7 9.3 0.7 15.3 29.6 0.9 2.4 0.6 9.2 2.0 0.0 9.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.74
Lane Grp Cap(c), veh/h 54 980 437 407 887 751 67 373 618 61 0 323
V/C Ratio(X) 0.76 0.53 0.05 0.90 0.90 0.05 0.83 0.05 0.43 0.79 0.00 0.71
Avail Cap(c_a), veh/h 571 1968 878 571 1036 878 338 671 870 338 0 592
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 34.8 21.5 18.4 26.6 16.4 9.3 34.5 22.8 15.2 34.6 0.0 27.5
Incr Delay (d2), s/veh 19.6 0.2 0.0 13.7 8.8 0.0 22.4 0.0 0.2 20.2 0.0 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 3.3 0.2 7.0 11.6 0.2 1.3 0.2 2.8 1.1 0.0 3.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 54.3 21.6 18.4 40.3 25.2 9.3 56.9 22.8 15.4 54.9 0.0 28.6
LnGrp LOS D C B D C A E C B D A C
Approach Vol, veh/h 577 1201 342 276
Approach Delay, s/veh 23.8 29.4 22.6 33.1
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s21.4 25.1 6.9 19.0 6.3 40.2 6.6 19.2
Change Period (Y+Rc), s 3.5 * 6.3 3.5 * 6.4 3.5 * 6.3 3.5 * 6.4
Max Green Setting (Gmax), s25.0 * 40 15.0 * 25 25.0 * 40 15.0 * 25
Max Q Clear Time (g_c+I1), s17.3 11.3 4.4 11.9 3.7 31.6 4.0 11.2
Green Ext Time (p_c), s 0.7 2.1 0.1 0.7 0.1 2.3 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 27.5
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 232 471 192 99 419 150 259 129 61 343 266 391
Future Volume (veh/h) 232 471 192 99 419 150 259 129 61 343 266 391
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1800 1800 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 255 518 211 109 460 76 285 142 16 377 292 148
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 0 0 2 2 2 2 2 2 2 2 2
Cap, veh/h 303 723 293 154 625 103 351 798 89 531 381 323
Arrive On Green 0.18 0.30 0.28 0.09 0.22 0.21 0.21 0.26 0.26 0.16 0.22 0.22
Sat Flow, veh/h 1688 2374 963 1688 2894 475 1688 3055 340 3274 1772 1502
Grp Volume(v), veh/h 255 372 357 109 266 270 285 77 81 377 292 148
Grp Sat Flow(s),veh/h/ln1688 1710 1627 1688 1683 1686 1688 1683 1711 1637 1772 1502
Q Serve(g_s), s 12.9 17.1 17.4 5.5 13.0 13.2 14.2 3.1 3.2 9.6 13.7 4.6
Cycle Q Clear(g_c), s 12.9 17.1 17.4 5.5 13.0 13.2 14.2 3.1 3.2 9.6 13.7 4.6
Prop In Lane 1.00 0.59 1.00 0.28 1.00 0.20 1.00 1.00
Lane Grp Cap(c), veh/h 303 521 495 154 364 364 351 440 447 531 381 323
V/C Ratio(X) 0.84 0.72 0.72 0.71 0.73 0.74 0.81 0.18 0.18 0.71 0.77 0.46
Avail Cap(c_a), veh/h 305 625 594 305 615 616 418 440 447 985 539 457
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 35.1 27.4 28.1 39.0 32.3 32.4 33.3 25.3 25.3 35.1 32.6 10.9
Incr Delay (d2), s/veh 17.6 2.2 2.4 2.2 1.1 1.1 9.9 0.2 0.2 1.8 4.2 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.5 6.8 6.7 2.3 5.1 5.2 6.5 1.2 1.3 3.8 6.0 2.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 52.6 29.6 30.5 41.3 33.4 33.6 43.2 25.5 25.5 36.9 36.8 11.9
LnGrp LOS D C C D C C D C C D D B
Approach Vol, veh/h 984 645 443 817
Approach Delay, s/veh 35.9 34.8 36.9 32.3
Approach LOS D C D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s18.3 27.1 12.1 30.9 22.4 23.0 19.9 23.1
Change Period (Y+Rc), s 5.6 5.9 5.0 6.3 5.9 5.9 5.0 6.3
Max Green Setting (Gmax), s25.0 20.0 15.0 30.0 20.0 25.0 15.0 30.0
Max Q Clear Time (g_c+I1), s11.6 5.2 7.5 19.4 16.2 15.7 14.9 15.2
Green Ext Time (p_c), s 1.1 0.6 0.0 2.1 0.3 1.4 0.0 1.6

Intersection Summary
HCM 6th Ctrl Delay 34.8
HCM 6th LOS C
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 421 409 480 574 178 213
Future Volume (veh/h) 421 409 480 574 178 213
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 463 449 527 631 196 234
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 438 2381 1337 596 323 288
Arrive On Green 0.26 0.71 0.13 0.13 0.19 0.19
Sat Flow, veh/h 1688 3455 3455 1502 1688 1502
Grp Volume(v), veh/h 463 449 527 631 196 234
Grp Sat Flow(s),veh/h/ln1688 1683 1683 1502 1688 1502
Q Serve(g_s), s 20.5 3.6 11.3 31.4 8.4 11.8
Cycle Q Clear(g_c), s 20.5 3.6 11.3 31.4 8.4 11.8
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 438 2381 1337 596 323 288
V/C Ratio(X) 1.06 0.19 0.39 1.06 0.61 0.81
Avail Cap(c_a), veh/h 438 2381 1337 596 327 291
HCM Platoon Ratio 1.00 1.00 0.33 0.33 1.00 1.00
Upstream Filter(I) 0.66 0.66 0.85 0.85 1.00 1.00
Uniform Delay (d), s/veh 29.3 3.9 25.6 34.3 29.2 30.6
Incr Delay (d2), s/veh 51.1 0.1 0.7 50.4 3.1 15.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln13.7 0.8 4.9 20.6 3.6 10.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 80.3 4.0 26.4 84.7 32.4 46.5
LnGrp LOS F A C F C D
Approach Vol, veh/h 912 1158 430
Approach Delay, s/veh 42.8 58.2 40.1
Approach LOS D E D

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 59.9 19.1 24.5 35.4
Change Period (Y+Rc), s 5.5 5.3 4.5 5.5
Max Green Setting (Gmax), s 54.0 14.0 20.0 29.0
Max Q Clear Time (g_c+I1), s 5.6 13.8 22.5 33.4
Green Ext Time (p_c), s 1.8 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 49.4
HCM 6th LOS D
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 101 568 873 125 253 120
Future Volume (veh/h) 101 568 873 125 253 120
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 107 604 929 133 269 128
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 145 2340 1879 838 344 306
Arrive On Green 0.09 0.70 0.56 0.56 0.20 0.20
Sat Flow, veh/h 1688 3455 3455 1502 1688 1502
Grp Volume(v), veh/h 107 604 929 133 269 128
Grp Sat Flow(s),veh/h/ln1688 1683 1683 1502 1688 1502
Q Serve(g_s), s 4.9 5.3 13.3 3.4 11.9 5.9
Cycle Q Clear(g_c), s 4.9 5.3 13.3 3.4 11.9 5.9
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 145 2340 1879 838 344 306
V/C Ratio(X) 0.74 0.26 0.49 0.16 0.78 0.42
Avail Cap(c_a), veh/h 438 2340 1879 838 455 405
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.95 0.95 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 35.2 4.5 10.6 8.5 29.8 27.4
Incr Delay (d2), s/veh 2.6 0.3 0.9 0.4 7.0 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.0 1.2 4.2 1.0 5.3 5.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 37.8 4.7 11.6 8.9 36.8 28.5
LnGrp LOS D A B A D C
Approach Vol, veh/h 711 1062 397
Approach Delay, s/veh 9.7 11.2 34.1
Approach LOS A B C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 58.9 20.1 10.8 48.1
Change Period (Y+Rc), s 5.5 5.3 4.5 5.5
Max Green Setting (Gmax), s 48.0 20.0 20.0 23.0
Max Q Clear Time (g_c+I1), s 7.3 13.9 6.9 15.3
Green Ext Time (p_c), s 2.5 0.9 0.1 2.7

Intersection Summary
HCM 6th Ctrl Delay 14.9
HCM 6th LOS B
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Movement WBL WBR NBU NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 166 61 0 660 293 150 511
Future Volume (veh/h) 166 61 0 660 293 150 511
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1800 1800 1772 1772 1772 1772
Adj Flow Rate, veh/h 244 90 971 431 221 751
Peak Hour Factor 0.68 0.68 0.68 0.68 0.68 0.68
Percent Heavy Veh, % 0 0 2 2 2 2
Cap, veh/h 321 118 1302 581 268 2936
Arrive On Green 0.27 0.24 0.39 0.39 0.16 0.61
Sat Flow, veh/h 1190 439 3455 1502 1688 4997
Grp Volume(v), veh/h 335 0 971 431 221 751
Grp Sat Flow(s),veh/h/ln1633 0 1683 1502 1688 1612
Q Serve(g_s), s 12.3 0.0 16.1 16.0 8.2 4.7
Cycle Q Clear(g_c), s 12.3 0.0 16.1 16.0 8.2 4.7
Prop In Lane 0.73 0.27 1.00 1.00
Lane Grp Cap(c), veh/h 441 0 1302 581 268 2936
V/C Ratio(X) 0.76 0.00 0.75 0.74 0.83 0.26
Avail Cap(c_a), veh/h 1179 0 1942 866 781 2936
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 22.0 0.0 17.1 17.1 26.4 5.9
Incr Delay (d2), s/veh 3.3 0.0 0.3 0.7 2.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.9 0.0 5.0 4.5 3.1 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.3 0.0 17.5 17.8 28.9 5.9
LnGrp LOS C A B B C A
Approach Vol, veh/h 335 1402 972
Approach Delay, s/veh 25.3 17.6 11.2
Approach LOS C B B

Timer - Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 43.3 21.5 14.3 29.1
Change Period (Y+Rc), s * 6.4 5.8 4.0 * 6.4
Max Green Setting (Gmax), s * 35 45.0 30.0 * 35
Max Q Clear Time (g_c+I1), s 6.7 14.3 10.2 18.1
Green Ext Time (p_c), s 3.1 1.5 0.3 4.5

Intersection Summary
HCM 6th Ctrl Delay 16.2
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
User approved ignoring U-Turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 1.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 343 3 48 721 4 78
Future Vol, veh/h 343 3 48 721 4 78
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 82 82 82 82 82 82
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 418 4 59 879 5 95
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 422 0 1417 420
          Stage 1 - - - - 420 -
          Stage 2 - - - - 997 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1137 - 151 633
          Stage 1 - - - - 663 -
          Stage 2 - - - - 357 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1137 - 143 633
Mov Cap-2 Maneuver - - - - 260 -
          Stage 1 - - - - 663 -
          Stage 2 - - - - 338 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.5 12.3
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 592 - - 1137 -
HCM Lane V/C Ratio 0.169 - - 0.051 -
HCM Control Delay (s) 12.3 - - 8.3 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.6 - - 0.2 -
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 31 426 801 16 30 66
Future Volume (veh/h) 31 426 801 16 30 66
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1800 1800
Adj Flow Rate, veh/h 36 490 921 18 34 76
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 2 2 2 2 0 0
Cap, veh/h 353 1187 1160 23 63 141
Arrive On Green 0.67 0.67 0.67 0.62 0.13 0.09
Sat Flow, veh/h 597 1772 1732 34 477 1066
Grp Volume(v), veh/h 36 490 0 939 111 0
Grp Sat Flow(s),veh/h/ln 597 1772 0 1766 1556 0
Q Serve(g_s), s 1.8 5.1 0.0 15.2 2.7 0.0
Cycle Q Clear(g_c), s 17.0 5.1 0.0 15.2 2.7 0.0
Prop In Lane 1.00 0.02 0.31 0.68
Lane Grp Cap(c), veh/h 353 1187 0 1183 207 0
V/C Ratio(X) 0.10 0.41 0.00 0.79 0.54 0.00
Avail Cap(c_a), veh/h 719 2274 0 2266 1029 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 10.7 3.1 0.0 4.7 17.0 0.0
Incr Delay (d2), s/veh 0.1 0.2 0.0 1.2 2.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 0.2 0.0 0.7 1.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.9 3.3 0.0 6.0 19.2 0.0
LnGrp LOS B A A A B A
Approach Vol, veh/h 526 939 111
Approach Delay, s/veh 3.8 6.0 19.2
Approach LOS A A B

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 31.1 9.4 31.1
Change Period (Y+Rc), s * 6 5.8 * 6
Max Green Setting (Gmax), s * 50 25.0 * 50
Max Q Clear Time (g_c+I1), s 19.0 4.7 17.2
Green Ext Time (p_c), s 3.4 0.3 7.9

Intersection Summary
HCM 6th Ctrl Delay 6.2
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 249 137 124 334 202 171 290 920 223 99 626 283
Future Volume (veh/h) 249 137 124 334 202 171 290 920 223 99 626 283
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 328 180 163 439 266 225 382 1211 293 130 824 372
Peak Hour Factor 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 387 333 282 445 338 286 302 1336 596 157 1014 456
Arrive On Green 0.18 0.19 0.19 0.18 0.19 0.19 0.18 0.40 0.40 0.09 0.31 0.29
Sat Flow, veh/h 1688 1772 1502 1688 1772 1502 1688 3367 1502 1688 3266 1467
Grp Volume(v), veh/h 328 180 163 439 266 225 382 1211 293 130 814 382
Grp Sat Flow(s),veh/h/ln1688 1772 1502 1688 1772 1502 1688 1683 1502 1688 1612 1508
Q Serve(g_s), s 17.7 10.3 11.0 20.0 16.0 15.9 20.0 37.8 16.3 8.5 26.0 26.3
Cycle Q Clear(g_c), s 17.7 10.3 11.0 20.0 16.0 15.9 20.0 37.8 16.3 8.5 26.0 26.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Lane Grp Cap(c), veh/h 387 333 282 445 338 286 302 1336 596 157 1001 468
V/C Ratio(X) 0.85 0.54 0.58 0.99 0.79 0.79 1.26 0.91 0.49 0.83 0.81 0.82
Avail Cap(c_a), veh/h 391 513 434 445 513 434 302 1336 596 302 1225 573
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 31.3 41.0 41.3 35.3 43.0 43.0 45.8 31.7 25.2 49.8 35.5 36.7
Incr Delay (d2), s/veh 15.0 0.5 0.7 38.8 2.2 2.5 142.4 8.9 0.2 4.3 2.9 6.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.4 4.4 4.0 7.5 6.9 5.9 19.9 15.8 5.6 3.6 10.0 10.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 46.3 41.5 42.0 74.2 45.2 45.6 188.2 40.6 25.5 54.0 38.4 42.9
LnGrp LOS D D D E D D F D C D D D
Approach Vol, veh/h 671 930 1886 1326
Approach Delay, s/veh 43.9 59.0 68.2 41.2
Approach LOS D E E D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.4 48.3 24.0 25.0 24.0 38.7 23.7 25.3
Change Period (Y+Rc), s 4.0 * 6.4 4.0 6.3 4.0 * 6.4 4.0 6.3
Max Green Setting (Gmax), s20.0 * 40 20.0 30.0 20.0 * 40 20.0 30.0
Max Q Clear Time (g_c+I1), s10.5 39.8 22.0 13.0 22.0 28.3 19.7 18.0
Green Ext Time (p_c), s 0.1 0.1 0.0 0.7 0.0 3.9 0.0 1.0

Intersection Summary
HCM 6th Ctrl Delay 55.6
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 291 214 122 409 279 112 99 710 198 56 1403 310
Future Volume (veh/h) 291 214 122 409 279 112 99 710 198 56 1403 310
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 338 249 142 476 324 130 115 826 230 65 1631 360
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 353 376 318 402 376 318 146 1522 679 89 1409 629
Arrive On Green 0.16 0.21 0.21 0.16 0.21 0.21 0.09 0.45 0.45 0.05 0.42 0.42
Sat Flow, veh/h 1688 1772 1502 1688 1772 1502 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 338 249 142 476 324 130 115 826 230 65 1631 360
Grp Sat Flow(s),veh/h/ln1688 1772 1502 1688 1772 1502 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 19.5 16.2 10.3 19.5 22.1 9.4 8.4 22.3 12.4 4.8 52.5 23.0
Cycle Q Clear(g_c), s 19.5 16.2 10.3 19.5 22.1 9.4 8.4 22.3 12.4 4.8 52.5 23.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 353 376 318 402 376 318 146 1522 679 89 1409 629
V/C Ratio(X) 0.96 0.66 0.45 1.18 0.86 0.41 0.79 0.54 0.34 0.73 1.16 0.57
Avail Cap(c_a), veh/h 353 593 503 402 593 503 262 1522 679 262 1409 629
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.3 45.3 43.0 37.9 47.7 42.6 56.2 24.9 22.2 58.5 36.5 27.9
Incr Delay (d2), s/veh 36.6 2.0 1.0 105.1 7.7 0.8 9.1 0.4 0.3 10.7 79.2 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.4 7.1 3.8 15.2 10.3 3.5 3.9 8.6 4.3 2.3 35.7 8.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 70.9 47.3 44.0 143.1 55.4 43.5 65.2 25.3 22.5 69.3 115.7 29.1
LnGrp LOS E D D F E D E C C E F C
Approach Vol, veh/h 729 930 1171 2056
Approach Delay, s/veh 57.6 98.6 28.7 99.0
Approach LOS E F C F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s23.5 30.6 14.8 56.5 23.5 30.6 10.6 60.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s19.0 41.5 19.0 52.0 19.0 41.5 19.0 52.0
Max Q Clear Time (g_c+I1), s21.5 18.2 10.4 54.5 21.5 24.1 6.8 24.3
Green Ext Time (p_c), s 0.0 1.7 0.2 0.0 0.0 2.0 0.1 6.6

Intersection Summary
HCM 6th Ctrl Delay 75.9
HCM 6th LOS E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 327 6 495 433 1025 0 0 947 533
Future Volume (veh/h) 0 0 0 327 6 495 433 1025 0 0 947 533
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 0 0 1772 1772
Adj Flow Rate, veh/h 262 0 730 515 1220 0 0 1127 635
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 479 0 853 607 3034 0 0 1281 596
Arrive On Green 0.28 0.00 0.28 0.06 0.21 0.00 0.00 0.40 0.37
Sat Flow, veh/h 1688 0 3003 3274 4997 0 0 3384 1502
Grp Volume(v), veh/h 262 0 730 515 1220 0 0 1127 635
Grp Sat Flow(s),veh/h/ln 1688 0 1502 1637 1612 0 0 1612 1502
Q Serve(g_s), s 11.8 0.0 20.7 14.0 19.6 0.0 0.0 29.1 35.7
Cycle Q Clear(g_c), s 11.8 0.0 20.7 14.0 19.6 0.0 0.0 29.1 35.7
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 479 0 853 607 3034 0 0 1281 596
V/C Ratio(X) 0.55 0.00 0.86 0.85 0.40 0.00 0.00 0.88 1.06
Avail Cap(c_a), veh/h 503 0 894 873 3034 0 0 1281 596
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.51 0.51 0.00 0.00 0.50 0.50
Uniform Delay (d), s/veh 27.3 0.0 30.5 41.0 21.1 0.0 0.0 25.1 28.2
Incr Delay (d2), s/veh 1.1 0.0 8.0 2.0 0.2 0.0 0.0 4.7 45.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.8 0.0 8.2 6.2 8.3 0.0 0.0 10.6 19.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.4 0.0 38.4 43.0 21.3 0.0 0.0 29.9 73.3
LnGrp LOS C A D D C A A C F
Approach Vol, veh/h 992 1735 1762
Approach Delay, s/veh 35.8 27.7 45.5
Approach LOS D C D

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 60.4 20.7 39.7 29.6
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 53.0 24.0 25.0 25.0
Max Q Clear Time (g_c+I1), s 21.6 16.0 37.7 22.7
Green Ext Time (p_c), s 7.4 0.7 0.0 1.1

Intersection Summary
HCM 6th Ctrl Delay 36.5
HCM 6th LOS D

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 511 1 354 407 689 0 0 1692 498
Future Volume (veh/h) 0 0 0 511 1 354 407 689 0 0 1692 498
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 0 0 1772 1772
Adj Flow Rate, veh/h 675 0 257 442 749 0 0 1839 541
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 885 0 394 517 3139 0 0 2161 671
Arrive On Green 0.26 0.00 0.26 0.05 0.21 0.00 0.00 0.45 0.45
Sat Flow, veh/h 3375 0 1502 3274 4997 0 0 4997 1502
Grp Volume(v), veh/h 675 0 257 442 749 0 0 1839 541
Grp Sat Flow(s),veh/h/ln 1688 0 1502 1637 1612 0 0 1612 1502
Q Serve(g_s), s 16.6 0.0 13.7 12.1 11.5 0.0 0.0 30.5 28.0
Cycle Q Clear(g_c), s 16.6 0.0 13.7 12.1 11.5 0.0 0.0 30.5 28.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 885 0 394 517 3139 0 0 2161 671
V/C Ratio(X) 0.76 0.00 0.65 0.86 0.24 0.00 0.00 0.85 0.81
Avail Cap(c_a), veh/h 1305 0 581 546 3139 0 0 2161 671
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.51 0.51 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 30.6 0.0 29.6 41.6 16.9 0.0 0.0 22.2 21.5
Incr Delay (d2), s/veh 1.6 0.0 1.8 6.5 0.1 0.0 0.0 4.5 10.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.8 0.0 5.0 5.6 4.5 0.0 0.0 11.0 10.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.2 0.0 31.4 48.2 17.0 0.0 0.0 26.7 31.6
LnGrp LOS C A C D B A A C C
Approach Vol, veh/h 932 1191 2380
Approach Delay, s/veh 32.0 28.6 27.8
Approach LOS C C C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 62.4 18.2 44.2 27.6
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 45.0 15.0 26.0 33.0
Max Q Clear Time (g_c+I1), s 13.5 14.1 32.5 18.6
Green Ext Time (p_c), s 3.3 0.1 0.0 3.2

Intersection Summary
HCM 6th Ctrl Delay 28.9
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 419 5 520 0 0 0 0 1036 368 314 951 0
Future Volume (veh/h) 419 5 520 0 0 0 0 1036 368 314 951 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 0 1772 1772 1772 1772 0
Adj Flow Rate, veh/h 657 0 364 0 1138 404 345 1045 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 986 0 439 0 1578 560 414 2875 0
Arrive On Green 0.29 0.00 0.29 0.00 0.15 0.14 0.17 0.79 0.00
Sat Flow, veh/h 3375 0 1502 0 3681 1250 3274 4997 0
Grp Volume(v), veh/h 657 0 364 0 1042 500 345 1045 0
Grp Sat Flow(s),veh/h/ln1688 0 1502 0 1612 1547 1637 1612 0
Q Serve(g_s), s 15.4 0.0 20.4 0.0 27.7 27.8 9.2 5.7 0.0
Cycle Q Clear(g_c), s 15.4 0.0 20.4 0.0 27.7 27.8 9.2 5.7 0.0
Prop In Lane 1.00 1.00 0.00 0.81 1.00 0.00
Lane Grp Cap(c), veh/h 986 0 439 0 1445 693 414 2875 0
V/C Ratio(X) 0.67 0.00 0.83 0.00 0.72 0.72 0.83 0.36 0.00
Avail Cap(c_a), veh/h 1118 0 497 0 1445 693 509 2875 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 0.33 0.33 1.33 1.33 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.95 0.95 0.27 0.27 0.00
Uniform Delay (d), s/veh 28.0 0.0 29.8 0.0 33.0 33.3 36.5 4.4 0.0
Incr Delay (d2), s/veh 1.3 0.0 10.2 0.0 3.0 6.1 2.3 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.2 0.0 8.4 0.0 12.3 12.5 3.4 1.3 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.3 0.0 40.0 0.0 36.0 39.4 38.8 4.5 0.0
LnGrp LOS C A D A D D D A A
Approach Vol, veh/h 1021 1542 1390
Approach Delay, s/veh 33.1 37.1 13.0
Approach LOS C D B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s15.4 44.3 30.3 59.7
Change Period (Y+Rc), s 4.0 6.2 5.8 * 6.2
Max Green Setting (Gmax), s14.0 32.0 28.0 * 52
Max Q Clear Time (g_c+I1), s11.2 29.8 22.4 7.7
Green Ext Time (p_c), s 0.2 1.6 2.1 6.2

Intersection Summary
HCM 6th Ctrl Delay 27.6
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 284 1 395 0 0 0 0 825 532 738 1476 0
Future Volume (veh/h) 284 1 395 0 0 0 0 825 532 738 1476 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 0 1772 1772 1772 1772 0
Adj Flow Rate, veh/h 447 0 258 0 782 618 777 1554 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 775 0 345 0 1667 1413 546 3296 0
Arrive On Green 0.23 0.00 0.23 0.00 0.47 0.47 0.22 0.91 0.00
Sat Flow, veh/h 3375 0 1502 0 3544 3003 3274 4997 0
Grp Volume(v), veh/h 447 0 258 0 782 618 777 1554 0
Grp Sat Flow(s),veh/h/ln1688 0 1502 0 1772 1502 1637 1612 0
Q Serve(g_s), s 10.6 0.0 14.4 0.0 13.5 12.4 15.0 4.7 0.0
Cycle Q Clear(g_c), s 10.6 0.0 14.4 0.0 13.5 12.4 15.0 4.7 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 775 0 345 0 1667 1413 546 3296 0
V/C Ratio(X) 0.58 0.00 0.75 0.00 0.47 0.44 1.42 0.47 0.00
Avail Cap(c_a), veh/h 1380 0 614 0 1667 1413 546 3296 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.90 0.90 0.26 0.26 0.00
Uniform Delay (d), s/veh 30.8 0.0 32.2 0.0 16.2 15.9 35.0 1.6 0.0
Incr Delay (d2), s/veh 0.7 0.0 3.3 0.0 0.9 0.9 193.6 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.3 0.0 5.4 0.0 4.9 3.9 19.9 0.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.5 0.0 35.5 0.0 17.1 16.8 228.7 1.7 0.0
LnGrp LOS C A D A B B F A A
Approach Vol, veh/h 705 1400 2331
Approach Delay, s/veh 32.9 16.9 77.4
Approach LOS C B E

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s19.0 46.3 24.7 65.3
Change Period (Y+Rc), s 4.0 6.2 5.8 6.2
Max Green Setting (Gmax), s15.0 24.0 35.0 43.0
Max Q Clear Time (g_c+I1), s17.0 15.5 16.4 6.7
Green Ext Time (p_c), s 0.0 3.2 2.5 8.6

Intersection Summary
HCM 6th Ctrl Delay 51.2
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 193 142 162 599 697 144
Future Volume (veh/h) 193 142 162 599 697 144
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 292 215 245 908 1056 218
Peak Hour Factor 0.66 0.66 0.66 0.66 0.66 0.66
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 397 353 383 2089 1457 650
Arrive On Green 0.24 0.24 0.12 0.62 0.43 0.43
Sat Flow, veh/h 1688 1502 1688 3455 3455 1502
Grp Volume(v), veh/h 292 215 245 908 1056 218
Grp Sat Flow(s),veh/h/ln1688 1502 1688 1683 1683 1502
Q Serve(g_s), s 8.9 7.1 4.3 7.8 14.4 5.3
Cycle Q Clear(g_c), s 8.9 7.1 4.3 7.8 14.4 5.3
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 397 353 383 2089 1457 650
V/C Ratio(X) 0.74 0.61 0.64 0.43 0.72 0.34
Avail Cap(c_a), veh/h 1260 1121 797 3169 3169 1413
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 19.6 18.9 11.0 5.5 13.0 10.4
Incr Delay (d2), s/veh 1.0 0.6 0.7 0.1 0.3 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.2 5.9 1.0 1.4 4.0 1.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.6 19.6 11.6 5.5 13.3 10.5
LnGrp LOS C B B A B B
Approach Vol, veh/h 507 1153 1274
Approach Delay, s/veh 20.2 6.8 12.8
Approach LOS C A B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 38.4 17.1 10.4 28.0
Change Period (Y+Rc), s * 6.2 * 5.4 4.0 * 6.2
Max Green Setting (Gmax), s * 50 * 40 20.0 * 50
Max Q Clear Time (g_c+I1), s 9.8 10.9 6.3 16.4
Green Ext Time (p_c), s 4.1 0.8 0.3 5.4

Intersection Summary
HCM 6th Ctrl Delay 11.7
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 84 11 58 135 7 158 37 868 42 91 1248 123
Future Volume (veh/h) 84 11 58 135 7 158 37 868 42 91 1248 123
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 86 11 59 138 7 161 38 886 43 93 1273 126
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 267 279 236 282 279 236 367 3117 151 496 3022 299
Arrive On Green 0.16 0.16 0.16 0.16 0.16 0.16 0.03 0.66 0.63 0.07 0.90 0.86
Sat Flow, veh/h 1217 1772 1502 1331 1772 1502 1688 4727 229 1688 4474 443
Grp Volume(v), veh/h 86 11 59 138 7 161 38 604 325 93 918 481
Grp Sat Flow(s),veh/h/ln1217 1772 1502 1331 1772 1502 1688 1612 1731 1688 1612 1692
Q Serve(g_s), s 5.8 0.5 3.1 8.8 0.3 9.1 0.7 7.1 7.2 1.7 4.2 4.6
Cycle Q Clear(g_c), s 6.1 0.5 3.1 9.3 0.3 9.1 0.7 7.1 7.2 1.7 4.2 4.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.13 1.00 0.26
Lane Grp Cap(c), veh/h 267 279 236 282 279 236 367 2126 1141 496 2178 1143
V/C Ratio(X) 0.32 0.04 0.25 0.49 0.03 0.68 0.10 0.28 0.28 0.19 0.42 0.42
Avail Cap(c_a), veh/h 472 577 489 506 577 489 488 2126 1141 624 2178 1143
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.92 0.92 0.92 0.91 0.91 0.91
Uniform Delay (d), s/veh 34.7 32.2 33.3 36.1 32.1 35.8 5.2 6.4 6.5 5.1 1.7 1.9
Incr Delay (d2), s/veh 0.3 0.0 0.2 1.0 0.0 2.6 0.1 0.3 0.6 0.2 0.5 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.7 0.2 1.1 2.9 0.1 3.4 0.2 1.9 2.1 0.4 0.8 1.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.9 32.2 33.5 37.1 32.1 38.4 5.4 6.7 7.1 5.3 2.2 2.9
LnGrp LOS C C C D C D A A A A A A
Approach Vol, veh/h 156 306 967 1492
Approach Delay, s/veh 34.2 37.7 6.8 2.7
Approach LOS C D A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s8.5 63.3 18.1 7.1 64.8 18.1
Change Period (Y+Rc), s 4.0 * 6.6 * 6.2 4.0 * 6.6 * 6.2
Max Green Setting (Gmax), s11.3 * 35 * 27 9.5 * 37 * 27
Max Q Clear Time (g_c+I1), s3.7 9.2 8.1 2.7 6.6 11.3
Green Ext Time (p_c), s 0.1 3.5 0.2 0.0 6.1 0.6

Intersection Summary
HCM 6th Ctrl Delay 9.4
HCM 6th LOS A

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 47 125 107 71 197 177 159 684 28 182 770 55
Future Volume (veh/h) 47 125 107 71 197 177 159 684 28 182 770 55
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 73 195 167 111 308 277 248 1069 44 284 1203 86
Peak Hour Factor 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 76 598 507 337 290 261 295 1390 620 339 1433 639
Arrive On Green 0.34 0.34 0.34 0.34 0.34 0.32 0.11 0.41 0.41 0.12 0.43 0.43
Sat Flow, veh/h 830 1772 1502 1020 860 773 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 73 195 167 111 0 585 248 1069 44 284 1203 86
Grp Sat Flow(s),veh/h/ln 830 1772 1502 1020 0 1633 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 0.0 7.7 7.8 8.6 0.0 31.9 8.2 25.8 1.7 9.4 30.2 3.3
Cycle Q Clear(g_c), s 31.9 7.7 7.8 16.3 0.0 31.9 8.2 25.8 1.7 9.4 30.2 3.3
Prop In Lane 1.00 1.00 1.00 0.47 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 76 598 507 337 0 551 295 1390 620 339 1433 639
V/C Ratio(X) 0.96 0.33 0.33 0.33 0.00 1.06 0.84 0.77 0.07 0.84 0.84 0.13
Avail Cap(c_a), veh/h 76 598 507 337 0 551 377 1878 837 400 1878 837
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 47.2 23.3 23.3 29.4 0.0 31.7 20.7 23.9 16.8 19.8 24.3 16.5
Incr Delay (d2), s/veh 88.0 0.1 0.1 0.2 0.0 55.6 10.4 0.9 0.0 11.0 2.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.5 3.1 2.7 2.1 0.0 20.5 3.7 9.5 0.5 4.2 11.2 1.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 135.2 23.4 23.5 29.6 0.0 87.4 31.1 24.7 16.8 30.8 26.4 16.6
LnGrp LOS F C C C A F C C B C C B
Approach Vol, veh/h 435 696 1361 1573
Approach Delay, s/veh 42.2 78.2 25.6 26.7
Approach LOS D E C C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s15.6 43.0 35.9 14.4 44.2 35.9
Change Period (Y+Rc), s 4.0 * 6.7 5.9 4.0 * 6.7 5.9
Max Green Setting (Gmax), s15.0 * 50 30.0 15.0 * 50 30.0
Max Q Clear Time (g_c+I1), s11.4 27.8 33.9 10.2 32.2 33.9
Green Ext Time (p_c), s 0.2 4.8 0.0 0.2 5.3 0.0

Intersection Summary
HCM 6th Ctrl Delay 36.8
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 155 120 57 37 118 88 88 667 30 79 1249 160
Future Volume (veh/h) 155 120 57 37 118 88 88 667 30 79 1249 160
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 178 138 66 43 136 101 101 767 34 91 1436 184
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 645 601 288 619 922 781 189 1321 410 250 1294 402
Arrive On Green 0.53 0.53 0.50 0.52 0.52 0.52 0.06 0.27 0.27 0.06 0.27 0.27
Sat Flow, veh/h 1143 1133 542 1178 1772 1502 1688 4837 1502 1688 4837 1502
Grp Volume(v), veh/h 178 0 204 43 136 101 101 767 34 91 1436 184
Grp Sat Flow(s),veh/h/ln1143 0 1674 1178 1772 1502 1688 1612 1502 1688 1612 1502
Q Serve(g_s), s 8.1 0.0 5.7 1.8 3.4 3.0 3.8 11.8 1.4 3.5 23.0 8.8
Cycle Q Clear(g_c), s 11.5 0.0 5.7 7.5 3.4 3.0 3.8 11.8 1.4 3.5 23.0 8.8
Prop In Lane 1.00 0.32 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 645 0 889 619 922 781 189 1321 410 250 1294 402
V/C Ratio(X) 0.28 0.00 0.23 0.07 0.15 0.13 0.54 0.58 0.08 0.36 1.11 0.46
Avail Cap(c_a), veh/h 645 0 889 619 922 781 280 1321 410 351 1294 402
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97 0.86 0.86 0.86
Uniform Delay (d), s/veh 13.2 0.0 11.0 13.3 10.7 10.6 24.9 27.0 23.3 23.6 31.5 26.3
Incr Delay (d2), s/veh 1.1 0.0 0.6 0.2 0.3 0.3 0.9 0.6 0.1 0.3 59.5 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.1 0.0 2.1 0.5 1.3 1.0 1.4 4.2 0.5 1.3 15.2 3.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.3 0.0 11.6 13.5 11.1 10.9 25.8 27.6 23.3 23.9 91.0 27.0
LnGrp LOS B A B B B B C C C C F C
Approach Vol, veh/h 382 280 902 1711
Approach Delay, s/veh 12.8 11.4 27.3 80.6
Approach LOS B B C F

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s8.9 27.5 49.6 9.4 27.0 49.6
Change Period (Y+Rc), s 4.0 * 6.7 6.3 4.0 * 6.7 * 6.3
Max Green Setting (Gmax), s10.0 * 20 38.7 10.0 * 20 * 40
Max Q Clear Time (g_c+I1), s5.5 13.8 13.5 5.8 25.0 9.5
Green Ext Time (p_c), s 0.0 2.6 2.8 0.0 0.0 1.9

Intersection Summary
HCM 6th Ctrl Delay 52.1
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 223 330 83 241 1026 204 139 491 54 108 904 451
Future Volume (veh/h) 223 330 83 241 1026 204 139 491 54 108 904 451
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 230 340 86 248 1058 210 143 506 56 111 932 465
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 287 1359 422 305 1253 389 202 2079 645 166 2026 629
Arrive On Green 0.09 0.28 0.28 0.09 0.26 0.26 0.06 0.43 0.43 0.05 0.42 0.42
Sat Flow, veh/h 3274 4837 1502 3274 4837 1502 3274 4837 1502 3274 4837 1502
Grp Volume(v), veh/h 230 340 86 248 1058 210 143 506 56 111 932 465
Grp Sat Flow(s),veh/h/ln1637 1612 1502 1637 1612 1502 1637 1612 1502 1637 1612 1502
Q Serve(g_s), s 7.6 6.0 4.8 8.2 22.8 10.1 4.7 7.3 2.4 3.7 15.3 17.1
Cycle Q Clear(g_c), s 7.6 6.0 4.8 8.2 22.8 10.1 4.7 7.3 2.4 3.7 15.3 17.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 287 1359 422 305 1253 389 202 2079 645 166 2026 629
V/C Ratio(X) 0.80 0.25 0.20 0.81 0.84 0.54 0.71 0.24 0.09 0.67 0.46 0.74
Avail Cap(c_a), veh/h 339 1359 422 339 1275 396 536 2079 645 536 2026 629
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.72 0.72 0.72 0.98 0.98 0.98 0.89 0.89 0.89
Uniform Delay (d), s/veh 49.2 30.6 30.2 49.0 38.7 20.3 50.6 20.0 18.6 51.3 23.0 9.5
Incr Delay (d2), s/veh 9.3 0.0 0.1 8.6 3.7 0.5 1.7 0.3 0.3 1.5 0.7 6.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.3 2.2 1.7 3.6 8.9 3.3 1.9 2.6 0.8 1.5 5.5 5.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 58.5 30.6 30.2 57.5 42.3 20.8 52.3 20.2 18.8 52.8 23.7 16.4
LnGrp LOS E C C E D C D C B D C B
Approach Vol, veh/h 656 1516 705 1508
Approach Delay, s/veh 40.4 41.8 26.6 23.6
Approach LOS D D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.6 51.3 14.2 34.9 10.8 50.1 16.7 32.5
Change Period (Y+Rc), s 4.0 * 6.6 4.0 7.0 4.0 * 6.6 7.0 * 7
Max Green Setting (Gmax), s18.0 * 33 11.4 26.0 18.0 * 33 11.4 * 26
Max Q Clear Time (g_c+I1), s5.7 9.3 10.2 8.0 6.7 19.1 9.6 24.8
Green Ext Time (p_c), s 0.1 2.0 0.1 1.3 0.2 4.2 0.1 0.7

Intersection Summary
HCM 6th Ctrl Delay 32.9
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 135 439 148 216 1057 117 87 357 65 89 606 248
Future Volume (veh/h) 135 439 148 216 1057 117 87 357 65 89 606 248
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 153 499 168 245 1201 133 99 406 74 101 689 282
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 321 1374 448 333 1859 577 125 783 349 128 788 351
Arrive On Green 0.10 0.38 0.35 0.10 0.38 0.38 0.07 0.23 0.23 0.08 0.23 0.23
Sat Flow, veh/h 3274 3608 1177 3274 4837 1502 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 153 444 223 245 1201 133 99 406 74 101 689 282
Grp Sat Flow(s),veh/h/ln1637 1612 1560 1637 1612 1502 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 3.4 7.6 8.1 5.6 15.6 4.6 4.4 8.0 3.0 4.5 15.1 13.5
Cycle Q Clear(g_c), s 3.4 7.6 8.1 5.6 15.6 4.6 4.4 8.0 3.0 4.5 15.1 13.5
Prop In Lane 1.00 0.75 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 321 1228 594 333 1859 577 125 783 349 128 788 351
V/C Ratio(X) 0.48 0.36 0.37 0.74 0.65 0.23 0.79 0.52 0.21 0.79 0.87 0.80
Avail Cap(c_a), veh/h 1588 2197 1063 642 3295 1023 331 1668 744 331 788 351
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 32.6 17.0 17.7 33.4 19.3 15.9 34.8 25.6 23.7 34.7 28.2 27.6
Incr Delay (d2), s/veh 0.4 0.2 0.4 1.2 0.4 0.2 4.1 0.4 0.2 4.1 10.6 12.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.3 2.4 2.6 2.1 5.0 1.4 1.8 3.0 1.0 1.9 6.7 5.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 33.0 17.2 18.1 34.6 19.7 16.1 39.0 26.0 23.9 38.8 38.8 39.9
LnGrp LOS C B B C B B D C C D D D
Approach Vol, veh/h 820 1579 579 1072
Approach Delay, s/veh 20.4 21.7 28.0 39.1
Approach LOS C C C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.8 21.8 11.8 33.1 9.7 21.9 11.5 33.4
Change Period (Y+Rc), s 4.0 * 6.9 4.0 * 6.1 4.0 * 6.9 * 6.1 * 6.1
Max Green Setting (Gmax), s15.0 * 35 15.0 * 50 15.0 * 15 * 35 * 50
Max Q Clear Time (g_c+I1), s6.5 10.0 7.6 10.1 6.4 17.1 5.4 17.6
Green Ext Time (p_c), s 0.1 2.1 0.3 4.2 0.1 0.0 0.2 9.7

Intersection Summary
HCM 6th Ctrl Delay 26.9
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 153 349 95 110 893 161 129 460 48 140 862 346
Future Volume (veh/h) 153 349 95 110 893 161 129 460 48 140 862 346
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 159 364 99 115 930 168 134 479 50 146 898 360
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 269 1262 492 221 1191 477 247 2161 754 261 2182 783
Arrive On Green 0.08 0.26 0.25 0.07 0.25 0.24 0.08 0.45 0.43 0.08 0.45 0.44
Sat Flow, veh/h 3274 4837 1502 3274 4837 1502 3274 4837 1502 3274 4837 1502
Grp Volume(v), veh/h 159 364 99 115 930 168 134 479 50 146 898 360
Grp Sat Flow(s),veh/h/ln1637 1612 1502 1637 1612 1502 1637 1612 1502 1637 1612 1502
Q Serve(g_s), s 5.2 6.6 5.2 3.7 19.7 9.5 4.3 6.7 1.9 4.7 13.8 16.6
Cycle Q Clear(g_c), s 5.2 6.6 5.2 3.7 19.7 9.5 4.3 6.7 1.9 4.7 13.8 16.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 269 1262 492 221 1191 477 247 2161 754 261 2182 783
V/C Ratio(X) 0.59 0.29 0.20 0.52 0.78 0.35 0.54 0.22 0.07 0.56 0.41 0.46
Avail Cap(c_a), veh/h 470 1566 587 339 1372 533 339 2161 754 470 2182 783
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.93 0.93 0.93 1.00 1.00 1.00 0.96 0.96 0.96 0.27 0.27 0.27
Uniform Delay (d), s/veh 48.7 32.5 26.6 49.6 38.7 28.8 49.0 18.7 14.1 48.8 20.4 16.6
Incr Delay (d2), s/veh 0.7 0.0 0.1 0.7 2.2 0.2 0.7 0.2 0.2 0.2 0.2 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.1 2.5 1.8 1.5 7.6 3.2 1.7 2.4 0.6 1.9 4.8 5.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 49.4 32.5 26.7 50.3 40.9 29.0 49.7 18.9 14.3 48.9 20.5 17.1
LnGrp LOS D C C D D C D B B D C B
Approach Vol, veh/h 622 1213 663 1404
Approach Delay, s/veh 35.9 40.1 24.8 22.6
Approach LOS D D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.4 32.7 12.3 53.6 13.0 31.1 12.8 53.1
Change Period (Y+Rc), s 5.8 6.9 6.0 7.1 5.8 6.9 6.0 7.1
Max Green Setting (Gmax), s9.6 32.7 9.4 32.5 14.0 28.3 13.8 28.1
Max Q Clear Time (g_c+I1), s5.7 8.6 6.3 18.6 7.2 21.7 6.7 8.7
Green Ext Time (p_c), s 0.1 1.5 0.1 3.8 0.1 2.4 0.1 1.8

Intersection Summary
HCM 6th Ctrl Delay 30.5
HCM 6th LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 146 458 120 171 837 263 125 312 70 221 372 253
Future Volume (veh/h) 146 458 120 171 837 263 125 312 70 221 372 253
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 151 472 124 176 863 271 129 322 72 228 384 261
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 179 1590 405 235 1279 570 186 384 400 257 602 404
Arrive On Green 0.11 0.41 0.40 0.07 0.38 0.38 0.06 0.22 0.19 0.15 0.31 0.29
Sat Flow, veh/h 1688 3841 980 3274 3367 1502 3274 1772 1502 1688 1929 1294
Grp Volume(v), veh/h 151 394 202 176 863 271 129 322 72 228 335 310
Grp Sat Flow(s),veh/h/ln1688 1612 1596 1637 1683 1502 1637 1772 1502 1688 1683 1539
Q Serve(g_s), s 9.7 9.0 9.5 5.8 23.5 15.0 4.3 19.1 4.1 14.6 18.8 19.3
Cycle Q Clear(g_c), s 9.7 9.0 9.5 5.8 23.5 15.0 4.3 19.1 4.1 14.6 18.8 19.3
Prop In Lane 1.00 0.61 1.00 1.00 1.00 1.00 1.00 0.84
Lane Grp Cap(c), veh/h 179 1335 660 235 1279 570 186 384 400 257 525 480
V/C Ratio(X) 0.85 0.30 0.31 0.75 0.67 0.48 0.69 0.84 0.18 0.89 0.64 0.65
Avail Cap(c_a), veh/h 242 1335 660 339 1279 570 339 414 426 327 545 498
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 48.3 21.5 22.1 50.1 28.4 25.8 50.9 41.2 31.1 45.7 32.5 33.5
Incr Delay (d2), s/veh 16.4 0.6 1.2 4.2 2.9 2.8 3.4 12.3 0.1 19.6 1.7 2.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.7 3.3 3.6 2.4 9.3 5.5 1.8 9.3 1.4 7.3 7.5 7.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 64.7 22.1 23.3 54.3 31.3 28.6 54.4 53.6 31.2 65.3 34.2 35.6
LnGrp LOS E C C D C C D D C E C D
Approach Vol, veh/h 747 1310 523 873
Approach Delay, s/veh 31.0 33.8 50.7 42.8
Approach LOS C C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.9 49.5 10.2 38.3 15.6 45.8 20.7 27.8
Change Period (Y+Rc), s 4.0 * 6 4.0 6.4 4.0 * 6 4.0 6.4
Max Green Setting (Gmax), s11.4 * 34 11.4 33.2 15.8 * 29 21.3 23.3
Max Q Clear Time (g_c+I1), s7.8 11.5 6.3 21.3 11.7 25.5 16.6 21.1
Green Ext Time (p_c), s 0.1 2.1 0.1 1.9 0.1 1.6 0.2 0.3

Intersection Summary
HCM 6th Ctrl Delay 38.1
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 428 15 0 821 0 0 0 0 267 0 324
Future Volume (veh/h) 0 428 15 0 821 0 0 0 0 267 0 324
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1772 1772 0 1772 0 1772 0 1772
Adj Flow Rate, veh/h 0 455 16 0 873 0 284 0 345
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 2 2 0 2 0 2 0 2
Cap, veh/h 0 3311 116 0 3338 0 635 0 513
Arrive On Green 0.00 0.69 0.66 0.00 0.69 0.00 0.19 0.00 0.19
Sat Flow, veh/h 0 4958 168 0 5156 0 3274 0 2643
Grp Volume(v), veh/h 0 305 166 0 873 0 284 0 345
Grp Sat Flow(s),veh/h/ln 0 1612 1742 0 1612 0 1637 0 1321
Q Serve(g_s), s 0.0 2.2 2.3 0.0 4.7 0.0 5.3 0.0 8.3
Cycle Q Clear(g_c), s 0.0 2.2 2.3 0.0 4.7 0.0 5.3 0.0 8.3
Prop In Lane 0.00 0.10 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2225 1202 0 3338 0 635 0 513
V/C Ratio(X) 0.00 0.14 0.14 0.00 0.26 0.00 0.45 0.00 0.67
Avail Cap(c_a), veh/h 0 2225 1202 0 3338 0 996 0 804
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 0.00 0.60 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 3.7 3.7 0.0 4.0 0.0 24.5 0.0 25.8
Incr Delay (d2), s/veh 0.0 0.1 0.2 0.0 0.1 0.0 0.2 0.0 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.4 0.5 0.0 0.9 0.0 2.0 0.0 2.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 3.8 3.9 0.0 4.2 0.0 24.7 0.0 26.3
LnGrp LOS A A A A A A C A C
Approach Vol, veh/h 471 873 629
Approach Delay, s/veh 3.8 4.2 25.6
Approach LOS A A C

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 51.6 17.4 51.6
Change Period (Y+Rc), s 6.2 6.0 6.2
Max Green Setting (Gmax), s 38.0 19.0 38.0
Max Q Clear Time (g_c+I1), s 4.3 10.3 6.7
Green Ext Time (p_c), s 1.7 1.0 3.9

Intersection Summary
HCM 6th Ctrl Delay 10.9
HCM 6th LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 104 425 157 77 1311 437 198 466 193 233 295 426
Future Volume (veh/h) 104 425 157 77 1311 437 198 466 193 233 295 426
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 114 467 173 85 1441 480 218 512 212 256 324 468
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 137 2023 529 106 2034 501 239 619 255 313 1044 466
Arrive On Green 0.08 0.35 0.33 0.06 0.33 0.33 0.14 0.27 0.24 0.19 0.31 0.31
Sat Flow, veh/h 1688 5741 1502 1688 6095 1502 1688 2325 958 1688 3367 1502
Grp Volume(v), veh/h 114 467 173 85 1441 480 218 370 354 256 324 468
Grp Sat Flow(s),veh/h/ln1688 1435 1502 1688 1524 1502 1688 1683 1599 1688 1683 1502
Q Serve(g_s), s 8.0 6.9 10.3 6.0 24.8 37.6 15.3 24.8 25.1 17.5 8.8 37.2
Cycle Q Clear(g_c), s 8.0 6.9 10.3 6.0 24.8 37.6 15.3 24.8 25.1 17.5 8.8 37.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.60 1.00 1.00
Lane Grp Cap(c), veh/h 137 2023 529 106 2034 501 239 448 426 313 1044 466
V/C Ratio(X) 0.83 0.23 0.33 0.80 0.71 0.96 0.91 0.83 0.83 0.82 0.31 1.01
Avail Cap(c_a), veh/h 141 2023 529 127 2034 501 239 448 426 326 1044 466
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.98 0.98 0.98 0.77 0.77 0.77 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.3 27.4 29.3 55.5 34.9 39.2 50.8 41.4 42.3 46.9 31.6 41.4
Incr Delay (d2), s/veh 31.3 0.3 1.6 21.1 1.6 26.4 35.5 12.0 13.1 14.5 0.2 43.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.5 2.3 3.9 3.1 9.0 16.8 8.6 11.4 11.2 8.4 3.5 18.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 85.6 27.7 30.9 76.7 36.5 65.5 86.2 53.4 55.3 61.5 31.8 84.4
LnGrp LOS F C C E D E F D E E C F
Approach Vol, veh/h 754 2006 942 1048
Approach Delay, s/veh 37.2 45.2 61.7 62.5
Approach LOS D D E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.8 44.0 26.3 35.9 11.5 46.3 21.0 41.2
Change Period (Y+Rc), s 4.0 6.2 * 6.7 * 6.7 4.0 6.2 4.0 * 6.7
Max Green Setting (Gmax), s10.0 37.6 * 21 * 28 9.0 38.6 17.0 * 35
Max Q Clear Time (g_c+I1), s10.0 39.6 19.5 27.1 8.0 12.3 17.3 39.2
Green Ext Time (p_c), s 0.0 0.0 0.1 0.5 0.0 4.1 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 51.0
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 281 562 0 0 1559 79 274 0 238 0 0 0
Future Volume (veh/h) 281 562 0 0 1559 79 274 0 238 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 296 592 0 0 1641 83 366 0 167
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 392 3449 0 0 3204 162 577 0 257
Arrive On Green 0.12 0.71 0.00 0.00 0.54 0.50 0.17 0.00 0.17
Sat Flow, veh/h 3274 4997 0 0 6234 303 3375 0 1502
Grp Volume(v), veh/h 296 592 0 0 1253 471 366 0 167
Grp Sat Flow(s),veh/h/ln1637 1612 0 0 1524 1717 1688 0 1502
Q Serve(g_s), s 6.0 2.8 0.0 0.0 12.1 12.2 7.0 0.0 7.2
Cycle Q Clear(g_c), s 6.0 2.8 0.0 0.0 12.1 12.2 7.0 0.0 7.2
Prop In Lane 1.00 0.00 0.00 0.18 1.00 1.00
Lane Grp Cap(c), veh/h 392 3449 0 0 2447 919 577 0 257
V/C Ratio(X) 0.75 0.17 0.00 0.00 0.51 0.51 0.63 0.00 0.65
Avail Cap(c_a), veh/h 617 3449 0 0 2447 919 773 0 344
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.91 0.91 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 29.4 3.2 0.0 0.0 10.3 10.4 26.6 0.0 26.7
Incr Delay (d2), s/veh 1.0 0.1 0.0 0.0 0.8 2.0 0.4 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.2 0.5 0.0 0.0 3.2 4.1 2.7 0.0 2.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.4 3.3 0.0 0.0 11.0 12.5 27.0 0.0 27.7
LnGrp LOS C A A A B B C A C
Approach Vol, veh/h 888 1724 533
Approach Delay, s/veh 12.4 11.4 27.2
Approach LOS B B C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 53.2 12.3 40.9 15.8
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 43.0 13.0 26.0 14.0
Max Q Clear Time (g_c+I1), s 4.8 8.0 14.2 9.2
Green Ext Time (p_c), s 2.5 0.3 5.9 0.6

Intersection Summary
HCM 6th Ctrl Delay 14.4
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 123 62 72 126 82 77 22 493 23 60 1068 110
Future Volume (veh/h) 123 62 72 126 82 77 22 493 23 60 1068 110
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 128 65 75 131 85 80 23 514 24 62 1112 115
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 282 160 143 253 328 146 330 2909 135 610 2813 291
Arrive On Green 0.09 0.10 0.07 0.09 0.10 0.10 0.02 0.61 0.59 0.04 0.63 0.61
Sat Flow, veh/h 1688 1683 1502 1688 3367 1502 1688 4737 220 1688 4454 460
Grp Volume(v), veh/h 128 65 75 131 85 80 23 349 189 62 805 422
Grp Sat Flow(s),veh/h/ln1688 1683 1502 1688 1683 1502 1688 1612 1732 1688 1612 1689
Q Serve(g_s), s 6.9 3.6 4.8 7.1 2.3 5.1 0.5 4.7 4.8 1.4 12.3 12.5
Cycle Q Clear(g_c), s 6.9 3.6 4.8 7.1 2.3 5.1 0.5 4.7 4.8 1.4 12.3 12.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.13 1.00 0.27
Lane Grp Cap(c), veh/h 282 160 143 253 328 146 330 1981 1064 610 2037 1067
V/C Ratio(X) 0.45 0.41 0.52 0.52 0.26 0.55 0.07 0.18 0.18 0.10 0.40 0.40
Avail Cap(c_a), veh/h 354 421 375 355 909 405 476 1981 1064 726 2037 1067
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.85 0.85 0.85
Uniform Delay (d), s/veh 38.2 42.6 44.2 38.2 41.8 43.0 8.2 8.3 8.4 7.3 9.0 9.3
Incr Delay (d2), s/veh 1.1 0.6 1.1 1.6 0.2 1.2 0.1 0.2 0.4 0.1 0.5 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.9 1.5 1.8 2.9 1.0 1.9 0.2 1.4 1.6 0.4 3.6 4.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 39.4 43.2 45.3 39.9 41.9 44.2 8.3 8.5 8.8 7.3 9.5 10.2
LnGrp LOS D D D D D D A A A A A B
Approach Vol, veh/h 268 296 561 1289
Approach Delay, s/veh 42.0 41.6 8.6 9.6
Approach LOS D D A A

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.1 65.4 13.0 13.5 6.4 67.2 12.7 13.7
Change Period (Y+Rc), s 4.0 * 6.6 4.0 6.3 4.0 * 6.6 4.0 6.3
Max Green Setting (Gmax), s11.0 * 30 15.0 22.7 11.0 * 30 13.0 24.7
Max Q Clear Time (g_c+I1), s3.4 6.8 9.1 6.8 2.5 14.5 8.9 7.1
Green Ext Time (p_c), s 0.1 1.8 0.1 0.4 0.0 4.4 0.1 0.4

Intersection Summary
HCM 6th Ctrl Delay 16.9
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 98 287 67 96 642 83 58 229 29 145 632 201
Future Volume (veh/h) 98 287 67 96 642 83 58 229 29 145 632 201
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 110 322 75 108 721 93 65 257 33 163 710 226
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 280 878 202 424 968 125 255 861 384 460 1021 455
Arrive On Green 0.07 0.32 0.29 0.07 0.32 0.29 0.05 0.26 0.26 0.10 0.30 0.30
Sat Flow, veh/h 1688 2718 624 1688 2999 387 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 110 198 199 108 405 409 65 257 33 163 710 226
Grp Sat Flow(s),veh/h/ln1688 1683 1660 1688 1683 1702 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 2.8 5.7 5.9 2.8 13.6 13.6 1.8 3.9 1.1 4.5 11.8 7.8
Cycle Q Clear(g_c), s 2.8 5.7 5.9 2.8 13.6 13.6 1.8 3.9 1.1 4.5 11.8 7.8
Prop In Lane 1.00 0.38 1.00 0.23 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 280 544 536 424 543 549 255 861 384 460 1021 455
V/C Ratio(X) 0.39 0.36 0.37 0.25 0.74 0.75 0.26 0.30 0.09 0.35 0.70 0.50
Avail Cap(c_a), veh/h 565 1114 1098 844 1114 1126 564 2238 998 822 2238 998
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 15.6 16.4 16.8 14.2 19.1 19.3 17.9 19.0 17.9 15.5 19.5 18.1
Incr Delay (d2), s/veh 0.9 0.2 0.2 0.3 0.8 0.8 0.5 0.1 0.0 0.5 0.3 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 1.9 1.9 0.9 4.6 4.7 0.7 1.3 0.3 1.5 4.0 2.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.5 16.6 16.9 14.5 19.9 20.1 18.4 19.1 18.0 16.0 19.8 18.4
LnGrp LOS B B B B B C B B B B B B
Approach Vol, veh/h 507 922 355 1099
Approach Delay, s/veh 16.7 19.3 18.8 18.9
Approach LOS B B B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.3 24.5 7.4 23.2 8.3 24.4 10.4 20.2
Change Period (Y+Rc), s 4.0 * 5.9 4.0 * 6.1 4.0 * 5.9 4.0 * 6.1
Max Green Setting (Gmax), s20.0 * 40 15.0 * 40 15.0 * 40 20.0 * 40
Max Q Clear Time (g_c+I1), s4.8 7.9 3.8 13.8 4.8 15.6 6.5 5.9
Green Ext Time (p_c), s 0.2 1.3 0.1 3.3 0.2 2.9 0.3 1.0

Intersection Summary
HCM 6th Ctrl Delay 18.7
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 101 188 180 66 473 108 92 389 17 95 771 206
Future Volume (veh/h) 101 188 180 66 473 108 92 389 17 95 771 206
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 109 202 194 71 509 116 99 418 18 102 829 222
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 303 495 442 365 767 174 126 1409 455 130 1420 478
Arrive On Green 0.07 0.29 0.25 0.06 0.28 0.24 0.07 0.29 0.24 0.08 0.29 0.25
Sat Flow, veh/h 1688 1683 1502 1688 2726 618 1688 4837 1502 1688 4837 1502
Grp Volume(v), veh/h 109 202 194 71 313 312 99 418 18 102 829 222
Grp Sat Flow(s),veh/h/ln1688 1683 1502 1688 1683 1661 1688 1612 1502 1688 1612 1502
Q Serve(g_s), s 2.7 5.5 6.2 1.8 9.4 9.6 3.3 3.8 0.5 3.4 8.4 6.8
Cycle Q Clear(g_c), s 2.7 5.5 6.2 1.8 9.4 9.6 3.3 3.8 0.5 3.4 8.4 6.8
Prop In Lane 1.00 1.00 1.00 0.37 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 303 495 442 365 474 467 126 1409 455 130 1420 478
V/C Ratio(X) 0.36 0.41 0.44 0.19 0.66 0.67 0.79 0.30 0.04 0.79 0.58 0.46
Avail Cap(c_a), veh/h 534 953 850 618 953 940 588 3175 1004 588 3175 1023
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 15.6 16.3 17.5 15.1 18.2 18.7 26.1 15.8 14.1 26.0 17.3 15.7
Incr Delay (d2), s/veh 0.3 0.2 0.3 0.1 0.6 0.6 4.0 0.0 0.0 3.9 0.1 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.9 1.8 1.9 0.6 3.1 3.2 1.3 1.2 0.1 1.3 2.5 1.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.8 16.5 17.8 15.2 18.8 19.3 30.2 15.8 14.1 30.0 17.4 15.9
LnGrp LOS B B B B B B C B B C B B
Approach Vol, veh/h 505 696 535 1153
Approach Delay, s/veh 16.8 18.7 18.4 18.3
Approach LOS B B B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.4 20.7 7.4 20.9 8.3 20.9 8.1 20.2
Change Period (Y+Rc), s 4.0 * 6.7 4.0 6.5 4.0 * 6.7 4.0 6.5
Max Green Setting (Gmax), s20.0 * 35 12.0 30.0 20.0 * 35 12.0 30.0
Max Q Clear Time (g_c+I1), s5.4 5.8 3.8 8.2 5.3 10.4 4.7 11.6
Green Ext Time (p_c), s 0.1 1.7 0.0 1.3 0.1 3.8 0.1 2.0

Intersection Summary
HCM 6th Ctrl Delay 18.1
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 76 209 75 188 514 83 49 324 61 82 1066 221
Future Volume (veh/h) 76 209 75 188 514 83 49 324 61 82 1066 221
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 90 249 89 224 612 99 58 386 73 98 1269 263
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 196 432 150 317 764 341 73 2328 723 122 2049 425
Arrive On Green 0.06 0.18 0.15 0.11 0.23 0.23 0.04 0.48 0.48 0.07 0.51 0.49
Sat Flow, veh/h 1688 2449 853 1688 3367 1502 1688 4837 1502 1688 4015 832
Grp Volume(v), veh/h 90 169 169 224 612 99 58 386 73 98 1019 513
Grp Sat Flow(s),veh/h/ln1688 1683 1618 1688 1683 1502 1688 1612 1502 1688 1612 1622
Q Serve(g_s), s 4.4 9.2 9.7 11.0 17.2 5.5 3.4 4.5 2.7 5.7 22.6 23.0
Cycle Q Clear(g_c), s 4.4 9.2 9.7 11.0 17.2 5.5 3.4 4.5 2.7 5.7 22.6 23.0
Prop In Lane 1.00 0.53 1.00 1.00 1.00 1.00 1.00 0.51
Lane Grp Cap(c), veh/h 196 297 285 317 764 341 73 2328 723 122 1646 828
V/C Ratio(X) 0.46 0.57 0.59 0.71 0.80 0.29 0.79 0.17 0.10 0.80 0.62 0.62
Avail Cap(c_a), veh/h 281 438 421 317 875 390 186 2328 723 186 1646 828
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.98 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.6 37.7 38.5 30.5 36.5 32.0 47.4 14.6 14.1 45.7 17.5 18.1
Incr Delay (d2), s/veh 0.6 0.6 0.7 6.1 4.1 0.2 6.8 0.2 0.3 7.3 1.8 3.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.8 3.7 3.8 4.7 7.1 1.9 1.5 1.5 0.9 2.5 7.7 8.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.2 38.4 39.2 36.5 40.6 32.2 54.2 14.8 14.4 53.0 19.3 21.5
LnGrp LOS C D D D D C D B B D B C
Approach Vol, veh/h 428 935 517 1630
Approach Delay, s/veh 37.8 38.7 19.1 22.0
Approach LOS D D B C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s15.0 21.6 8.3 55.0 9.9 26.7 11.2 52.1
Change Period (Y+Rc), s 4.0 6.3 4.0 * 6.5 4.0 6.3 4.0 * 6.5
Max Green Setting (Gmax), s11.0 23.7 11.0 * 34 11.0 23.7 11.0 * 34
Max Q Clear Time (g_c+I1), s13.0 11.7 5.4 25.0 6.4 19.2 7.7 6.5
Green Ext Time (p_c), s 0.0 0.9 0.0 4.2 0.0 1.2 0.0 1.6

Intersection Summary
HCM 6th Ctrl Delay 28.0
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 109 566 97 217 1217 105 113 253 73 178 882 309
Future Volume (veh/h) 109 566 97 217 1217 105 113 253 73 178 882 309
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 118 615 105 236 1323 114 123 275 79 193 959 336
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 165 2328 723 284 2504 777 170 1505 371 242 1301 404
Arrive On Green 0.05 0.48 0.48 0.09 0.52 0.52 0.05 0.25 0.25 0.07 0.27 0.27
Sat Flow, veh/h 3274 4837 1502 3274 4837 1502 3274 6095 1502 3274 4837 1502
Grp Volume(v), veh/h 118 615 105 236 1323 114 123 275 79 193 959 336
Grp Sat Flow(s),veh/h/ln1637 1612 1502 1637 1612 1502 1637 1524 1502 1637 1612 1502
Q Serve(g_s), s 5.1 10.9 5.6 10.2 26.1 5.7 5.3 5.1 6.0 8.4 26.0 30.3
Cycle Q Clear(g_c), s 5.1 10.9 5.6 10.2 26.1 5.7 5.3 5.1 6.0 8.4 26.0 30.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 165 2328 723 284 2504 777 170 1505 371 242 1301 404
V/C Ratio(X) 0.71 0.26 0.15 0.83 0.53 0.15 0.72 0.18 0.21 0.80 0.74 0.83
Avail Cap(c_a), veh/h 427 2328 723 373 2504 777 373 1862 459 373 1478 459
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.84 0.84 0.84 1.00 1.00 1.00 0.65 0.65 0.65
Uniform Delay (d), s/veh 67.3 22.2 20.8 64.7 23.1 18.1 67.2 42.8 43.1 65.6 48.0 49.6
Incr Delay (d2), s/veh 5.6 0.3 0.4 9.8 0.7 0.3 5.7 0.0 0.1 4.5 0.9 6.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.2 4.0 2.0 4.6 9.6 2.0 2.3 1.9 2.2 3.6 10.3 11.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 73.0 22.5 21.2 74.5 23.7 18.5 73.0 42.8 43.2 70.1 48.9 56.3
LnGrp LOS E C C E C B E D D E D E
Approach Vol, veh/h 838 1673 477 1488
Approach Delay, s/veh 29.4 30.5 50.6 53.3
Approach LOS C C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.5 73.3 11.5 42.7 11.3 78.5 14.6 39.6
Change Period (Y+Rc), s 4.0 7.1 4.0 * 7.2 4.0 7.1 4.0 * 7.2
Max Green Setting (Gmax), s16.4 48.1 16.4 * 41 18.8 45.7 16.4 * 41
Max Q Clear Time (g_c+I1), s12.2 12.9 7.3 32.3 7.1 28.1 10.4 8.0
Green Ext Time (p_c), s 0.3 2.6 0.2 3.2 0.2 5.7 0.3 1.1

Intersection Summary
HCM 6th Ctrl Delay 40.0
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 52 570 62 236 1400 172 37 107 48 380 480 125
Future Volume (veh/h) 52 570 62 236 1400 172 37 107 48 380 480 125
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 55 600 65 248 1474 181 39 113 51 400 505 132
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 101 2777 862 304 3077 955 90 210 90 427 655 292
Arrive On Green 0.03 0.57 0.57 0.09 0.64 0.64 0.03 0.09 0.07 0.13 0.19 0.19
Sat Flow, veh/h 3274 4837 1502 3274 4837 1502 3274 2295 983 3274 3367 1502
Grp Volume(v), veh/h 55 600 65 248 1474 181 39 81 83 400 505 132
Grp Sat Flow(s),veh/h/ln1637 1612 1502 1637 1612 1502 1637 1683 1595 1637 1683 1502
Q Serve(g_s), s 2.4 8.7 2.8 10.7 23.0 7.2 1.7 6.6 7.2 17.4 20.5 11.2
Cycle Q Clear(g_c), s 2.4 8.7 2.8 10.7 23.0 7.2 1.7 6.6 7.2 17.4 20.5 11.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.62 1.00 1.00
Lane Grp Cap(c), veh/h 101 2777 862 304 3077 955 90 154 146 427 655 292
V/C Ratio(X) 0.54 0.22 0.08 0.82 0.48 0.19 0.43 0.53 0.57 0.94 0.77 0.45
Avail Cap(c_a), veh/h 373 2777 862 618 3077 955 427 570 541 427 1141 509
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.94 0.94 0.94 1.00 1.00 1.00 1.00 1.00 1.00 0.77 0.77 0.77
Uniform Delay (d), s/veh 68.8 14.9 13.7 64.1 13.7 10.8 68.9 62.5 63.6 62.0 55.0 51.2
Incr Delay (d2), s/veh 4.2 0.2 0.2 5.3 0.5 0.4 3.3 2.8 3.4 23.5 0.6 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 3.1 1.0 4.6 7.8 2.4 0.7 2.9 3.0 8.5 8.6 4.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 73.0 15.1 13.8 69.4 14.3 11.3 72.2 65.3 67.1 85.5 55.5 51.5
LnGrp LOS E B B E B B E E E F E D
Approach Vol, veh/h 720 1903 203 1037
Approach Delay, s/veh 19.4 21.2 67.3 66.6
Approach LOS B C E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s17.4 86.7 7.9 32.0 8.4 95.6 22.8 17.2
Change Period (Y+Rc), s 4.0 * 6.5 4.0 7.1 4.0 * 6.5 4.0 7.1
Max Green Setting (Gmax), s27.2 * 31 18.8 45.7 16.4 * 42 18.8 45.7
Max Q Clear Time (g_c+I1), s12.7 10.7 3.7 22.5 4.4 25.0 19.4 9.2
Green Ext Time (p_c), s 0.7 2.4 0.1 2.1 0.1 6.4 0.0 0.9

Intersection Summary
HCM 6th Ctrl Delay 35.4
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 75 906 5 263 1577 266 7 16 48 667 137 207
Future Volume (veh/h) 75 906 5 263 1577 266 7 16 48 667 137 207
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595
Adj Flow Rate, veh/h 83 1007 6 292 1752 0 8 18 53 741 152 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 129 2608 16 340 2315 254 376 117 840 294
Arrive On Green 0.04 0.46 0.46 0.12 0.53 0.00 0.09 0.09 0.09 0.18 0.18 0.00
Sat Flow, veh/h 2946 5669 34 2946 4354 1351 2946 4354 1351 4556 1595 1351
Grp Volume(v), veh/h 83 731 282 292 1752 0 8 18 53 741 152 0
Grp Sat Flow(s),veh/h/ln1473 1371 1589 1473 1451 1351 1473 1451 1351 1519 1595 1351
Q Serve(g_s), s 2.9 12.1 12.1 10.1 32.8 0.0 0.3 0.4 3.9 16.5 8.9 0.0
Cycle Q Clear(g_c), s 2.9 12.1 12.1 10.1 32.8 0.0 0.3 0.4 3.9 16.5 8.9 0.0
Prop In Lane 1.00 0.02 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 129 1893 731 340 2315 254 376 117 840 294
V/C Ratio(X) 0.64 0.39 0.39 0.86 0.76 0.03 0.05 0.45 0.88 0.52
Avail Cap(c_a), veh/h 340 1893 731 340 2315 595 879 273 920 322
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.74 0.74 0.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 48.9 18.4 18.4 45.2 19.1 0.0 43.5 43.6 45.2 41.3 38.2 0.0
Incr Delay (d2), s/veh 2.0 0.6 1.5 14.4 1.8 0.0 0.0 0.0 1.0 8.8 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 3.6 4.4 4.2 9.9 0.0 0.1 0.1 1.3 6.6 3.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 50.9 19.0 20.0 59.6 20.8 0.0 43.5 43.6 46.2 50.1 38.8 0.0
LnGrp LOS D B B E C D D D D D
Approach Vol, veh/h 1096 2044 A 79 893 A
Approach Delay, s/veh 21.7 26.4 45.3 48.2
Approach LOS C C D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s16.0 51.8 23.2 8.5 59.3 13.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s12.0 34.0 21.0 12.0 34.0 21.0
Max Q Clear Time (g_c+I1), s12.1 14.1 18.5 4.9 34.8 5.9
Green Ext Time (p_c), s 0.0 3.8 0.7 0.1 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 30.2
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 588 213 0 1719 0 0 0 0 104 0 593
Future Volume (veh/h) 0 588 213 0 1719 0 0 0 0 104 0 593
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1772 1772 0 1772 0 1772 1772 1772
Adj Flow Rate, veh/h 0 632 229 0 1848 0 75 0 678
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 2 2 0 2 0 2 2 2
Cap, veh/h 0 2310 821 0 3174 0 444 0 790
Arrive On Green 0.00 0.66 0.63 0.00 0.66 0.00 0.26 0.00 0.26
Sat Flow, veh/h 0 3680 1251 0 5156 0 1688 0 3003
Grp Volume(v), veh/h 0 578 283 0 1848 0 75 0 678
Grp Sat Flow(s),veh/h/ln 0 1612 1547 0 1612 0 1688 0 1502
Q Serve(g_s), s 0.0 7.4 8.0 0.0 21.0 0.0 3.4 0.0 21.3
Cycle Q Clear(g_c), s 0.0 7.4 8.0 0.0 21.0 0.0 3.4 0.0 21.3
Prop In Lane 0.00 0.81 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2116 1015 0 3174 0 444 0 790
V/C Ratio(X) 0.00 0.27 0.28 0.00 0.58 0.00 0.17 0.00 0.86
Avail Cap(c_a), veh/h 0 2116 1015 0 3174 0 474 0 843
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.77 0.77 0.00 0.66 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 7.1 7.7 0.0 9.5 0.0 28.1 0.0 34.7
Incr Delay (d2), s/veh 0.0 0.2 0.5 0.0 0.2 0.0 0.2 0.0 8.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 2.1 2.3 0.0 5.7 0.0 1.4 0.0 8.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 7.4 8.2 0.0 9.6 0.0 28.3 0.0 43.2
LnGrp LOS A A A A A A C A D
Approach Vol, veh/h 861 1848 753
Approach Delay, s/veh 7.6 9.6 41.7
Approach LOS A A D

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 69.0 30.0 69.0
Change Period (Y+Rc), s 6.5 5.8 6.5
Max Green Setting (Gmax), s 61.0 26.0 61.0
Max Q Clear Time (g_c+I1), s 10.0 23.3 23.0
Green Ext Time (p_c), s 4.6 1.0 14.3

Intersection Summary
HCM 6th Ctrl Delay 16.1
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 476 0 0 1482 0 937 0 436 0 0 0
Future Volume (veh/h) 0 476 0 0 1482 0 937 0 436 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1772 0 0 1772 0 1772 1772 1772
Adj Flow Rate, veh/h 0 512 0 0 1594 0 1154 0 313
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 2 0 0 2 0 2 2 2
Cap, veh/h 0 2560 0 0 2560 0 1316 0 586
Arrive On Green 0.00 1.00 0.00 0.00 0.53 0.00 0.39 0.00 0.39
Sat Flow, veh/h 0 5156 0 0 5156 0 3375 0 1502
Grp Volume(v), veh/h 0 512 0 0 1594 0 1154 0 313
Grp Sat Flow(s),veh/h/ln 0 1612 0 0 1612 0 1688 0 1502
Q Serve(g_s), s 0.0 0.0 0.0 0.0 22.9 0.0 31.4 0.0 15.9
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 22.9 0.0 31.4 0.0 15.9
Prop In Lane 0.00 0.00 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2560 0 0 2560 0 1316 0 586
V/C Ratio(X) 0.00 0.20 0.00 0.00 0.62 0.00 0.88 0.00 0.53
Avail Cap(c_a), veh/h 0 2560 0 0 2560 0 1425 0 634
HCM Platoon Ratio 1.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.97 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 16.4 0.0 28.0 0.0 23.3
Incr Delay (d2), s/veh 0.0 0.2 0.0 0.0 0.4 0.0 6.1 0.0 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.0 0.0 0.0 7.4 0.0 13.3 0.0 5.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 0.2 0.0 0.0 16.8 0.0 34.1 0.0 24.0
LnGrp LOS A A A A B A C A C
Approach Vol, veh/h 512 1594 1467
Approach Delay, s/veh 0.2 16.8 32.0
Approach LOS A B C

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 56.4 56.4 42.6
Change Period (Y+Rc), s 6.5 6.5 5.8
Max Green Setting (Gmax), s 47.0 47.0 40.0
Max Q Clear Time (g_c+I1), s 2.0 24.9 33.4
Green Ext Time (p_c), s 2.7 9.4 3.4

Intersection Summary
HCM 6th Ctrl Delay 20.6
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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Intersection
Intersection Delay, s/veh 8.6
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 12 179 7 29 149 15 10 31 36 11 22 9
Future Vol, veh/h 12 179 7 29 149 15 10 31 36 11 22 9
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 13 190 7 31 159 16 11 33 38 12 23 10
Number of Lanes 1 2 0 1 2 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 3 3 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 3 3
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 3 3
HCM Control Delay 8.7 8.5 8.7 8.7
HCM LOS A A A A
        

Lane NBLn1 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1
Vol Left, % 13% 100% 0% 0% 100% 0% 0% 26%
Vol Thru, % 40% 0% 100% 90% 0% 100% 77% 52%
Vol Right, % 47% 0% 0% 11% 0% 0% 23% 21%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 77 12 119 67 29 99 65 42
LT Vol 10 12 0 0 29 0 0 11
Through Vol 31 0 119 60 0 99 50 22
RT Vol 36 0 0 7 0 0 15 9
Lane Flow Rate 82 13 127 71 31 106 69 45
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.12 0.02 0.179 0.098 0.048 0.149 0.094 0.069
Departure Headway (Hd) 5.262 5.574 5.071 4.997 5.578 5.075 4.912 5.549
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 681 642 707 716 642 706 729 644
Service Time 3.001 3.308 2.805 2.731 3.311 2.808 2.645 3.293
HCM Lane V/C Ratio 0.12 0.02 0.18 0.099 0.048 0.15 0.095 0.07
HCM Control Delay 8.7 8.4 8.9 8.3 8.6 8.7 8.2 8.7
HCM Lane LOS A A A A A A A A
HCM 95th-tile Q 0.4 0.1 0.6 0.3 0.2 0.5 0.3 0.2
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Intersection
Intersection Delay, s/veh10.4
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 12 180 16 83 141 7 44 134 90 3 90 11
Future Vol, veh/h 12 180 16 83 141 7 44 134 90 3 90 11
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 13 198 18 91 155 8 48 147 99 3 99 12
Number of Lanes 1 2 0 1 2 0 1 2 0 1 2 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 3 3 3 3
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 3 3 3
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 3 3 3 3
HCM Control Delay 10.6 10.5 10.3 10.1
HCM LOS B B B B
        

Lane NBLn1 NBLn2 NBLn3 EBLn1 EBLn2 EBLn3WBLn1WBLn2WBLn3 SBLn1 SBLn2 SBLn3
Vol Left, % 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 0%
Vol Thru, % 0% 100% 33% 0% 100% 79% 0% 100% 87% 0% 100% 73%
Vol Right, % 0% 0% 67% 0% 0% 21% 0% 0% 13% 0% 0% 27%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 44 89 135 12 120 76 83 94 54 3 60 41
LT Vol 44 0 0 12 0 0 83 0 0 3 0 0
Through Vol 0 89 45 0 120 60 0 94 47 0 60 30
RT Vol 0 0 90 0 0 16 0 0 7 0 0 11
Lane Flow Rate 48 98 148 13 132 84 91 103 59 3 66 45
Geometry Grp 8 8 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.091 0.171 0.239 0.025 0.233 0.144 0.172 0.181 0.102 0.007 0.122 0.081
Departure Headway (Hd) 6.789 6.289 5.821 6.867 6.367 6.22 6.807 6.307 6.217 7.158 6.658 6.47
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 528 570 616 521 563 576 527 568 576 500 538 553
Service Time 4.532 4.032 3.564 4.613 4.113 3.965 4.552 4.052 3.961 4.905 4.405 4.217
HCM Lane V/C Ratio 0.091 0.172 0.24 0.025 0.234 0.146 0.173 0.181 0.102 0.006 0.123 0.081
HCM Control Delay 10.2 10.3 10.4 9.8 11.1 10 11 10.5 9.7 10 10.3 9.8
HCM Lane LOS B B B A B A B B A A B A
HCM 95th-tile Q 0.3 0.6 0.9 0.1 0.9 0.5 0.6 0.7 0.3 0 0.4 0.3
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Intersection
Intersection Delay, s/veh 11
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 17 221 25 44 160 15 27 104 61 17 49 12
Future Vol, veh/h 17 221 25 44 160 15 27 104 61 17 49 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 18 240 27 48 174 16 29 113 66 18 53 13
Number of Lanes 1 1 0 1 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 12.1 10.5 10.8 9.6
HCM LOS B B B A
        

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 14% 100% 0% 100% 0% 22%
Vol Thru, % 54% 0% 90% 0% 91% 63%
Vol Right, % 32% 0% 10% 0% 9% 15%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 192 17 246 44 175 78
LT Vol 27 17 0 44 0 17
Through Vol 104 0 221 0 160 49
RT Vol 61 0 25 0 15 12
Lane Flow Rate 209 18 267 48 190 85
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.31 0.032 0.417 0.083 0.3 0.134
Departure Headway (Hd) 5.339 6.195 5.617 6.251 5.684 5.684
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 674 579 642 574 633 630
Service Time 3.372 3.923 3.345 3.981 3.414 3.725
HCM Lane V/C Ratio 0.31 0.031 0.416 0.084 0.3 0.135
HCM Control Delay 10.8 9.1 12.3 9.5 10.8 9.6
HCM Lane LOS B A B A B A
HCM 95th-tile Q 1.3 0.1 2.1 0.3 1.3 0.5
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 40 198 63 253 150 73 55 148 206 44 129 12
Future Volume (veh/h) 40 198 63 253 150 73 55 148 206 44 129 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 49 241 77 309 183 89 67 180 251 54 157 15
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 382 404 343 480 1238 552 82 915 408 70 892 398
Arrive On Green 0.04 0.23 0.23 0.18 0.37 0.37 0.05 0.27 0.27 0.04 0.26 0.26
Sat Flow, veh/h 1688 1772 1502 1688 3367 1502 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 49 241 77 309 183 89 67 180 251 54 157 15
Grp Sat Flow(s),veh/h/ln1688 1772 1502 1688 1683 1502 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 1.3 6.9 2.4 7.9 2.1 2.3 2.2 2.3 8.3 1.8 2.1 0.4
Cycle Q Clear(g_c), s 1.3 6.9 2.4 7.9 2.1 2.3 2.2 2.3 8.3 1.8 2.1 0.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 382 404 343 480 1238 552 82 915 408 70 892 398
V/C Ratio(X) 0.13 0.60 0.22 0.64 0.15 0.16 0.82 0.20 0.61 0.77 0.18 0.04
Avail Cap(c_a), veh/h 745 1015 860 1052 1928 860 428 2535 1131 281 1356 605
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 18.3 19.7 17.9 14.2 12.1 12.1 26.9 16.0 18.2 27.1 16.2 15.6
Incr Delay (d2), s/veh 0.1 1.2 0.3 1.4 0.0 0.1 17.5 0.1 1.7 16.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.5 2.7 0.7 2.8 0.7 0.6 1.2 0.8 2.6 1.0 0.7 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 18.5 20.9 18.2 15.6 12.1 12.2 44.5 16.1 19.9 43.1 16.3 15.6
LnGrp LOS B C B B B B D B B D B B
Approach Vol, veh/h 367 581 498 226
Approach Delay, s/veh 20.0 14.0 21.8 22.6
Approach LOS C B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.2 17.0 6.8 19.1 6.2 25.0 6.4 19.5
Change Period (Y+Rc), s 3.5 6.7 3.5 * 7 3.5 6.7 3.5 * 7
Max Green Setting (Gmax), s30.0 30.0 15.0 * 20 15.0 30.0 10.0 * 40
Max Q Clear Time (g_c+I1), s9.9 8.9 4.2 4.1 3.3 4.3 3.8 10.3
Green Ext Time (p_c), s 0.9 1.4 0.1 0.8 0.1 1.3 0.0 2.2

Intersection Summary
HCM 6th Ctrl Delay 18.8
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Etiwanda Heights TIA
5: College Dr & Wilson Ave Existing Plus Project PM Peak
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Intersection
Int Delay, s/veh 3.7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 379 41 124 290 41 149
Future Vol, veh/h 379 41 124 290 41 149
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 165 - 0 50
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 436 47 143 333 47 171
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 483 0 1079 460
          Stage 1 - - - - 460 -
          Stage 2 - - - - 619 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1080 - 242 601
          Stage 1 - - - - 636 -
          Stage 2 - - - - 537 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1080 - 210 601
Mov Cap-2 Maneuver - - - - 338 -
          Stage 1 - - - - 636 -
          Stage 2 - - - - 466 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.6 14.3
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 338 601 - - 1080 -
HCM Lane V/C Ratio 0.139 0.285 - - 0.132 -
HCM Control Delay (s) 17.4 13.4 - - 8.8 -
HCM Lane LOS C B - - A -
HCM 95th %tile Q(veh) 0.5 1.2 - - 0.5 -



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
7: Day Creek Blvd & Wilson Ave Existing Plus Project PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 13 21 305 76 21 29 542 539 120 20 336 17
Future Volume (veh/h) 13 21 305 76 21 29 542 539 120 20 336 17
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 15 24 343 85 24 33 609 606 135 22 378 19
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 485 492 439 251 559 499 364 1328 621 42 664 33
Arrive On Green 0.02 0.29 0.26 0.06 0.33 0.30 0.22 0.39 0.36 0.02 0.20 0.16
Sat Flow, veh/h 1688 1683 1502 1688 1683 1502 1688 3367 1502 1688 3262 163
Grp Volume(v), veh/h 15 24 343 85 24 33 609 606 135 22 194 203
Grp Sat Flow(s),veh/h/ln1688 1683 1502 1688 1683 1502 1688 1683 1502 1688 1683 1742
Q Serve(g_s), s 0.4 0.7 14.7 2.5 0.7 1.1 15.0 9.2 4.0 0.9 7.2 7.3
Cycle Q Clear(g_c), s 0.4 0.7 14.7 2.5 0.7 1.1 15.0 9.2 4.0 0.9 7.2 7.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.09
Lane Grp Cap(c), veh/h 485 492 439 251 559 499 364 1328 621 42 342 354
V/C Ratio(X) 0.03 0.05 0.78 0.34 0.04 0.07 1.67 0.46 0.22 0.52 0.57 0.57
Avail Cap(c_a), veh/h 819 780 696 517 780 696 364 2069 952 486 1035 1071
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 18.2 17.6 23.6 18.3 15.7 16.6 27.2 15.5 13.1 33.5 24.9 25.1
Incr Delay (d2), s/veh 0.0 0.0 1.2 0.8 0.0 0.0 313.9 0.2 0.2 9.7 1.5 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 0.3 5.2 1.0 0.2 0.4 37.1 3.0 1.2 0.5 2.7 2.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 18.3 17.7 24.8 19.1 15.7 16.6 341.1 15.8 13.3 43.2 26.4 26.5
LnGrp LOS B B C B B B F B B D C C
Approach Vol, veh/h 382 142 1350 419
Approach Delay, s/veh 24.1 18.0 162.3 27.3
Approach LOS C B F C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.0 24.3 19.0 18.1 5.3 27.1 5.7 31.4
Change Period (Y+Rc), s 4.0 * 6.2 4.0 * 6.7 4.0 * 6.2 4.0 * 6.7
Max Green Setting (Gmax), s15.0 * 30 15.0 * 40 15.0 * 30 20.0 * 40
Max Q Clear Time (g_c+I1), s4.5 16.7 17.0 9.3 2.4 3.1 2.9 11.2
Green Ext Time (p_c), s 0.1 1.4 0.0 2.1 0.0 0.2 0.0 4.4

Intersection Summary
HCM 6th Ctrl Delay 105.7
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 95 277 5 51 146 42 5 9 89 44 2 42
Future Volume (veh/h) 95 277 5 51 146 42 5 9 89 44 2 42
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 110 322 6 59 170 49 6 10 103 51 2 49
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 135 873 389 81 403 341 5 330 226 70 14 340
Arrive On Green 0.08 0.26 0.26 0.05 0.23 0.23 0.00 0.19 0.10 0.04 0.23 0.16
Sat Flow, veh/h 1688 3367 1502 1688 1772 1502 1688 1772 1502 1688 59 1451
Grp Volume(v), veh/h 110 322 6 59 170 49 6 10 103 51 0 51
Grp Sat Flow(s),veh/h/ln1688 1683 1502 1688 1772 1502 1688 1772 1502 1688 0 1511
Q Serve(g_s), s 2.2 2.7 0.1 1.2 2.8 0.9 0.1 0.2 2.2 1.0 0.0 1.0
Cycle Q Clear(g_c), s 2.2 2.7 0.1 1.2 2.8 0.9 0.1 0.2 2.2 1.0 0.0 1.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96
Lane Grp Cap(c), veh/h 135 873 389 81 403 341 5 330 226 70 0 354
V/C Ratio(X) 0.81 0.37 0.02 0.73 0.42 0.14 1.22 0.03 0.46 0.73 0.00 0.14
Avail Cap(c_a), veh/h 1201 4136 1845 1201 2177 1845 711 1410 1141 711 0 1202
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 15.6 10.4 9.5 16.2 11.4 10.6 17.2 11.5 13.3 16.3 0.0 11.4
Incr Delay (d2), s/veh 11.2 0.1 0.0 11.6 0.3 0.1 265.5 0.0 0.5 13.4 0.0 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 0.8 0.0 0.6 0.9 0.2 0.4 0.0 0.6 0.6 0.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 26.8 10.5 9.5 27.8 11.6 10.7 282.7 11.5 13.9 29.7 0.0 11.5
LnGrp LOS C B A C B B F B B C A B
Approach Vol, veh/h 438 278 119 102
Approach Delay, s/veh 14.6 14.9 27.2 20.6
Approach LOS B B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s5.7 12.9 3.8 12.1 6.8 11.8 5.4 10.4
Change Period (Y+Rc), s 3.5 * 6.3 3.5 * 6.4 3.5 * 6.3 3.5 * 6.4
Max Green Setting (Gmax), s25.0 * 40 15.0 * 25 25.0 * 40 15.0 * 25
Max Q Clear Time (g_c+I1), s3.2 4.7 2.1 3.0 4.2 4.8 3.0 4.2
Green Ext Time (p_c), s 0.1 1.5 0.0 0.1 0.3 0.7 0.1 0.2

Intersection Summary
HCM 6th Ctrl Delay 16.9
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
11: Cherry Ave & Wilson Ave Existing Plus Project PM Peak

Etiwanda Heights TIA 12:00 pm 01/30/2019 Existing Plus Project PM Peak Synchro 10 Report
Fehr & Peers Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 103 266 68 71 221 267 143 305 131 239 177 45
Future Volume (veh/h) 103 266 68 71 221 267 143 305 131 239 177 45
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 110 283 72 76 235 284 152 324 139 254 188 48
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 165 792 198 128 462 412 318 517 217 465 314 266
Arrive On Green 0.10 0.30 0.26 0.08 0.27 0.26 0.19 0.22 0.22 0.14 0.18 0.18
Sat Flow, veh/h 1688 2668 667 1688 1683 1502 1688 2309 971 3274 1772 1502
Grp Volume(v), veh/h 110 177 178 76 235 284 152 234 229 254 188 48
Grp Sat Flow(s),veh/h/ln1688 1683 1652 1688 1683 1502 1688 1683 1597 1637 1772 1502
Q Serve(g_s), s 3.8 5.0 5.3 2.7 7.2 10.4 4.9 7.7 7.9 4.4 6.0 1.1
Cycle Q Clear(g_c), s 3.8 5.0 5.3 2.7 7.2 10.4 4.9 7.7 7.9 4.4 6.0 1.1
Prop In Lane 1.00 0.40 1.00 1.00 1.00 0.61 1.00 1.00
Lane Grp Cap(c), veh/h 165 499 490 128 462 412 318 377 358 465 314 266
V/C Ratio(X) 0.67 0.35 0.36 0.60 0.51 0.69 0.48 0.62 0.64 0.55 0.60 0.18
Avail Cap(c_a), veh/h 442 889 873 442 889 793 604 603 572 1440 780 661
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.6 16.9 17.3 27.4 18.7 20.2 22.1 21.4 21.5 24.4 23.1 8.9
Incr Delay (d2), s/veh 1.7 0.2 0.2 1.6 0.3 0.8 1.1 1.7 1.9 1.0 1.8 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.5 1.8 1.9 1.1 2.6 3.5 1.8 2.9 2.8 1.6 2.4 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.3 17.1 17.5 29.0 19.0 21.0 23.2 23.1 23.4 25.4 25.0 9.3
LnGrp LOS C B B C B C C C C C C A
Approach Vol, veh/h 465 595 615 490
Approach Delay, s/veh 19.9 21.2 23.2 23.7
Approach LOS B C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.7 17.7 8.6 22.1 15.5 14.8 10.0 20.8
Change Period (Y+Rc), s 5.6 5.9 5.0 6.3 5.9 5.9 5.0 6.3
Max Green Setting (Gmax), s25.3 20.0 15.0 30.0 20.0 25.0 15.0 30.0
Max Q Clear Time (g_c+I1), s6.4 9.9 4.7 7.3 6.9 8.0 5.8 12.4
Green Ext Time (p_c), s 0.8 1.9 0.0 1.3 0.3 1.0 0.1 2.1

Intersection Summary
HCM 6th Ctrl Delay 22.1
HCM 6th LOS C
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 141 492 501 360 169 55
Future Volume (veh/h) 141 492 501 360 169 55
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 152 529 539 387 182 59
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 193 2576 2041 910 245 218
Arrive On Green 0.11 0.77 0.41 0.41 0.14 0.14
Sat Flow, veh/h 1688 3455 3455 1502 1688 1502
Grp Volume(v), veh/h 152 529 539 387 182 59
Grp Sat Flow(s),veh/h/ln1688 1683 1683 1502 1688 1502
Q Serve(g_s), s 7.8 3.9 9.5 16.5 9.2 3.1
Cycle Q Clear(g_c), s 7.8 3.9 9.5 16.5 9.2 3.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 193 2576 2041 910 245 218
V/C Ratio(X) 0.79 0.21 0.26 0.43 0.74 0.27
Avail Cap(c_a), veh/h 294 2576 2041 910 385 343
HCM Platoon Ratio 1.00 1.00 0.67 0.67 1.00 1.00
Upstream Filter(I) 0.90 0.90 0.70 0.70 1.00 1.00
Uniform Delay (d), s/veh 38.4 2.9 13.2 15.3 36.5 33.9
Incr Delay (d2), s/veh 3.4 0.2 0.2 1.0 4.5 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.4 1.0 3.7 6.2 4.0 2.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 41.8 3.1 13.4 16.3 40.9 34.5
LnGrp LOS D A B B D C
Approach Vol, veh/h 681 926 241
Approach Delay, s/veh 11.7 14.6 39.4
Approach LOS B B D

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 72.1 16.9 14.2 57.9
Change Period (Y+Rc), s 5.5 5.3 4.5 5.5
Max Green Setting (Gmax), s 59.0 19.0 15.0 39.0
Max Q Clear Time (g_c+I1), s 5.9 11.2 9.8 18.5
Green Ext Time (p_c), s 2.6 0.4 0.1 3.2

Intersection Summary
HCM 6th Ctrl Delay 16.8
HCM 6th LOS B
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 160 495 683 353 563 165
Future Volume (veh/h) 160 495 683 353 563 165
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 176 544 751 388 619 181
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 213 1700 1124 502 684 608
Arrive On Green 0.25 1.00 0.33 0.33 0.41 0.41
Sat Flow, veh/h 1688 3455 3455 1502 1688 1502
Grp Volume(v), veh/h 176 544 751 388 619 181
Grp Sat Flow(s),veh/h/ln1688 1683 1683 1502 1688 1502
Q Serve(g_s), s 8.8 0.0 17.0 20.7 30.7 7.3
Cycle Q Clear(g_c), s 8.8 0.0 17.0 20.7 30.7 7.3
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 213 1700 1124 502 684 608
V/C Ratio(X) 0.83 0.32 0.67 0.77 0.91 0.30
Avail Cap(c_a), veh/h 294 1700 1124 502 764 680
HCM Platoon Ratio 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.96 0.96 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 32.4 0.0 25.4 26.6 24.9 17.9
Incr Delay (d2), s/veh 9.1 0.5 3.2 11.1 13.7 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.6 0.1 7.1 8.6 14.2 7.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 41.5 0.5 28.6 37.7 38.6 18.2
LnGrp LOS D A C D D B
Approach Vol, veh/h 720 1139 800
Approach Delay, s/veh 10.5 31.7 34.0
Approach LOS B C C

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 48.9 40.1 15.2 33.7
Change Period (Y+Rc), s 5.5 5.3 4.5 5.5
Max Green Setting (Gmax), s 39.0 39.0 15.0 19.0
Max Q Clear Time (g_c+I1), s 2.0 32.7 10.8 22.7
Green Ext Time (p_c), s 2.6 2.1 0.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 26.6
HCM 6th LOS C
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Movement WBL WBR NBU NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 99 24 0 737 71 28 626
Future Volume (veh/h) 99 24 0 737 71 28 626
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1800 1800 1772 1772 1772 1772
Adj Flow Rate, veh/h 110 27 819 79 31 696
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 0 0 2 2 2 2
Cap, veh/h 327 80 1343 599 62 2616
Arrive On Green 0.25 0.20 0.40 0.40 0.04 0.54
Sat Flow, veh/h 1314 322 3455 1502 1688 4997
Grp Volume(v), veh/h 138 0 819 79 31 696
Grp Sat Flow(s),veh/h/ln1648 0 1683 1502 1688 1612
Q Serve(g_s), s 2.6 0.0 7.4 1.3 0.7 2.9
Cycle Q Clear(g_c), s 2.6 0.0 7.4 1.3 0.7 2.9
Prop In Lane 0.80 0.20 1.00 1.00
Lane Grp Cap(c), veh/h 410 0 1343 599 62 2616
V/C Ratio(X) 0.34 0.00 0.61 0.13 0.50 0.27
Avail Cap(c_a), veh/h 2027 0 3308 1476 1330 4753
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 11.9 0.0 9.1 7.3 18.0 4.7
Incr Delay (d2), s/veh 0.6 0.0 0.2 0.0 2.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.9 0.0 1.4 0.2 0.2 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 12.4 0.0 9.2 7.3 20.3 4.7
LnGrp LOS B A A A C A
Approach Vol, veh/h 138 898 727
Approach Delay, s/veh 12.4 9.1 5.4
Approach LOS B A A

Timer - Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 24.6 13.5 5.4 19.2
Change Period (Y+Rc), s * 6.4 5.8 4.0 * 6.4
Max Green Setting (Gmax), s * 35 45.0 30.0 * 35
Max Q Clear Time (g_c+I1), s 4.9 4.6 2.7 9.4
Green Ext Time (p_c), s 2.8 0.6 0.0 3.4

Intersection Summary
HCM 6th Ctrl Delay 7.8
HCM 6th LOS A

Notes
User approved volume balancing among the lanes for turning movement.
User approved ignoring U-Turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 423 5 44 326 3 36
Future Vol, veh/h 423 5 44 326 3 36
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 455 5 47 351 3 39
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 460 0 903 458
          Stage 1 - - - - 458 -
          Stage 2 - - - - 445 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1101 - 308 603
          Stage 1 - - - - 637 -
          Stage 2 - - - - 646 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1101 - 295 603
Mov Cap-2 Maneuver - - - - 421 -
          Stage 1 - - - - 637 -
          Stage 2 - - - - 618 -
 

Approach EB WB NB
HCM Control Delay, s 0 1 11.6
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 584 - - 1101 -
HCM Lane V/C Ratio 0.072 - - 0.043 -
HCM Control Delay (s) 11.6 - - 8.4 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.2 - - 0.1 -
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 33 413 336 27 29 22
Future Volume (veh/h) 33 413 336 27 29 22
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1800 1800
Adj Flow Rate, veh/h 35 444 361 29 31 24
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 0 0
Cap, veh/h 675 895 817 66 128 99
Arrive On Green 0.50 0.50 0.50 0.42 0.14 0.07
Sat Flow, veh/h 994 1772 1618 130 888 687
Grp Volume(v), veh/h 35 444 0 390 56 0
Grp Sat Flow(s),veh/h/ln 994 1772 0 1749 1604 0
Q Serve(g_s), s 0.5 3.8 0.0 3.3 0.7 0.0
Cycle Q Clear(g_c), s 3.8 3.8 0.0 3.3 0.7 0.0
Prop In Lane 1.00 0.07 0.55 0.43
Lane Grp Cap(c), veh/h 675 895 0 883 232 0
V/C Ratio(X) 0.05 0.50 0.00 0.44 0.24 0.00
Avail Cap(c_a), veh/h 2438 4039 0 3986 1884 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 4.8 3.7 0.0 3.7 9.0 0.0
Incr Delay (d2), s/veh 0.0 0.4 0.0 0.3 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 0.1 0.0 0.1 0.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 4.9 4.2 0.0 4.0 9.5 0.0
LnGrp LOS A A A A A A
Approach Vol, veh/h 479 390 56
Approach Delay, s/veh 4.2 4.0 9.5
Approach LOS A A A

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 15.5 7.3 15.5
Change Period (Y+Rc), s * 6 5.8 * 6
Max Green Setting (Gmax), s * 50 25.0 * 50
Max Q Clear Time (g_c+I1), s 5.8 2.7 5.3
Green Ext Time (p_c), s 2.9 0.1 2.3

Intersection Summary
HCM 6th Ctrl Delay 4.4
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 118 235 119 156 151 154 170 628 271 147 524 79
Future Volume (veh/h) 118 235 119 156 151 154 170 628 271 147 524 79
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 130 258 131 171 166 169 187 690 298 162 576 87
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 389 384 326 344 426 361 231 1013 452 203 1208 180
Arrive On Green 0.09 0.22 0.22 0.11 0.24 0.24 0.14 0.30 0.30 0.12 0.28 0.25
Sat Flow, veh/h 1688 1772 1502 1688 1772 1502 1688 3367 1502 1688 4250 633
Grp Volume(v), veh/h 130 258 131 171 166 169 187 690 298 162 435 228
Grp Sat Flow(s),veh/h/ln1688 1772 1502 1688 1772 1502 1688 1683 1502 1688 1612 1658
Q Serve(g_s), s 3.9 8.4 4.7 5.1 5.0 6.1 6.8 11.4 10.9 5.9 7.0 7.3
Cycle Q Clear(g_c), s 3.9 8.4 4.7 5.1 5.0 6.1 6.8 11.4 10.9 5.9 7.0 7.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.38
Lane Grp Cap(c), veh/h 389 384 326 344 426 361 231 1013 452 203 917 471
V/C Ratio(X) 0.33 0.67 0.40 0.50 0.39 0.47 0.81 0.68 0.66 0.80 0.47 0.48
Avail Cap(c_a), veh/h 780 907 769 696 907 769 535 2262 1009 535 2167 1114
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 18.5 22.7 21.2 18.4 20.1 20.5 26.5 19.4 19.2 27.0 18.7 19.2
Incr Delay (d2), s/veh 0.2 0.8 0.3 0.4 0.2 0.4 2.6 0.3 0.6 2.8 0.1 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.3 3.1 1.5 1.7 1.8 1.9 2.5 3.7 3.3 2.2 2.2 2.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 18.7 23.4 21.5 18.8 20.3 20.9 29.1 19.7 19.9 29.8 18.8 19.4
LnGrp LOS B C C B C C C B B C B B
Approach Vol, veh/h 519 506 1175 825
Approach Delay, s/veh 21.8 20.0 21.2 21.2
Approach LOS C B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.6 23.0 10.9 17.7 12.6 21.9 9.4 19.2
Change Period (Y+Rc), s 4.0 * 6.4 4.0 6.3 4.0 * 6.4 4.0 6.3
Max Green Setting (Gmax), s20.0 * 40 20.0 30.0 20.0 * 40 20.0 30.0
Max Q Clear Time (g_c+I1), s7.9 13.4 7.1 10.4 8.8 9.3 5.9 8.1
Green Ext Time (p_c), s 0.1 3.2 0.2 1.0 0.2 2.4 0.1 0.7

Intersection Summary
HCM 6th Ctrl Delay 21.1
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 220 390 119 137 202 43 97 1003 175 19 666 102
Future Volume (veh/h) 220 390 119 137 202 43 97 1003 175 19 666 102
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 232 411 125 144 213 45 102 1056 184 20 701 107
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 463 495 420 297 425 360 140 1367 610 48 1183 528
Arrive On Green 0.13 0.28 0.28 0.09 0.24 0.24 0.08 0.41 0.41 0.03 0.35 0.35
Sat Flow, veh/h 1688 1772 1502 1688 1772 1502 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 232 411 125 144 213 45 102 1056 184 20 701 107
Grp Sat Flow(s),veh/h/ln1688 1772 1502 1688 1772 1502 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 8.1 18.0 5.4 5.1 8.6 1.9 4.9 22.4 6.9 1.0 14.1 4.1
Cycle Q Clear(g_c), s 8.1 18.0 5.4 5.1 8.6 1.9 4.9 22.4 6.9 1.0 14.1 4.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 463 495 420 297 425 360 140 1367 610 48 1183 528
V/C Ratio(X) 0.50 0.83 0.30 0.49 0.50 0.13 0.73 0.77 0.30 0.42 0.59 0.20
Avail Cap(c_a), veh/h 638 901 763 539 901 763 398 2139 954 398 2139 954
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 18.7 27.9 23.4 21.7 27.1 24.6 37.0 21.2 16.6 39.5 21.9 18.7
Incr Delay (d2), s/veh 0.8 3.7 0.4 1.2 0.9 0.2 7.0 1.0 0.3 5.7 0.5 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.9 7.4 1.8 1.9 3.5 0.7 2.2 7.9 2.2 0.5 5.1 1.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.5 31.6 23.8 22.9 28.1 24.8 44.0 22.2 16.9 45.2 22.4 18.9
LnGrp LOS B C C C C C D C B D C B
Approach Vol, veh/h 768 402 1342 828
Approach Delay, s/veh 26.7 25.9 23.1 22.5
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.6 27.1 10.9 33.0 14.9 23.8 6.3 37.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s19.0 41.5 19.0 52.0 19.0 41.5 19.0 52.0
Max Q Clear Time (g_c+I1), s7.1 20.0 6.9 16.1 10.1 10.6 3.0 24.4
Green Ext Time (p_c), s 0.3 2.6 0.2 5.3 0.4 1.2 0.0 8.6

Intersection Summary
HCM 6th Ctrl Delay 24.1
HCM 6th LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 383 1 267 547 1081 0 0 575 366
Future Volume (veh/h) 0 0 0 383 1 267 547 1081 0 0 575 366
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 0 0 1772 1772
Adj Flow Rate, veh/h 519 0 198 608 1201 0 0 639 407
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 688 0 306 702 3422 0 0 1446 674
Arrive On Green 0.20 0.00 0.20 0.07 0.23 0.00 0.00 0.45 0.42
Sat Flow, veh/h 3375 0 1502 3274 4997 0 0 3384 1502
Grp Volume(v), veh/h 519 0 198 608 1201 0 0 639 407
Grp Sat Flow(s),veh/h/ln 1688 0 1502 1637 1612 0 0 1612 1502
Q Serve(g_s), s 13.0 0.0 10.9 16.5 18.7 0.0 0.0 12.3 18.9
Cycle Q Clear(g_c), s 13.0 0.0 10.9 16.5 18.7 0.0 0.0 12.3 18.9
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 688 0 306 702 3422 0 0 1446 674
V/C Ratio(X) 0.75 0.00 0.65 0.87 0.35 0.00 0.00 0.44 0.60
Avail Cap(c_a), veh/h 855 0 380 909 3422 0 0 1446 674
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.56 0.56 0.00 0.00 0.89 0.89
Uniform Delay (d), s/veh 33.7 0.0 32.9 40.5 17.2 0.0 0.0 17.1 19.7
Incr Delay (d2), s/veh 3.0 0.0 2.6 3.4 0.2 0.0 0.0 0.9 3.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.5 0.0 4.1 7.5 7.9 0.0 0.0 4.2 6.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 36.7 0.0 35.5 44.0 17.4 0.0 0.0 17.9 23.3
LnGrp LOS D A D D B A A B C
Approach Vol, veh/h 717 1809 1046
Approach Delay, s/veh 36.4 26.3 20.0
Approach LOS D C C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 67.7 23.3 44.4 22.3
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 57.0 25.0 28.0 21.0
Max Q Clear Time (g_c+I1), s 20.7 18.5 20.9 15.0
Green Ext Time (p_c), s 7.4 0.8 3.1 1.5

Intersection Summary
HCM 6th Ctrl Delay 26.5
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 400 2 613 430 826 0 0 783 242
Future Volume (veh/h) 0 0 0 400 2 613 430 826 0 0 783 242
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 0 0 1772 1772
Adj Flow Rate, veh/h 273 0 772 439 843 0 0 799 247
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 536 0 954 509 2870 0 0 1904 591
Arrive On Green 0.32 0.00 0.32 0.05 0.20 0.00 0.00 0.39 0.39
Sat Flow, veh/h 1688 0 3003 3274 4997 0 0 4997 1502
Grp Volume(v), veh/h 273 0 772 439 843 0 0 799 247
Grp Sat Flow(s),veh/h/ln 1688 0 1502 1637 1612 0 0 1612 1502
Q Serve(g_s), s 11.9 0.0 21.2 12.0 13.4 0.0 0.0 10.8 10.7
Cycle Q Clear(g_c), s 11.9 0.0 21.2 12.0 13.4 0.0 0.0 10.8 10.7
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 536 0 954 509 2870 0 0 1904 591
V/C Ratio(X) 0.51 0.00 0.81 0.86 0.29 0.00 0.00 0.42 0.42
Avail Cap(c_a), veh/h 690 0 1228 509 2870 0 0 1904 591
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.73 0.73 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 25.0 0.0 28.2 41.7 20.1 0.0 0.0 19.8 19.8
Incr Delay (d2), s/veh 0.7 0.0 3.2 10.7 0.2 0.0 0.0 0.7 2.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.7 0.0 7.8 5.9 5.7 0.0 0.0 3.8 3.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.7 0.0 31.4 52.4 20.3 0.0 0.0 20.5 22.0
LnGrp LOS C A C D C A A C C
Approach Vol, veh/h 1045 1282 1046
Approach Delay, s/veh 29.9 31.3 20.9
Approach LOS C C C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 57.4 18.0 39.4 32.6
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 43.0 14.0 25.0 35.0
Max Q Clear Time (g_c+I1), s 15.4 14.0 12.8 23.2
Green Ext Time (p_c), s 3.7 0.0 3.2 3.5

Intersection Summary
HCM 6th Ctrl Delay 27.6
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 523 4 476 0 0 0 0 1093 473 197 753 0
Future Volume (veh/h) 523 4 476 0 0 0 0 1093 473 197 753 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 0 1772 1772 1772 1772 0
Adj Flow Rate, veh/h 723 0 343 0 1175 509 212 810 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 961 0 428 0 1645 710 278 2911 0
Arrive On Green 0.28 0.00 0.28 0.00 0.50 0.47 0.17 1.00 0.00
Sat Flow, veh/h 3375 0 1502 0 3470 1429 3274 4997 0
Grp Volume(v), veh/h 723 0 343 0 1145 539 212 810 0
Grp Sat Flow(s),veh/h/ln1688 0 1502 0 1612 1515 1637 1612 0
Q Serve(g_s), s 17.5 0.0 19.1 0.0 24.9 25.5 5.6 0.0 0.0
Cycle Q Clear(g_c), s 17.5 0.0 19.1 0.0 24.9 25.5 5.6 0.0 0.0
Prop In Lane 1.00 1.00 0.00 0.94 1.00 0.00
Lane Grp Cap(c), veh/h 961 0 428 0 1603 753 278 2911 0
V/C Ratio(X) 0.75 0.00 0.80 0.00 0.71 0.72 0.76 0.28 0.00
Avail Cap(c_a), veh/h 1155 0 514 0 1603 753 400 2911 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.90 0.90 0.81 0.81 0.00
Uniform Delay (d), s/veh 29.3 0.0 29.8 0.0 17.7 18.6 36.5 0.0 0.0
Incr Delay (d2), s/veh 2.3 0.0 7.5 0.0 2.5 5.2 2.2 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln7.2 0.0 7.6 0.0 8.4 8.9 2.0 0.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.6 0.0 37.4 0.0 20.1 23.9 38.7 0.2 0.0
LnGrp LOS C A D A C C D A A
Approach Vol, veh/h 1066 1684 1022
Approach Delay, s/veh 33.4 21.3 8.2
Approach LOS C C A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s11.6 48.7 29.6 60.4
Change Period (Y+Rc), s 4.0 6.2 5.8 * 6.2
Max Green Setting (Gmax), s11.0 34.0 29.0 * 51
Max Q Clear Time (g_c+I1), s7.6 27.5 21.1 2.0
Green Ext Time (p_c), s 0.1 4.3 2.8 4.5

Intersection Summary
HCM 6th Ctrl Delay 21.2
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 260 2 424 0 0 0 0 1023 489 404 786 0
Future Volume (veh/h) 260 2 424 0 0 0 0 1023 489 404 786 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 0 1772 1772 1772 1772 0
Adj Flow Rate, veh/h 176 0 523 0 1201 382 408 794 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 396 0 704 0 2770 782 364 3273 0
Arrive On Green 0.23 0.00 0.23 0.00 0.52 0.52 0.22 1.00 0.00
Sat Flow, veh/h 1688 0 3003 0 5316 1502 3274 4997 0
Grp Volume(v), veh/h 176 0 523 0 1201 382 408 794 0
Grp Sat Flow(s),veh/h/ln1688 0 1502 0 1772 1502 1637 1612 0
Q Serve(g_s), s 8.0 0.0 14.5 0.0 12.6 14.7 10.0 0.0 0.0
Cycle Q Clear(g_c), s 8.0 0.0 14.5 0.0 12.6 14.7 10.0 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 396 0 704 0 2770 782 364 3273 0
V/C Ratio(X) 0.44 0.00 0.74 0.00 0.43 0.49 1.12 0.24 0.00
Avail Cap(c_a), veh/h 784 0 1395 0 2770 782 364 3273 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.55 0.55 0.83 0.83 0.00
Uniform Delay (d), s/veh 29.4 0.0 31.9 0.0 13.3 13.8 35.0 0.0 0.0
Incr Delay (d2), s/veh 0.8 0.0 1.6 0.0 0.3 1.2 80.5 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.3 0.0 5.3 0.0 4.3 4.5 7.4 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.2 0.0 33.5 0.0 13.6 15.0 115.5 0.1 0.0
LnGrp LOS C A C A B B F A A
Approach Vol, veh/h 699 1583 1202
Approach Delay, s/veh 32.7 14.0 39.3
Approach LOS C B D

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s14.0 50.9 25.1 64.9
Change Period (Y+Rc), s 4.0 6.2 5.8 6.2
Max Green Setting (Gmax), s10.0 24.0 40.0 38.0
Max Q Clear Time (g_c+I1), s12.0 16.7 16.5 2.0
Green Ext Time (p_c), s 0.0 3.6 2.8 3.5

Intersection Summary
HCM 6th Ctrl Delay 26.5
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 52 32 51 720 408 45
Future Volume (veh/h) 52 32 51 720 408 45
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 55 34 54 766 434 48
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 226 201 565 2019 1368 610
Arrive On Green 0.13 0.13 0.06 0.60 0.41 0.41
Sat Flow, veh/h 1688 1502 1688 3455 3455 1502
Grp Volume(v), veh/h 55 34 54 766 434 48
Grp Sat Flow(s),veh/h/ln1688 1502 1688 1683 1683 1502
Q Serve(g_s), s 0.9 0.6 0.5 3.5 2.6 0.6
Cycle Q Clear(g_c), s 0.9 0.6 0.5 3.5 2.6 0.6
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 226 201 565 2019 1368 610
V/C Ratio(X) 0.24 0.17 0.10 0.38 0.32 0.08
Avail Cap(c_a), veh/h 2326 2070 1587 5851 5851 2610
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 11.6 11.5 4.9 3.1 6.1 5.5
Incr Delay (d2), s/veh 0.2 0.1 0.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 0.0 0.1 0.0 0.4 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 11.9 11.7 4.9 3.2 6.1 5.5
LnGrp LOS B B A A A A
Approach Vol, veh/h 89 820 482
Approach Delay, s/veh 11.8 3.3 6.1
Approach LOS B A A

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 22.0 8.0 5.8 16.2
Change Period (Y+Rc), s * 6.2 * 5.4 4.0 * 6.2
Max Green Setting (Gmax), s * 50 * 40 20.0 * 50
Max Q Clear Time (g_c+I1), s 5.5 2.9 2.5 4.6
Green Ext Time (p_c), s 3.3 0.1 0.0 1.8

Intersection Summary
HCM 6th Ctrl Delay 4.8
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 51 13 43 43 19 74 85 1351 60 124 867 70
Future Volume (veh/h) 51 13 43 43 19 74 85 1351 60 124 867 70
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 54 14 45 45 20 78 89 1422 63 131 913 74
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 170 161 136 178 161 136 520 3588 159 363 3456 279
Arrive On Green 0.09 0.09 0.09 0.09 0.09 0.09 0.04 0.76 0.73 0.04 0.76 0.73
Sat Flow, veh/h 1297 1772 1502 1344 1772 1502 1688 4749 210 1688 4562 369
Grp Volume(v), veh/h 54 14 45 45 20 78 89 966 519 131 645 342
Grp Sat Flow(s),veh/h/ln1297 1772 1502 1344 1772 1502 1688 1612 1734 1688 1612 1706
Q Serve(g_s), s 4.4 0.8 3.1 3.5 1.1 5.5 1.4 11.5 11.6 2.1 6.7 6.8
Cycle Q Clear(g_c), s 5.5 0.8 3.1 4.3 1.1 5.5 1.4 11.5 11.6 2.1 6.7 6.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.12 1.00 0.22
Lane Grp Cap(c), veh/h 170 161 136 178 161 136 520 2437 1310 363 2443 1292
V/C Ratio(X) 0.32 0.09 0.33 0.25 0.12 0.57 0.17 0.40 0.40 0.36 0.26 0.26
Avail Cap(c_a), veh/h 407 485 411 423 485 411 657 2437 1310 547 2443 1292
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.74 0.74 0.74 0.92 0.92 0.92
Uniform Delay (d), s/veh 48.5 45.8 46.9 47.8 46.0 48.0 3.2 4.7 4.8 3.9 4.0 4.1
Incr Delay (d2), s/veh 0.4 0.1 0.5 0.5 0.3 2.8 0.1 0.4 0.7 0.6 0.2 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.4 0.4 1.2 1.2 0.5 2.1 0.3 2.6 3.0 0.5 1.5 1.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 48.9 45.9 47.4 48.3 46.2 50.8 3.3 5.1 5.4 4.5 4.3 4.6
LnGrp LOS D D D D D D A A A A A A
Approach Vol, veh/h 113 143 1574 1118
Approach Delay, s/veh 47.9 49.4 5.1 4.4
Approach LOS D D A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s8.9 87.1 14.0 8.7 87.3 14.0
Change Period (Y+Rc), s 4.0 * 6.6 * 6.2 4.0 * 6.6 * 6.2
Max Green Setting (Gmax), s16.9 * 48 * 28 13.6 * 52 * 28
Max Q Clear Time (g_c+I1), s4.1 13.6 7.5 3.4 8.8 7.5
Green Ext Time (p_c), s 0.2 6.7 0.2 0.1 3.9 0.3

Intersection Summary
HCM 6th Ctrl Delay 8.6
HCM 6th LOS A

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 25 111 58 46 72 53 67 721 109 61 406 29
Future Volume (veh/h) 25 111 58 46 72 53 67 721 109 61 406 29
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 27 118 62 49 77 56 71 767 116 65 432 31
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 369 371 315 379 200 145 530 1345 600 400 1331 594
Arrive On Green 0.21 0.21 0.21 0.21 0.21 0.16 0.07 0.40 0.40 0.07 0.40 0.40
Sat Flow, veh/h 1257 1772 1502 1204 954 694 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 27 118 62 49 0 133 71 767 116 65 432 31
Grp Sat Flow(s),veh/h/ln1257 1772 1502 1204 0 1647 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 0.7 2.1 1.3 1.3 0.0 2.6 1.0 6.5 1.9 0.9 3.3 0.5
Cycle Q Clear(g_c), s 3.3 2.1 1.3 3.4 0.0 2.6 1.0 6.5 1.9 0.9 3.3 0.5
Prop In Lane 1.00 1.00 1.00 0.42 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 369 371 315 379 0 345 530 1345 600 400 1331 594
V/C Ratio(X) 0.07 0.32 0.20 0.13 0.00 0.39 0.13 0.57 0.19 0.16 0.32 0.05
Avail Cap(c_a), veh/h 1192 1531 1298 1168 0 1423 1098 4806 2144 975 4806 2144
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 14.0 12.4 12.0 13.8 0.0 12.9 7.3 8.6 7.2 7.8 7.7 6.9
Incr Delay (d2), s/veh 0.0 0.2 0.1 0.1 0.0 0.3 0.0 0.1 0.1 0.1 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 0.6 0.3 0.3 0.0 0.8 0.2 1.3 0.3 0.2 0.7 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.0 12.5 12.1 13.9 0.0 13.2 7.3 8.8 7.3 7.9 7.8 6.9
LnGrp LOS B B B B A B A A A A A A
Approach Vol, veh/h 207 182 954 528
Approach Delay, s/veh 12.6 13.4 8.5 7.7
Approach LOS B B A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s6.4 18.8 11.7 6.6 18.6 11.7
Change Period (Y+Rc), s 4.0 * 6.7 5.9 4.0 * 6.7 5.9
Max Green Setting (Gmax), s15.0 * 50 30.0 15.0 * 50 30.0
Max Q Clear Time (g_c+I1), s2.9 8.5 5.3 3.0 5.3 5.4
Green Ext Time (p_c), s 0.0 3.5 0.5 0.0 1.8 0.5

Intersection Summary
HCM 6th Ctrl Delay 9.2
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
27: Day Creek Blvd & Victoria Park Ln Existing Plus Project PM Peak

Etiwanda Heights TIA 12:00 pm 01/30/2019 Existing Plus Project PM Peak Synchro 10 Report
Fehr & Peers Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 67 106 37 18 58 66 46 1095 43 82 711 57
Future Volume (veh/h) 67 106 37 18 58 66 46 1095 43 82 711 57
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 73 115 40 20 63 72 50 1190 47 89 773 62
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 755 689 240 693 952 806 217 1194 371 185 1268 394
Arrive On Green 0.55 0.55 0.52 0.54 0.54 0.54 0.04 0.25 0.25 0.06 0.26 0.26
Sat Flow, veh/h 1254 1256 437 1232 1772 1502 1688 4837 1502 1688 4837 1502
Grp Volume(v), veh/h 73 0 155 20 63 72 50 1190 47 89 773 62
Grp Sat Flow(s),veh/h/ln1254 0 1693 1232 1772 1502 1688 1612 1502 1688 1612 1502
Q Serve(g_s), s 2.3 0.0 3.7 0.7 1.4 1.9 1.8 19.9 2.0 3.3 11.4 2.6
Cycle Q Clear(g_c), s 3.7 0.0 3.7 4.4 1.4 1.9 1.8 19.9 2.0 3.3 11.4 2.6
Prop In Lane 1.00 0.26 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 755 0 928 693 952 806 217 1194 371 185 1268 394
V/C Ratio(X) 0.10 0.00 0.17 0.03 0.07 0.09 0.23 1.00 0.13 0.48 0.61 0.16
Avail Cap(c_a), veh/h 755 0 928 693 952 806 355 1194 371 297 1268 394
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 0.86 0.86 0.86 0.96 0.96 0.96
Uniform Delay (d), s/veh 9.5 0.0 9.3 10.7 9.0 9.1 23.8 30.5 23.7 24.6 26.2 23.0
Incr Delay (d2), s/veh 0.3 0.0 0.4 0.1 0.1 0.2 0.2 23.2 0.1 0.7 0.8 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 0.0 1.3 0.2 0.5 0.6 0.7 9.5 0.7 1.2 4.0 0.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 9.7 0.0 9.7 10.8 9.1 9.3 24.0 53.7 23.8 25.3 27.1 23.2
LnGrp LOS A A A B A A C D C C C C
Approach Vol, veh/h 228 155 1287 924
Approach Delay, s/veh 9.7 9.4 51.4 26.6
Approach LOS A A D C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s8.6 24.0 48.4 7.4 25.2 48.4
Change Period (Y+Rc), s 4.0 * 6.7 6.3 4.0 * 6.7 * 6.3
Max Green Setting (Gmax), s10.0 * 17 35.7 10.0 * 17 * 38
Max Q Clear Time (g_c+I1), s5.3 21.9 5.7 3.8 13.4 6.4
Green Ext Time (p_c), s 0.0 0.0 1.7 0.0 1.8 0.9

Intersection Summary
HCM 6th Ctrl Delay 36.4
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 345 966 134 113 451 91 215 1144 164 162 606 190
Future Volume (veh/h) 345 966 134 113 451 91 215 1144 164 162 606 190
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 375 1050 146 123 490 99 234 1243 178 176 659 207
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 467 1322 410 178 764 237 291 2202 684 234 2118 657
Arrive On Green 0.14 0.27 0.27 0.05 0.16 0.16 0.09 0.46 0.46 0.07 0.44 0.44
Sat Flow, veh/h 3274 4837 1502 3274 4837 1502 3274 4837 1502 3274 4837 1502
Grp Volume(v), veh/h 375 1050 146 123 490 99 234 1243 178 176 659 207
Grp Sat Flow(s),veh/h/ln1637 1612 1502 1637 1612 1502 1637 1612 1502 1637 1612 1502
Q Serve(g_s), s 12.2 22.2 8.6 4.1 10.4 5.0 7.7 20.7 8.1 5.8 9.8 4.8
Cycle Q Clear(g_c), s 12.2 22.2 8.6 4.1 10.4 5.0 7.7 20.7 8.1 5.8 9.8 4.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 467 1322 410 178 764 237 291 2202 684 234 2118 657
V/C Ratio(X) 0.80 0.79 0.36 0.69 0.64 0.42 0.80 0.56 0.26 0.75 0.31 0.31
Avail Cap(c_a), veh/h 467 1517 471 339 1517 471 339 2202 684 339 2118 657
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.93 0.93 0.93 0.82 0.82 0.82 0.97 0.97 0.97
Uniform Delay (d), s/veh 45.7 37.1 32.2 51.1 43.4 24.4 49.2 22.0 18.5 50.1 20.1 4.7
Incr Delay (d2), s/veh 9.1 2.2 0.2 1.7 0.3 0.4 8.2 0.9 0.8 2.5 0.4 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.3 8.5 3.0 1.6 4.0 2.3 3.4 7.3 2.7 2.4 3.5 3.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 54.8 39.3 32.4 52.7 43.7 24.8 57.3 22.8 19.3 52.7 20.5 5.9
LnGrp LOS D D C D D C E C B D C A
Approach Vol, veh/h 1571 712 1655 1042
Approach Delay, s/veh 42.4 42.6 27.3 23.0
Approach LOS D D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.9 54.1 10.0 34.1 13.8 52.2 22.7 21.4
Change Period (Y+Rc), s 4.0 * 6.6 4.0 7.0 4.0 * 6.6 7.0 * 7
Max Green Setting (Gmax), s11.4 * 34 11.4 31.5 11.4 * 34 11.4 * 32
Max Q Clear Time (g_c+I1), s7.8 22.7 6.1 24.2 9.7 11.8 14.2 12.4
Green Ext Time (p_c), s 0.1 4.5 0.1 2.9 0.1 2.9 0.0 1.9

Intersection Summary
HCM 6th Ctrl Delay 33.4
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
29: Rochester Ave & Base Line Rd Existing Plus Project PM Peak

Etiwanda Heights TIA 12:00 pm 01/30/2019 Existing Plus Project PM Peak Synchro 10 Report
Fehr & Peers Page 27

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 169 920 114 111 497 66 114 734 175 71 376 77
Future Volume (veh/h) 169 920 114 111 497 66 114 734 175 71 376 77
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 180 979 121 118 529 70 121 781 186 76 400 82
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 354 1509 186 198 1443 448 152 1095 488 96 983 439
Arrive On Green 0.11 0.35 0.32 0.06 0.30 0.30 0.09 0.33 0.33 0.06 0.29 0.29
Sat Flow, veh/h 3274 4362 538 3274 4837 1502 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 180 723 377 118 529 70 121 781 186 76 400 82
Grp Sat Flow(s),veh/h/ln1637 1612 1675 1637 1612 1502 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 3.9 14.3 14.5 2.7 6.5 2.6 5.3 15.4 7.2 3.4 7.2 3.1
Cycle Q Clear(g_c), s 3.9 14.3 14.5 2.7 6.5 2.6 5.3 15.4 7.2 3.4 7.2 3.1
Prop In Lane 1.00 0.32 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 354 1115 579 198 1443 448 152 1095 488 96 983 439
V/C Ratio(X) 0.51 0.65 0.65 0.60 0.37 0.16 0.80 0.71 0.38 0.79 0.41 0.19
Avail Cap(c_a), veh/h 1605 2220 1153 649 3330 1034 334 1686 752 334 983 439
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 31.9 20.9 21.2 34.6 20.9 19.5 33.8 22.4 19.7 35.2 21.5 20.1
Incr Delay (d2), s/veh 0.4 0.6 1.2 1.1 0.2 0.2 3.6 0.7 0.4 5.3 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.4 4.7 5.1 1.0 2.2 0.8 2.2 5.5 2.2 1.4 2.6 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.3 21.5 22.4 35.7 21.1 19.7 37.3 23.1 20.0 40.6 21.7 20.2
LnGrp LOS C C C D C B D C C D C C
Approach Vol, veh/h 1280 717 1088 558
Approach Delay, s/veh 23.3 23.3 24.2 24.1
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.3 28.6 8.6 30.2 10.8 26.1 12.2 26.6
Change Period (Y+Rc), s 4.0 * 6.9 4.0 * 6.1 4.0 * 6.9 * 6.1 * 6.1
Max Green Setting (Gmax), s15.0 * 35 15.0 * 50 15.0 * 15 * 35 * 50
Max Q Clear Time (g_c+I1), s5.4 17.4 4.7 16.5 7.3 9.2 5.9 8.5
Green Ext Time (p_c), s 0.0 4.3 0.1 7.6 0.1 1.1 0.3 3.7

Intersection Summary
HCM 6th Ctrl Delay 23.7
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 211 794 179 54 364 78 203 975 95 128 589 84
Future Volume (veh/h) 211 794 179 54 364 78 203 975 95 128 589 84
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 224 845 190 57 387 83 216 1037 101 136 627 89
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 330 1155 496 149 888 377 327 2391 793 249 2275 840
Arrive On Green 0.10 0.24 0.23 0.05 0.18 0.18 0.10 0.49 0.48 0.08 0.47 0.46
Sat Flow, veh/h 3274 4837 1502 3274 4837 1502 3274 4837 1502 3274 4837 1502
Grp Volume(v), veh/h 224 845 190 57 387 83 216 1037 101 136 627 89
Grp Sat Flow(s),veh/h/ln1637 1612 1502 1637 1612 1502 1637 1612 1502 1637 1612 1502
Q Serve(g_s), s 7.3 17.7 10.7 1.9 7.8 4.8 7.0 15.2 3.7 4.4 8.7 3.1
Cycle Q Clear(g_c), s 7.3 17.7 10.7 1.9 7.8 4.8 7.0 15.2 3.7 4.4 8.7 3.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 330 1155 496 149 888 377 327 2391 793 249 2275 840
V/C Ratio(X) 0.68 0.73 0.38 0.38 0.44 0.22 0.66 0.43 0.13 0.55 0.28 0.11
Avail Cap(c_a), veh/h 339 1856 714 339 1856 678 339 2391 793 339 2275 840
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.75 0.75 0.75 1.00 1.00 1.00 0.68 0.68 0.68 0.87 0.87 0.87
Uniform Delay (d), s/veh 47.8 38.6 28.2 51.0 39.8 32.6 47.7 17.9 13.1 49.0 17.7 11.4
Incr Delay (d2), s/veh 3.2 0.3 0.1 0.6 0.1 0.1 2.4 0.4 0.2 0.6 0.3 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.0 6.7 3.6 0.7 3.0 1.7 2.9 5.2 1.2 1.8 3.0 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 50.9 38.9 28.4 51.6 40.0 32.7 50.1 18.3 13.4 49.6 18.0 11.6
LnGrp LOS D D C D D C D B B D B B
Approach Vol, veh/h 1259 527 1354 852
Approach Delay, s/veh 39.4 40.1 23.0 22.4
Approach LOS D D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.0 30.3 15.0 55.7 15.1 24.2 12.4 58.4
Change Period (Y+Rc), s 5.8 6.9 6.0 7.1 5.8 6.9 6.0 7.1
Max Green Setting (Gmax), s9.6 39.3 9.4 25.9 9.6 39.3 9.4 25.9
Max Q Clear Time (g_c+I1), s3.9 19.7 9.0 10.7 9.3 9.8 6.4 17.2
Green Ext Time (p_c), s 0.0 3.6 0.0 2.3 0.0 1.6 0.1 3.1

Intersection Summary
HCM 6th Ctrl Delay 30.3
HCM 6th LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 106 726 112 139 540 66 106 266 181 49 141 71
Future Volume (veh/h) 106 726 112 139 540 66 106 266 181 49 141 71
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 112 764 118 146 568 69 112 280 191 52 148 75
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 137 2357 361 204 1812 808 167 348 356 66 406 196
Arrive On Green 0.08 0.56 0.54 0.06 0.54 0.54 0.05 0.20 0.17 0.04 0.18 0.16
Sat Flow, veh/h 1688 4232 648 3274 3367 1502 3274 1772 1502 1688 2203 1062
Grp Volume(v), veh/h 112 581 301 146 568 69 112 280 191 52 111 112
Grp Sat Flow(s),veh/h/ln1688 1612 1655 1637 1683 1502 1637 1772 1502 1688 1683 1581
Q Serve(g_s), s 7.2 10.7 11.0 4.8 10.3 2.4 3.7 16.6 12.2 3.4 6.4 6.9
Cycle Q Clear(g_c), s 7.2 10.7 11.0 4.8 10.3 2.4 3.7 16.6 12.2 3.4 6.4 6.9
Prop In Lane 1.00 0.39 1.00 1.00 1.00 1.00 1.00 0.67
Lane Grp Cap(c), veh/h 137 1796 922 204 1812 808 167 348 356 66 310 291
V/C Ratio(X) 0.82 0.32 0.33 0.72 0.31 0.09 0.67 0.80 0.54 0.79 0.36 0.38
Avail Cap(c_a), veh/h 175 1796 922 339 1812 808 339 414 412 175 393 369
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 49.7 13.2 13.4 50.6 14.1 12.3 51.3 42.2 36.7 52.4 39.2 40.1
Incr Delay (d2), s/veh 19.1 0.5 0.9 3.5 0.5 0.2 3.5 7.9 0.5 14.4 0.3 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.6 3.6 3.9 2.0 3.6 0.8 1.6 7.8 4.4 1.6 2.6 2.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 68.8 13.6 14.4 54.1 14.6 12.5 54.7 50.1 37.2 66.8 39.4 40.4
LnGrp LOS E B B D B B D D D E D D
Approach Vol, veh/h 994 783 583 275
Approach Delay, s/veh 20.1 21.8 46.8 45.0
Approach LOS C C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.9 65.3 9.6 24.3 12.9 63.2 8.3 25.6
Change Period (Y+Rc), s 4.0 * 6 4.0 6.4 4.0 * 6 4.0 6.4
Max Green Setting (Gmax), s11.4 * 44 11.4 23.3 11.4 * 44 11.4 23.3
Max Q Clear Time (g_c+I1), s6.8 13.0 5.7 8.9 9.2 12.3 5.4 18.6
Green Ext Time (p_c), s 0.1 3.4 0.1 0.6 0.0 2.3 0.0 0.6

Intersection Summary
HCM 6th Ctrl Delay 29.1
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
32: I-15 SB On-Ramp/I-15 SB Off-Ramp & Base Line Rd Existing Plus Project PM Peak

Etiwanda Heights TIA 12:00 pm 01/30/2019 Existing Plus Project PM Peak Synchro 10 Report
Fehr & Peers Page 30

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 794 12 0 537 0 0 0 0 295 0 253
Future Volume (veh/h) 0 794 12 0 537 0 0 0 0 295 0 253
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1772 1772 0 1772 0 1772 0 1772
Adj Flow Rate, veh/h 0 863 13 0 584 0 321 0 275
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 2 2 0 2 0 2 0 2
Cap, veh/h 0 3487 52 0 3435 0 569 0 460
Arrive On Green 0.00 0.71 0.68 0.00 0.71 0.00 0.17 0.00 0.17
Sat Flow, veh/h 0 5069 74 0 5156 0 3274 0 2643
Grp Volume(v), veh/h 0 567 309 0 584 0 321 0 275
Grp Sat Flow(s),veh/h/ln 0 1612 1759 0 1612 0 1637 0 1321
Q Serve(g_s), s 0.0 4.3 4.3 0.0 2.7 0.0 6.2 0.0 6.6
Cycle Q Clear(g_c), s 0.0 4.3 4.3 0.0 2.7 0.0 6.2 0.0 6.6
Prop In Lane 0.00 0.04 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2290 1249 0 3435 0 569 0 460
V/C Ratio(X) 0.00 0.25 0.25 0.00 0.17 0.00 0.56 0.00 0.60
Avail Cap(c_a), veh/h 0 2290 1249 0 3435 0 996 0 804
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 0.00 0.97 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 3.5 3.5 0.0 3.3 0.0 26.1 0.0 26.3
Incr Delay (d2), s/veh 0.0 0.3 0.5 0.0 0.1 0.0 0.3 0.0 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.8 0.9 0.0 0.5 0.0 2.3 0.0 2.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 3.8 4.0 0.0 3.4 0.0 26.4 0.0 26.7
LnGrp LOS A A A A A A C A C
Approach Vol, veh/h 876 584 596
Approach Delay, s/veh 3.9 3.4 26.6
Approach LOS A A C

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 53.0 16.0 53.0
Change Period (Y+Rc), s 6.2 6.0 6.2
Max Green Setting (Gmax), s 38.0 19.0 38.0
Max Q Clear Time (g_c+I1), s 6.3 8.6 4.7
Green Ext Time (p_c), s 3.5 1.0 2.5

Intersection Summary
HCM 6th Ctrl Delay 10.3
HCM 6th LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 79 772 229 90 694 202 90 130 246 79 108 148
Future Volume (veh/h) 79 772 229 90 694 202 90 130 246 79 108 148
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 85 830 246 97 746 217 97 140 265 85 116 159
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 106 3433 718 120 2965 730 323 323 288 212 423 189
Arrive On Green 0.06 0.48 0.48 0.07 0.49 0.49 0.19 0.19 0.17 0.13 0.13 0.13
Sat Flow, veh/h 1688 7176 1502 1688 6095 1502 1688 1683 1502 1688 3367 1502
Grp Volume(v), veh/h 85 830 246 97 746 217 97 140 265 85 116 159
Grp Sat Flow(s),veh/h/ln1688 1435 1502 1688 1524 1502 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 6.0 8.2 12.3 6.8 8.6 10.4 5.9 8.8 20.8 5.6 3.7 12.4
Cycle Q Clear(g_c), s 6.0 8.2 12.3 6.8 8.6 10.4 5.9 8.8 20.8 5.6 3.7 12.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 106 3433 718 120 2965 730 323 323 288 212 423 189
V/C Ratio(X) 0.80 0.24 0.34 0.81 0.25 0.30 0.30 0.43 0.92 0.40 0.27 0.84
Avail Cap(c_a), veh/h 183 3433 718 183 2965 730 323 323 288 394 786 350
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.95 0.95 0.95 0.92 0.92 0.92 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 55.5 18.5 19.5 54.9 18.0 18.5 41.6 42.8 49.0 48.3 47.5 51.3
Incr Delay (d2), s/veh 12.2 0.2 1.2 13.5 0.2 1.0 0.5 0.9 33.0 0.5 0.1 3.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.8 2.6 4.3 3.3 2.9 3.6 2.4 3.7 10.3 2.3 1.5 4.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 67.7 18.6 20.8 68.4 18.2 19.5 42.1 43.7 82.0 48.8 47.6 55.2
LnGrp LOS E B C E B B D D F D D E
Approach Vol, veh/h 1161 1060 502 360
Approach Delay, s/veh 22.7 23.1 63.6 51.2
Approach LOS C C E D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s11.6 62.4 27.0 12.5 61.4 19.1
Change Period (Y+Rc), s 4.0 6.2 * 6.7 4.0 6.2 4.0
Max Green Setting (Gmax), s13.0 37.8 * 20 13.0 37.8 28.0
Max Q Clear Time (g_c+I1), s8.0 12.4 22.8 8.8 14.3 14.4
Green Ext Time (p_c), s 0.1 5.8 0.0 0.1 6.4 0.7

Intersection Summary
HCM 6th Ctrl Delay 32.8
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 409 680 0 0 699 177 294 4 529 0 0 0
Future Volume (veh/h) 409 680 0 0 699 177 294 4 529 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 431 716 0 0 736 0 207 0 669
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 519 2932 0 0 2375 469 0 835
Arrive On Green 0.16 0.61 0.00 0.00 0.39 0.00 0.28 0.00 0.28
Sat Flow, veh/h 3274 4997 0 0 6343 1502 1688 0 3003
Grp Volume(v), veh/h 431 716 0 0 736 0 207 0 669
Grp Sat Flow(s),veh/h/ln1637 1612 0 0 1524 1502 1688 0 1502
Q Serve(g_s), s 8.8 4.7 0.0 0.0 5.8 0.0 7.0 0.0 14.3
Cycle Q Clear(g_c), s 8.8 4.7 0.0 0.0 5.8 0.0 7.0 0.0 14.3
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 519 2932 0 0 2375 469 0 835
V/C Ratio(X) 0.83 0.24 0.00 0.00 0.31 0.44 0.00 0.80
Avail Cap(c_a), veh/h 569 2932 0 0 2375 558 0 992
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.97 0.97 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 28.1 6.3 0.0 0.0 14.6 0.0 20.5 0.0 23.1
Incr Delay (d2), s/veh 8.2 0.2 0.0 0.0 0.3 0.0 0.2 0.0 3.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.7 1.2 0.0 0.0 1.8 0.0 2.6 0.0 5.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 36.4 6.5 0.0 0.0 15.0 0.0 20.7 0.0 26.5
LnGrp LOS D A A A B C A C
Approach Vol, veh/h 1147 736 A 876
Approach Delay, s/veh 17.7 15.0 25.1
Approach LOS B B C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 45.8 14.9 30.9 23.2
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 36.0 12.0 20.0 21.0
Max Q Clear Time (g_c+I1), s 6.7 10.8 7.8 16.3
Green Ext Time (p_c), s 3.1 0.1 2.5 1.1

Intersection Summary
HCM 6th Ctrl Delay 19.3
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 166 121 35 101 101 80 69 1372 59 94 665 120
Future Volume (veh/h) 166 121 35 101 101 80 69 1372 59 94 665 120
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 169 123 36 103 103 82 70 1400 60 96 679 122
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 313 352 100 277 333 149 470 2785 119 291 2434 432
Arrive On Green 0.11 0.14 0.11 0.07 0.10 0.10 0.04 0.59 0.56 0.05 0.59 0.56
Sat Flow, veh/h 1688 2591 733 1688 3367 1502 1688 4756 204 1688 4131 734
Grp Volume(v), veh/h 169 78 81 103 103 82 70 949 511 96 528 273
Grp Sat Flow(s),veh/h/ln1688 1683 1640 1688 1683 1502 1688 1612 1735 1688 1612 1640
Q Serve(g_s), s 8.9 4.2 4.5 5.5 2.8 5.2 1.7 17.3 17.4 2.4 8.0 8.4
Cycle Q Clear(g_c), s 8.9 4.2 4.5 5.5 2.8 5.2 1.7 17.3 17.4 2.4 8.0 8.4
Prop In Lane 1.00 0.45 1.00 1.00 1.00 0.12 1.00 0.45
Lane Grp Cap(c), veh/h 313 229 223 277 333 149 470 1888 1016 291 1900 966
V/C Ratio(X) 0.54 0.34 0.36 0.37 0.31 0.55 0.15 0.50 0.50 0.33 0.28 0.28
Avail Cap(c_a), veh/h 365 387 377 408 808 360 566 1888 1016 381 1900 966
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94 0.94 0.94
Uniform Delay (d), s/veh 35.5 39.2 39.8 38.6 41.9 42.9 8.6 12.2 12.3 10.3 10.1 10.5
Incr Delay (d2), s/veh 1.4 0.3 0.4 0.8 0.2 1.2 0.1 1.0 1.8 0.6 0.3 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.7 1.7 1.8 2.3 1.2 1.9 0.5 5.4 6.1 0.8 2.5 2.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 37.0 39.5 40.1 39.5 42.1 44.1 8.8 13.1 14.1 10.9 10.4 11.1
LnGrp LOS D D D D D D A B B B B B
Approach Vol, veh/h 328 288 1530 897
Approach Delay, s/veh 38.3 41.7 13.2 10.7
Approach LOS D D B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.7 62.5 11.2 17.6 8.3 62.9 14.9 13.9
Change Period (Y+Rc), s 4.0 * 6.6 4.0 6.3 4.0 * 6.6 4.0 6.3
Max Green Setting (Gmax), s10.0 * 33 15.0 20.7 10.0 * 33 14.0 21.7
Max Q Clear Time (g_c+I1), s4.4 19.4 7.5 6.5 3.7 10.4 10.9 7.2
Green Ext Time (p_c), s 0.1 5.1 0.1 0.4 0.1 2.9 0.1 0.4

Intersection Summary
HCM 6th Ctrl Delay 17.9
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 225 816 62 95 380 90 108 735 228 101 419 47
Future Volume (veh/h) 225 816 62 95 380 90 108 735 228 101 419 47
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 245 887 67 103 413 98 117 799 248 110 455 51
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 423 1102 83 242 765 180 369 1059 472 246 1048 467
Arrive On Green 0.13 0.35 0.32 0.06 0.28 0.26 0.07 0.31 0.31 0.07 0.31 0.31
Sat Flow, veh/h 1688 3172 240 1688 2705 636 1688 3367 1502 1688 3367 1502
Grp Volume(v), veh/h 245 471 483 103 256 255 117 799 248 110 455 51
Grp Sat Flow(s),veh/h/ln1688 1683 1729 1688 1683 1657 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 7.7 19.6 19.6 3.4 9.9 10.2 3.7 16.5 10.5 3.5 8.3 1.9
Cycle Q Clear(g_c), s 7.7 19.6 19.6 3.4 9.9 10.2 3.7 16.5 10.5 3.5 8.3 1.9
Prop In Lane 1.00 0.14 1.00 0.38 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 423 585 601 242 476 469 369 1059 472 246 1048 467
V/C Ratio(X) 0.58 0.80 0.80 0.42 0.54 0.54 0.32 0.75 0.53 0.45 0.43 0.11
Avail Cap(c_a), veh/h 533 913 938 571 913 899 578 1835 818 570 1835 818
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 16.9 22.8 23.0 20.6 23.4 23.8 17.8 23.8 21.7 19.6 21.2 19.0
Incr Delay (d2), s/veh 1.3 1.4 1.3 1.2 0.4 0.4 0.5 0.4 0.3 1.3 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.7 7.0 7.3 1.3 3.6 3.7 1.3 5.9 3.4 1.3 3.0 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 18.1 24.2 24.3 21.7 23.8 24.2 18.3 24.2 22.1 20.8 21.3 19.0
LnGrp LOS B C C C C C B C C C C B
Approach Vol, veh/h 1199 614 1164 616
Approach Delay, s/veh 23.0 23.6 23.2 21.0
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.0 30.8 9.4 28.0 14.0 25.8 9.2 28.3
Change Period (Y+Rc), s 4.0 * 5.9 4.0 * 6.1 4.0 * 5.9 4.0 * 6.1
Max Green Setting (Gmax), s20.0 * 40 15.0 * 40 15.0 * 40 20.0 * 40
Max Q Clear Time (g_c+I1), s5.4 21.6 5.7 10.3 9.7 12.2 5.5 18.5
Green Ext Time (p_c), s 0.2 3.3 0.2 1.9 0.3 1.7 0.2 3.7

Intersection Summary
HCM 6th Ctrl Delay 22.8
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 221 594 234 55 246 102 212 920 64 122 649 115
Future Volume (veh/h) 221 594 234 55 246 102 212 920 64 122 649 115
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 240 646 254 60 267 111 230 1000 70 133 705 125
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 441 807 317 211 608 246 270 1457 470 166 1159 500
Arrive On Green 0.13 0.34 0.31 0.05 0.26 0.23 0.16 0.30 0.27 0.10 0.24 0.20
Sat Flow, veh/h 1688 2360 928 1688 2338 947 1688 4837 1502 1688 4837 1502
Grp Volume(v), veh/h 240 461 439 60 190 188 230 1000 70 133 705 125
Grp Sat Flow(s),veh/h/ln1688 1683 1605 1688 1683 1601 1688 1612 1502 1688 1612 1502
Q Serve(g_s), s 7.8 18.8 19.0 2.0 7.1 7.6 10.0 13.8 2.5 5.8 9.8 4.6
Cycle Q Clear(g_c), s 7.8 18.8 19.0 2.0 7.1 7.6 10.0 13.8 2.5 5.8 9.8 4.6
Prop In Lane 1.00 0.58 1.00 0.59 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 441 575 549 211 438 417 270 1457 470 166 1159 500
V/C Ratio(X) 0.54 0.80 0.80 0.28 0.43 0.45 0.85 0.69 0.15 0.80 0.61 0.25
Avail Cap(c_a), veh/h 490 722 688 399 722 687 445 2406 764 445 2406 887
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.6 22.6 23.3 21.9 23.4 24.2 30.9 23.3 18.8 33.4 25.7 18.4
Incr Delay (d2), s/veh 0.4 4.0 4.2 0.3 0.3 0.3 4.0 0.2 0.1 3.3 0.2 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.7 7.2 7.1 0.7 2.6 2.7 4.1 4.7 0.8 2.3 3.4 1.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 18.0 26.6 27.5 22.1 23.6 24.5 34.9 23.5 18.8 36.8 25.8 18.5
LnGrp LOS B C C C C C C C B D C B
Approach Vol, veh/h 1140 438 1300 963
Approach Delay, s/veh 25.2 23.8 25.3 26.4
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.5 26.8 7.6 29.9 16.1 22.2 13.8 23.7
Change Period (Y+Rc), s 4.0 * 6.7 4.0 6.5 4.0 * 6.7 4.0 6.5
Max Green Setting (Gmax), s20.0 * 35 12.0 30.0 20.0 * 35 12.0 30.0
Max Q Clear Time (g_c+I1), s7.8 15.8 4.0 21.0 12.0 11.8 9.8 9.6
Green Ext Time (p_c), s 0.1 4.3 0.0 2.5 0.2 3.0 0.1 1.2

Intersection Summary
HCM 6th Ctrl Delay 25.4
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 261 727 57 97 330 118 135 1326 347 80 565 142
Future Volume (veh/h) 261 727 57 97 330 118 135 1326 347 80 565 142
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 272 757 59 101 344 123 141 1381 361 83 589 148
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 352 834 65 179 717 320 167 2255 700 104 1660 409
Arrive On Green 0.11 0.26 0.24 0.06 0.21 0.21 0.10 0.47 0.47 0.06 0.43 0.41
Sat Flow, veh/h 1688 3164 247 1688 3367 1502 1688 4837 1502 1688 3872 954
Grp Volume(v), veh/h 272 403 413 101 344 123 141 1381 361 83 489 248
Grp Sat Flow(s),veh/h/ln1688 1683 1728 1688 1683 1502 1688 1612 1502 1688 1612 1600
Q Serve(g_s), s 12.5 25.5 25.5 5.2 9.9 7.7 9.0 23.5 18.6 5.3 11.2 11.8
Cycle Q Clear(g_c), s 12.5 25.5 25.5 5.2 9.9 7.7 9.0 23.5 18.6 5.3 11.2 11.8
Prop In Lane 1.00 0.14 1.00 1.00 1.00 1.00 1.00 0.60
Lane Grp Cap(c), veh/h 352 444 455 179 717 320 167 2255 700 104 1382 686
V/C Ratio(X) 0.77 0.91 0.91 0.56 0.48 0.38 0.84 0.61 0.52 0.80 0.35 0.36
Avail Cap(c_a), veh/h 352 444 455 298 955 426 192 2255 700 175 1382 686
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.61 0.61 0.61 1.00 1.00 1.00
Uniform Delay (d), s/veh 32.4 39.2 39.4 34.4 37.9 37.1 48.7 21.9 20.6 50.9 21.2 21.8
Incr Delay (d2), s/veh 9.2 21.6 21.3 1.0 0.2 0.3 14.9 0.8 1.7 5.2 0.7 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.4 12.7 13.0 2.1 3.9 2.7 4.3 8.2 6.3 2.3 4.1 4.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 41.6 60.8 60.7 35.5 38.1 37.4 63.6 22.7 22.3 56.1 21.9 23.3
LnGrp LOS D E E D D D E C C E C C
Approach Vol, veh/h 1088 568 1883 820
Approach Delay, s/veh 56.0 37.5 25.7 25.8
Approach LOS E D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.9 33.0 14.9 51.2 16.5 27.4 10.8 55.3
Change Period (Y+Rc), s 4.0 6.3 4.0 * 6.5 4.0 6.3 4.0 * 6.5
Max Green Setting (Gmax), s14.7 26.7 12.5 * 34 12.5 28.9 11.4 * 36
Max Q Clear Time (g_c+I1), s7.2 27.5 11.0 13.8 14.5 11.9 7.3 25.5
Green Ext Time (p_c), s 0.1 0.0 0.0 2.6 0.0 1.4 0.0 5.1

Intersection Summary
HCM 6th Ctrl Delay 34.8
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 352 1589 163 165 832 137 344 1306 404 149 394 190
Future Volume (veh/h) 352 1589 163 165 832 137 344 1306 404 149 394 190
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 359 1621 166 168 849 140 351 1333 412 152 402 194
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 407 2368 735 211 2079 645 390 1778 438 195 1122 348
Arrive On Green 0.12 0.49 0.49 0.06 0.43 0.43 0.12 0.29 0.29 0.06 0.23 0.23
Sat Flow, veh/h 3274 4837 1502 3274 4837 1502 3274 6095 1502 3274 4837 1502
Grp Volume(v), veh/h 359 1621 166 168 849 140 351 1333 412 152 402 194
Grp Sat Flow(s),veh/h/ln1637 1612 1502 1637 1612 1502 1637 1524 1502 1637 1612 1502
Q Serve(g_s), s 18.2 43.5 10.7 8.6 20.5 9.9 17.9 33.5 45.3 7.7 11.8 19.3
Cycle Q Clear(g_c), s 18.2 43.5 10.7 8.6 20.5 9.9 17.9 33.5 45.3 7.7 11.8 19.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 407 2368 735 211 2079 645 390 1778 438 195 1122 348
V/C Ratio(X) 0.88 0.68 0.23 0.80 0.41 0.22 0.90 0.75 0.94 0.78 0.36 0.56
Avail Cap(c_a), veh/h 552 2368 735 426 2079 645 426 1778 438 426 1411 438
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.86 0.86 0.86 1.00 1.00 1.00 0.91 0.91 0.91
Uniform Delay (d), s/veh 72.8 33.1 24.8 77.9 33.3 30.3 73.4 54.3 58.4 78.4 54.4 57.2
Incr Delay (d2), s/veh 12.1 1.6 0.7 5.8 0.5 0.7 20.5 1.6 28.2 6.1 0.1 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.2 16.7 3.9 3.7 8.0 3.7 8.5 12.8 20.2 3.4 4.7 7.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 84.9 34.7 25.5 83.7 33.8 31.0 93.9 55.9 86.6 84.5 54.4 57.7
LnGrp LOS F C C F C C F E F F D E
Approach Vol, veh/h 2146 1157 2096 748
Approach Delay, s/veh 42.4 40.7 68.3 61.4
Approach LOS D D E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.9 86.7 24.1 43.2 25.0 76.6 14.1 53.3
Change Period (Y+Rc), s 4.0 7.1 4.0 * 7.2 4.0 7.1 4.0 * 7.2
Max Green Setting (Gmax), s22.0 56.6 22.0 * 46 28.5 50.1 22.0 * 46
Max Q Clear Time (g_c+I1), s10.6 45.5 19.9 21.3 20.2 22.5 9.7 47.3
Green Ext Time (p_c), s 0.4 5.7 0.3 1.8 0.8 3.8 0.3 0.0

Intersection Summary
HCM 6th Ctrl Delay 53.2
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
40: Rochester Ave & E Foothill Blvd Existing Plus Project PM Peak

Etiwanda Heights TIA 12:00 pm 01/30/2019 Existing Plus Project PM Peak Synchro 10 Report
Fehr & Peers Page 38

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 225 1699 72 176 824 247 124 640 306 282 301 77
Future Volume (veh/h) 225 1699 72 176 824 247 124 640 306 282 301 77
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 225 1699 72 176 824 247 124 640 306 282 301 77
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 284 2191 680 171 2025 629 132 851 498 337 934 417
Arrive On Green 0.09 0.45 0.45 0.05 0.42 0.42 0.08 0.25 0.25 0.10 0.28 0.28
Sat Flow, veh/h 3274 4837 1502 3274 4837 1502 1688 3367 1502 3274 3367 1502
Grp Volume(v), veh/h 225 1699 72 176 824 247 124 640 306 282 301 77
Grp Sat Flow(s),veh/h/ln1637 1612 1502 1637 1612 1502 1688 1683 1502 1637 1683 1502
Q Serve(g_s), s 7.8 34.1 3.2 6.0 13.7 13.2 8.4 20.2 19.7 9.7 8.2 4.5
Cycle Q Clear(g_c), s 7.8 34.1 3.2 6.0 13.7 13.2 8.4 20.2 19.7 9.7 8.2 4.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 284 2191 680 171 2025 629 132 851 498 337 934 417
V/C Ratio(X) 0.79 0.78 0.11 1.03 0.41 0.39 0.94 0.75 0.61 0.84 0.32 0.18
Avail Cap(c_a), veh/h 370 2191 680 171 2025 629 132 1057 590 370 1174 524
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.64 0.64 0.64 1.00 1.00 1.00 1.00 1.00 1.00 0.90 0.90 0.90
Uniform Delay (d), s/veh 51.5 26.5 18.1 54.5 23.4 23.3 52.7 39.7 32.2 50.6 33.0 31.6
Incr Delay (d2), s/veh 5.7 1.8 0.2 77.1 0.6 1.8 59.7 2.4 1.4 13.0 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.3 12.3 1.1 4.2 5.0 4.8 5.6 8.3 7.0 4.5 3.2 1.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 57.2 28.3 18.3 131.6 24.0 25.1 112.4 42.1 33.6 63.7 33.0 31.7
LnGrp LOS E C B F C C F D C E C C
Approach Vol, veh/h 1996 1247 1070 660
Approach Delay, s/veh 31.2 39.4 47.8 46.0
Approach LOS C D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.0 56.1 13.0 35.9 14.0 52.1 15.9 33.1
Change Period (Y+Rc), s 4.0 * 6.5 4.0 7.1 4.0 * 6.5 4.0 7.1
Max Green Setting (Gmax), s6.0 * 41 9.0 37.0 13.0 * 34 13.0 33.0
Max Q Clear Time (g_c+I1), s8.0 36.1 10.4 10.2 9.8 15.7 11.7 22.2
Green Ext Time (p_c), s 0.0 3.5 0.0 1.2 0.2 3.6 0.1 3.8

Intersection Summary
HCM 6th Ctrl Delay 38.8
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
41: Day Creek Blvd & E Foothill Blvd Existing Plus Project PM Peak

Etiwanda Heights TIA 12:00 pm 01/30/2019 Existing Plus Project PM Peak Synchro 10 Report
Fehr & Peers Page 39

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 439 1764 39 298 944 611 63 308 416 809 132 251
Future Volume (veh/h) 439 1764 39 298 944 611 63 308 416 809 132 251
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595
Adj Flow Rate, veh/h 453 1819 40 307 973 0 65 318 429 834 136 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 449 1812 40 362 1289 589 871 270 907 317
Arrive On Green 0.15 0.33 0.33 0.12 0.30 0.00 0.20 0.20 0.20 0.20 0.20 0.00
Sat Flow, veh/h 2946 5565 122 2946 4354 1351 2946 4354 1351 4556 1595 1351
Grp Volume(v), veh/h 453 1345 514 307 973 0 65 318 429 834 136 0
Grp Sat Flow(s),veh/h/ln1473 1371 1573 1473 1451 1351 1473 1451 1351 1519 1595 1351
Q Serve(g_s), s 16.0 34.2 34.2 10.7 21.3 0.0 1.9 6.6 21.0 18.8 7.8 0.0
Cycle Q Clear(g_c), s 16.0 34.2 34.2 10.7 21.3 0.0 1.9 6.6 21.0 18.8 7.8 0.0
Prop In Lane 1.00 0.08 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 449 1340 512 362 1289 589 871 270 907 317
V/C Ratio(X) 1.01 1.00 1.00 0.85 0.75 0.11 0.37 1.59 0.92 0.43
Avail Cap(c_a), veh/h 449 1340 512 449 1289 589 871 270 911 319
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.82 0.82 0.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 44.5 35.4 35.4 45.1 33.5 0.0 34.4 36.2 42.0 41.2 36.8 0.0
Incr Delay (d2), s/veh 44.7 25.5 40.7 8.4 3.4 0.0 0.0 0.1 281.1 13.8 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.3 13.7 17.9 4.2 7.4 0.0 0.7 2.3 27.8 7.9 3.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 89.2 60.9 76.1 53.5 36.9 0.0 34.4 36.3 323.1 55.1 37.2 0.0
LnGrp LOS F F F D D C D F E D
Approach Vol, veh/h 2312 1280 A 812 970 A
Approach Delay, s/veh 69.8 40.9 187.7 52.6
Approach LOS E D F D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s16.9 38.2 24.9 20.0 35.1 25.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s16.0 31.0 21.0 16.0 31.0 21.0
Max Q Clear Time (g_c+I1), s12.7 36.2 20.8 18.0 23.3 23.0
Green Ext Time (p_c), s 0.2 0.0 0.1 0.0 2.6 0.0

Intersection Summary
HCM 6th Ctrl Delay 77.6
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
42: I-15 SB On-Ramp/I-15 SB Off-Ramp & E Foothill Blvd Existing Plus Project PM Peak

Etiwanda Heights TIA 12:00 pm 01/30/2019 Existing Plus Project PM Peak Synchro 10 Report
Fehr & Peers Page 40

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 2034 170 0 1648 0 0 0 0 161 0 528
Future Volume (veh/h) 0 2034 170 0 1648 0 0 0 0 161 0 528
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1772 1772 0 1772 0 1772 1772 1772
Adj Flow Rate, veh/h 0 2097 175 0 1699 0 111 0 603
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 2 0 2 0 2 2 2
Cap, veh/h 0 3121 258 0 3317 0 407 0 724
Arrive On Green 0.00 0.69 0.66 0.00 0.69 0.00 0.24 0.00 0.24
Sat Flow, veh/h 0 4712 377 0 5156 0 1688 0 3003
Grp Volume(v), veh/h 0 1480 792 0 1699 0 111 0 603
Grp Sat Flow(s),veh/h/ln 0 1612 1704 0 1612 0 1688 0 1502
Q Serve(g_s), s 0.0 29.1 30.0 0.0 18.5 0.0 5.8 0.0 20.8
Cycle Q Clear(g_c), s 0.0 29.1 30.0 0.0 18.5 0.0 5.8 0.0 20.8
Prop In Lane 0.00 0.22 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2211 1168 0 3317 0 407 0 724
V/C Ratio(X) 0.00 0.67 0.68 0.00 0.51 0.00 0.27 0.00 0.83
Avail Cap(c_a), veh/h 0 2211 1168 0 3317 0 477 0 849
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.09 0.09 0.00 0.77 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 10.0 10.3 0.0 8.3 0.0 33.6 0.0 39.3
Incr Delay (d2), s/veh 0.0 0.1 0.3 0.0 0.4 0.0 0.4 0.0 6.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 7.9 8.8 0.0 5.2 0.0 2.4 0.0 8.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 10.1 10.6 0.0 8.7 0.0 34.0 0.0 45.6
LnGrp LOS A B B A A A C A D
Approach Vol, veh/h 2272 1699 714
Approach Delay, s/veh 10.3 8.7 43.8
Approach LOS B A D

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 78.7 30.3 78.7
Change Period (Y+Rc), s 6.5 5.8 6.5
Max Green Setting (Gmax), s 68.0 29.0 68.0
Max Q Clear Time (g_c+I1), s 32.0 22.8 20.5
Green Ext Time (p_c), s 18.1 1.7 13.1

Intersection Summary
HCM 6th Ctrl Delay 14.8
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
43: I-15 NB Off-Ramp/I-15 NB On-Ramp & E Foothill Blvd Existing Plus Project PM Peak

Etiwanda Heights TIA 12:00 pm 01/30/2019 Existing Plus Project PM Peak Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 1112 0 0 1180 0 950 0 584 0 0 0
Future Volume (veh/h) 0 1112 0 0 1180 0 950 0 584 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1772 0 0 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 0 1146 0 0 1216 0 1166 0 401
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 0 0 2 2 2 2 2
Cap, veh/h 0 2534 0 0 2534 1359 0 605
Arrive On Green 0.00 0.52 0.00 0.00 0.52 0.00 0.40 0.00 0.40
Sat Flow, veh/h 0 5156 0 0 4997 1502 3375 0 1502
Grp Volume(v), veh/h 0 1146 0 0 1216 0 1166 0 401
Grp Sat Flow(s),veh/h/ln 0 1612 0 0 1612 1502 1688 0 1502
Q Serve(g_s), s 0.0 16.1 0.0 0.0 17.4 0.0 34.4 0.0 23.7
Cycle Q Clear(g_c), s 0.0 16.1 0.0 0.0 17.4 0.0 34.4 0.0 23.7
Prop In Lane 0.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2534 0 0 2534 1359 0 605
V/C Ratio(X) 0.00 0.45 0.00 0.00 0.48 0.86 0.00 0.66
Avail Cap(c_a), veh/h 0 2534 0 0 2534 1604 0 714
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.68 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 16.2 0.0 0.0 16.5 0.0 29.7 0.0 26.5
Incr Delay (d2), s/veh 0.0 0.4 0.0 0.0 0.1 0.0 4.3 0.0 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 5.4 0.0 0.0 5.8 0.0 14.4 0.0 8.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 16.6 0.0 0.0 16.6 0.0 34.0 0.0 28.3
LnGrp LOS A B A A B C A C
Approach Vol, veh/h 1146 1216 A 1567
Approach Delay, s/veh 16.6 16.6 32.5
Approach LOS B B C

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 61.1 61.1 47.9
Change Period (Y+Rc), s 6.5 6.5 5.8
Max Green Setting (Gmax), s 47.0 47.0 50.0
Max Q Clear Time (g_c+I1), s 18.1 19.4 36.4
Green Ext Time (p_c), s 6.7 7.1 5.7

Intersection Summary
HCM 6th Ctrl Delay 23.0
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.



LANE LEVEL OF SERVICE
Lane Level of Service

Site: 6 [INT 6- EX_PP_AM - Final ]
Etiwanda Heights TIA
Roundabout

All Movement Classes

South North West Intersection
LOS B C A B

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
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MOVEMENT SUMMARY
Site: 6 [INT 6- EX_PP_AM - Final ]

Etiwanda Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Milliken Ave
3 L2 709 2.0 0.676 13.6 LOS B 9.1 232.1 0.79 0.61 28.5
8 T1 190 3.0 0.301 9.6 LOS A 1.9 48.4 0.59 0.46 30.5
Approach 900 2.2 0.676 12.8 LOS B 9.1 232.1 0.74 0.58 28.9

North: Wilson Ave
4 T1 555 3.0 0.849 32.8 LOS C 16.9 433.5 1.00 1.48 24.8
14 R2 264 3.0 0.404 11.2 LOS B 3.1 79.8 0.90 0.84 31.3
Approach 820 3.0 0.849 25.8 LOS C 16.9 433.5 0.97 1.28 26.6

West: Wilson Ave
5 L2 204 3.0 0.223 6.2 LOS A 1.7 43.9 0.78 0.62 31.4
12 R2 423 3.0 0.271 0.0 LOS A 0.0 0.0 0.00 0.00 37.4
Approach 628 3.0 0.271 2.0 LOS A 1.7 43.9 0.25 0.20 35.1

All Vehicles 2347 2.7 0.849 14.5 LOS B 16.9 433.5 0.69 0.72 29.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 6 [INT 6- EX_PP_PM - Final ]
Etiwand Heights TIA
Roundabout

All Movement Classes

South North West Intersection
LOS A B A A

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
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MOVEMENT SUMMARY
Site: 6 [INT 6- EX_PP_PM - Final ]

Etiwand Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Milliken Ave
3 L2 539 2.0 0.484 8.6 LOS A 4.2 107.4 0.79 0.63 31.3
8 T1 438 3.0 0.492 10.4 LOS B 4.2 108.7 0.81 0.70 33.1
Approach 977 2.4 0.492 9.4 LOS A 4.2 108.7 0.80 0.66 32.1

North: Wilson Ave
4 T1 548 3.0 0.664 15.9 LOS B 9.1 233.3 0.95 1.07 30.6
14 R2 147 3.0 0.178 6.2 LOS A 1.2 30.7 0.72 0.58 33.8
Approach 695 3.0 0.664 13.8 LOS B 9.1 233.3 0.90 0.96 31.2

West: Wilson Ave
5 L2 429 3.0 0.447 9.0 LOS A 3.9 99.5 0.86 0.72 31.1
12 R2 557 2.0 0.353 0.0 LOS A 0.0 0.0 0.00 0.00 37.5
Approach 986 2.4 0.447 3.9 LOS A 3.9 99.5 0.38 0.32 34.3

All Vehicles 2658 2.6 0.664 8.5 LOS A 9.1 233.3 0.67 0.61 32.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 18 [INT 18-EX_PP_AM  - Final]
Etiwanda Heights TIA
Roundabout

All Movement Classes

South East North West Intersection
LOS A B B B B

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 6).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
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MOVEMENT SUMMARY
Site: 18 [INT 18-EX_PP_AM  - Final]

Etiwanda Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Rochester Ave
3 L2 308 3.0 0.443 9.6 LOS A 2.6 65.7 0.64 0.68 31.0
8 T1 78 3.0 0.443 9.6 LOS A 2.6 65.7 0.64 0.68 31.0
18 R2 228 3.0 0.146 0.0 LOS A 0.0 0.0 0.00 0.00 37.2
Approach 614 3.0 0.443 6.0 LOS A 2.6 65.7 0.40 0.43 33.0

East: Banyan St
1 L2 153 3.0 0.560 11.8 LOS B 4.6 117.5 0.70 0.82 31.2
6 T1 553 3.0 0.560 10.0 LOS A 4.6 117.5 0.64 0.70 32.2
16 R2 37 3.0 0.270 6.8 LOS A 1.2 29.5 0.54 0.50 33.2
Approach 743 3.0 0.560 10.2 LOS B 4.6 117.5 0.65 0.72 32.1

North: Rochester Ave
7 L2 62 3.0 0.444 13.5 LOS B 2.1 53.8 0.72 0.81 30.6
4 T1 190 3.0 0.444 13.5 LOS B 2.1 53.8 0.72 0.81 30.6
14 R2 174 3.0 0.347 12.7 LOS B 1.4 36.2 0.71 0.76 30.4
Approach 426 3.0 0.444 13.2 LOS B 2.1 53.8 0.71 0.79 30.5

West: Banyan St
5 L2 74 3.0 0.599 13.0 LOS B 5.8 148.5 0.74 0.88 31.0
2 T1 354 3.0 0.599 13.0 LOS B 5.8 148.5 0.74 0.88 31.0
12 R2 96 3.0 0.599 13.0 LOS B 5.8 148.5 0.74 0.88 30.2
Approach 524 3.0 0.599 13.0 LOS B 5.8 148.5 0.74 0.88 30.8

All Vehicles 2308 3.0 0.599 10.3 LOS B 5.8 148.5 0.62 0.69 31.7

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 18 [INT 18-EX_PP_PM - Final]
Etiwanda Heights TIA
Roundabout

All Movement Classes

South East North West Intersection
LOS A A A C B

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 6).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
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MOVEMENT SUMMARY
Site: 18 [INT 18-EX_PP_PM - Final]

Etiwanda Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Rochester Ave
3 L2 87 3.0 0.429 11.2 LOS B 2.2 57.6 0.70 0.77 31.5
8 T1 209 3.0 0.429 11.2 LOS B 2.2 57.6 0.70 0.77 31.4
18 R2 287 3.0 0.184 0.0 LOS A 0.0 0.0 0.00 0.00 37.2
Approach 583 3.0 0.429 5.7 LOS A 2.2 57.6 0.35 0.39 34.0

East: Banyan St
1 L2 86 3.0 0.349 8.1 LOS A 1.6 40.1 0.59 0.57 32.9
6 T1 249 3.0 0.349 7.8 LOS A 1.6 40.1 0.58 0.55 33.1
16 R2 114 3.0 0.168 5.8 LOS A 0.7 16.9 0.52 0.46 33.6
Approach 449 3.0 0.349 7.3 LOS A 1.6 40.1 0.57 0.53 33.2

North: Rochester Ave
7 L2 98 3.0 0.262 6.4 LOS A 1.1 27.5 0.50 0.44 33.4
4 T1 152 3.0 0.262 6.4 LOS A 1.1 27.5 0.50 0.44 33.4
14 R2 139 3.0 0.158 5.7 LOS A 0.6 15.5 0.48 0.41 33.6
Approach 389 3.0 0.262 6.2 LOS A 1.1 27.5 0.49 0.43 33.5

West: Banyan St
5 L2 197 3.0 0.777 19.6 LOS C 14.8 378.0 0.90 1.21 28.2
2 T1 446 3.0 0.777 19.6 LOS C 14.8 378.0 0.90 1.21 28.2
12 R2 89 3.0 0.777 19.6 LOS C 14.8 378.0 0.90 1.21 27.5
Approach 732 3.0 0.777 19.6 LOS C 14.8 378.0 0.90 1.21 28.1

All Vehicles 2152 3.0 0.777 10.9 LOS B 14.8 378.0 0.61 0.71 31.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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APPENDIX E: LEVEL OF SERVICE CALCULATION SHEETS 
CUMULATIVE YEAR (2040) CONDITIONS



HCM 6th AWSC Etiwanda Heights TIA
1: Amethyst Ave & Wilson Ave Cumulative Year No Project AM Peak 

Etiwanda Heights TIA 12:00 am 06/01/2017 Cumulative Year No Project AM Peak Synchro 10 Report
Fehr & Peers Page 1

Intersection
Intersection Delay, s/veh 9.3
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 200 20 20 240 10 20 20 40 30 20 30
Future Vol, veh/h 10 200 20 20 240 10 20 20 40 30 20 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 211 21 21 253 11 21 21 42 32 21 32
Number of Lanes 1 2 0 1 2 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 3 3 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 3 3
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 3 3
HCM Control Delay 9.2 9.3 9.2 9.4
HCM LOS A A A A
        

Lane NBLn1 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1
Vol Left, % 25% 100% 0% 0% 100% 0% 0% 38%
Vol Thru, % 25% 0% 100% 77% 0% 100% 89% 25%
Vol Right, % 50% 0% 0% 23% 0% 0% 11% 38%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 80 10 133 87 20 160 90 80
LT Vol 20 10 0 0 20 0 0 30
Through Vol 20 0 133 67 0 160 80 20
RT Vol 40 0 0 20 0 0 10 30
Lane Flow Rate 84 11 140 91 21 168 95 84
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.131 0.017 0.207 0.13 0.034 0.246 0.136 0.135
Departure Headway (Hd) 5.606 5.803 5.299 5.136 5.758 5.255 5.176 5.753
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 635 614 674 694 619 680 689 619
Service Time 3.384 3.566 3.062 2.899 3.52 3.015 2.937 3.53
HCM Lane V/C Ratio 0.132 0.018 0.208 0.131 0.034 0.247 0.138 0.136
HCM Control Delay 9.2 8.7 9.5 8.7 8.7 9.7 8.8 9.4
HCM Lane LOS A A A A A A A A
HCM 95th-tile Q 0.4 0.1 0.8 0.4 0.1 1 0.5 0.5



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
2: Archibald Ave & Wilson Ave Cumulative Year No Project AM Peak 

Etiwanda Heights TIA 12:00 am 06/01/2017 Cumulative Year No Project AM Peak Synchro 10 Report
Fehr & Peers Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 200 70 100 200 30 60 80 90 60 140 30
Future Volume (veh/h) 20 200 70 100 200 30 60 80 90 60 140 30
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 21 211 74 105 211 32 63 84 95 63 147 32
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 644 786 268 620 936 140 610 443 395 602 727 154
Arrive On Green 0.30 0.30 0.30 0.30 0.30 0.30 0.25 0.25 0.25 0.25 0.25 0.25
Sat Flow, veh/h 1137 2602 886 1094 3100 463 1205 1777 1585 1205 2916 619
Grp Volume(v), veh/h 21 142 143 105 120 123 63 84 95 63 88 91
Grp Sat Flow(s),veh/h/ln1137 1777 1711 1094 1777 1787 1205 1777 1585 1205 1777 1759
Q Serve(g_s), s 0.3 1.2 1.3 1.6 1.0 1.0 0.9 0.7 1.0 0.9 0.8 0.8
Cycle Q Clear(g_c), s 1.3 1.2 1.3 2.9 1.0 1.0 1.7 0.7 1.0 1.8 0.8 0.8
Prop In Lane 1.00 0.52 1.00 0.26 1.00 1.00 1.00 0.35
Lane Grp Cap(c), veh/h 644 537 517 620 537 540 610 443 395 602 443 438
V/C Ratio(X) 0.03 0.26 0.28 0.17 0.22 0.23 0.10 0.19 0.24 0.10 0.20 0.21
Avail Cap(c_a), veh/h 1320 1594 1535 1271 1594 1604 1391 1594 1422 1383 1594 1578
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 5.7 5.3 5.3 6.4 5.2 5.2 6.6 5.9 6.0 6.7 5.9 6.0
Incr Delay (d2), s/veh 0.0 0.3 0.3 0.1 0.2 0.2 0.1 0.2 0.3 0.1 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 5.8 5.6 5.6 6.6 5.4 5.5 6.7 6.1 6.3 6.8 6.2 6.2
LnGrp LOS A A A A A A A A A A A A
Approach Vol, veh/h 306 348 242 242
Approach Delay, s/veh 5.6 5.8 6.4 6.3
Approach LOS A A A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 9.5 10.6 9.5 10.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 3.7 3.3 3.8 4.9
Green Ext Time (p_c), s 0.9 1.3 0.8 1.3

Intersection Summary
HCM 6th Ctrl Delay 6.0
HCM 6th LOS A



HCM 6th AWSC Etiwanda Heights TIA
3: Hermosa Ave & Wilson Ave Cumulative Year No Project AM Peak 

Etiwanda Heights TIA 12:00 am 06/01/2017 Cumulative Year No Project AM Peak Synchro 10 Report
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Intersection
Intersection Delay, s/veh17.5
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 330 60 150 270 30 20 40 90 30 100 30
Future Vol, veh/h 10 330 60 150 270 30 20 40 90 30 100 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 347 63 158 284 32 21 42 95 32 105 32
Number of Lanes 1 1 0 1 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 23.6 15.3 12.3 13
HCM LOS C C B B
        

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 13% 100% 0% 100% 0% 19%
Vol Thru, % 27% 0% 85% 0% 90% 62%
Vol Right, % 60% 0% 15% 0% 10% 19%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 150 10 390 150 300 160
LT Vol 20 10 0 150 0 30
Through Vol 40 0 330 0 270 100
RT Vol 90 0 60 0 30 30
Lane Flow Rate 158 11 411 158 316 168
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.288 0.02 0.724 0.303 0.555 0.317
Departure Headway (Hd) 6.566 6.967 6.347 6.904 6.323 6.776
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 546 516 571 523 572 531
Service Time 4.621 4.681 4.061 4.618 4.037 4.829
HCM Lane V/C Ratio 0.289 0.021 0.72 0.302 0.552 0.316
HCM Control Delay 12.3 9.8 24 12.6 16.7 13
HCM Lane LOS B A C B C B
HCM 95th-tile Q 1.2 0.1 6 1.3 3.4 1.4



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
4: Haven Ave & Wilson Ave Cumulative Year No Project AM Peak 

Etiwanda Heights TIA 12:00 am 06/01/2017 Cumulative Year No Project AM Peak Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 290 210 210 260 60 60 130 290 40 180 40
Future Volume (veh/h) 20 290 210 210 260 60 60 130 290 40 180 40
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 21 305 221 221 274 63 63 137 305 42 189 42
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 372 486 412 391 1280 571 85 1021 456 61 973 434
Arrive On Green 0.02 0.26 0.26 0.12 0.36 0.36 0.05 0.29 0.29 0.03 0.27 0.27
Sat Flow, veh/h 1781 1870 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 21 305 221 221 274 63 63 137 305 42 189 42
Grp Sat Flow(s),veh/h/ln1781 1870 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 0.5 7.6 6.3 4.8 2.8 1.4 1.8 1.5 9.0 1.2 2.2 1.0
Cycle Q Clear(g_c), s 0.5 7.6 6.3 4.8 2.8 1.4 1.8 1.5 9.0 1.2 2.2 1.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 372 486 412 391 1280 571 85 1021 456 61 973 434
V/C Ratio(X) 0.06 0.63 0.54 0.57 0.21 0.11 0.74 0.13 0.67 0.69 0.19 0.10
Avail Cap(c_a), veh/h 496 754 639 421 1600 714 158 1425 636 152 1412 630
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 16.5 17.3 16.8 13.8 11.7 11.3 24.9 14.0 16.6 25.3 14.7 14.3
Incr Delay (d2), s/veh 0.1 1.1 0.9 1.5 0.1 0.1 12.0 0.1 1.9 13.1 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 2.8 2.0 1.7 0.9 0.4 1.0 0.5 2.8 0.7 0.7 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.5 18.4 17.7 15.3 11.8 11.3 36.8 14.0 18.5 38.4 14.8 14.4
LnGrp LOS B B B B B B D B B D B B
Approach Vol, veh/h 547 558 505 273
Approach Delay, s/veh 18.1 13.1 19.6 18.4
Approach LOS B B B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.1 17.7 6.5 18.5 4.8 23.0 5.8 19.2
Change Period (Y+Rc), s 3.5 6.7 3.5 * 7 3.5 6.7 3.5 * 7
Max Green Setting (Gmax), s7.5 18.6 5.2 * 18 5.0 21.1 5.0 * 18
Max Q Clear Time (g_c+I1), s6.8 9.6 3.8 4.2 2.5 4.8 3.2 11.0
Green Ext Time (p_c), s 0.0 1.4 0.0 1.0 0.0 1.4 0.0 1.2

Intersection Summary
HCM 6th Ctrl Delay 17.1
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Etiwanda Heights TIA
5: College Dr & Wilson Ave Cumulative Year No Project AM Peak 

Etiwanda Heights TIA 12:00 am 06/01/2017 Cumulative Year No Project AM Peak Synchro 10 Report
Fehr & Peers Page 5

Intersection
Int Delay, s/veh 1.7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 370 40 180 540 10 20
Future Vol, veh/h 370 40 180 540 10 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 165 - 0 50
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 389 42 189 568 11 21
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 431 0 1356 410
          Stage 1 - - - - 410 -
          Stage 2 - - - - 946 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1129 - 165 642
          Stage 1 - - - - 670 -
          Stage 2 - - - - 377 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1129 - 137 642
Mov Cap-2 Maneuver - - - - 246 -
          Stage 1 - - - - 670 -
          Stage 2 - - - - 314 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.2 14
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 246 642 - - 1129 -
HCM Lane V/C Ratio 0.043 0.033 - - 0.168 -
HCM Control Delay (s) 20.3 10.8 - - 8.8 -
HCM Lane LOS C B - - A -
HCM 95th %tile Q(veh) 0.1 0.1 - - 0.6 -



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
7: Day Creek Blvd & Wilson Ave Cumulative Year No Project AM Peak 

Etiwanda Heights TIA 12:00 am 06/01/2017 Cumulative Year No Project AM Peak Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 40 75 30 214 182 80 20 753 85 180 948 10
Future Volume (veh/h) 40 75 30 214 182 80 20 753 85 180 948 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 42 79 32 225 192 84 21 793 36 189 998 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 231 320 123 355 399 168 44 1148 573 234 1720 19
Arrive On Green 0.05 0.13 0.09 0.09 0.16 0.12 0.02 0.32 0.28 0.13 0.48 0.43
Sat Flow, veh/h 1781 2510 964 1781 2436 1026 1781 3554 1585 1781 3600 40
Grp Volume(v), veh/h 42 55 56 225 138 138 21 793 36 189 493 516
Grp Sat Flow(s),veh/h/ln1781 1777 1697 1781 1777 1686 1781 1777 1585 1781 1777 1863
Q Serve(g_s), s 0.0 1.6 1.7 0.1 4.0 4.3 0.7 11.0 0.0 5.8 11.3 11.3
Cycle Q Clear(g_c), s 0.0 1.6 1.7 0.1 4.0 4.3 0.7 11.0 0.0 5.8 11.3 11.3
Prop In Lane 1.00 0.57 1.00 0.61 1.00 1.00 1.00 0.02
Lane Grp Cap(c), veh/h 231 227 217 355 291 276 44 1148 573 234 849 890
V/C Ratio(X) 0.18 0.24 0.26 0.63 0.47 0.50 0.47 0.69 0.06 0.81 0.58 0.58
Avail Cap(c_a), veh/h 300 766 731 360 766 727 158 1368 671 253 849 890
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 25.3 22.1 22.8 23.0 21.4 22.1 27.1 16.6 11.8 23.8 10.6 10.7
Incr Delay (d2), s/veh 0.4 0.2 0.2 3.5 0.4 0.5 7.7 1.2 0.0 16.3 1.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.5 0.6 0.6 2.8 1.5 1.5 0.3 3.8 0.2 3.2 3.4 3.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.7 22.3 23.0 26.5 21.8 22.6 34.8 17.8 11.8 40.1 11.6 11.6
LnGrp LOS C C C C C C C B B D B B
Approach Vol, veh/h 153 501 850 1198
Approach Delay, s/veh 23.5 24.2 18.0 16.1
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.9 11.2 5.4 30.9 6.8 13.2 14.1 22.2
Change Period (Y+Rc), s * 4 6.2 4.0 * 6.7 * 4 6.2 * 6.7 * 6.7
Max Green Setting (Gmax), s* 5 22.1 5.0 * 22 * 5 22.1 * 8 * 19
Max Q Clear Time (g_c+I1), s2.1 3.7 2.7 13.3 2.0 6.3 7.8 13.0
Green Ext Time (p_c), s 0.2 0.3 0.0 3.8 0.0 0.8 0.0 2.6

Intersection Summary
HCM 6th Ctrl Delay 18.6
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
10: Wardman Bullock Rd & Wilson Ave Cumulative Year No Project AM Peak 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 37 450 32 350 730 99 50 25 250 56 97 181
Future Volume (veh/h) 37 450 32 350 730 99 50 25 250 56 97 181
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 39 474 34 368 768 104 53 26 263 59 102 191
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 55 1034 461 358 863 731 69 442 627 74 139 261
Arrive On Green 0.03 0.29 0.29 0.20 0.46 0.46 0.04 0.24 0.19 0.04 0.24 0.20
Sat Flow, veh/h 1781 3554 1585 1781 1870 1585 1781 1870 1585 1781 583 1091
Grp Volume(v), veh/h 39 474 34 368 768 104 53 26 263 59 0 293
Grp Sat Flow(s),veh/h/ln1781 1777 1585 1781 1870 1585 1781 1870 1585 1781 0 1674
Q Serve(g_s), s 1.5 7.6 1.1 14.0 26.1 2.6 2.1 0.7 8.4 2.3 0.0 11.3
Cycle Q Clear(g_c), s 1.5 7.6 1.1 14.0 26.1 2.6 2.1 0.7 8.4 2.3 0.0 11.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.65
Lane Grp Cap(c), veh/h 55 1034 461 358 863 731 69 442 627 74 0 400
V/C Ratio(X) 0.71 0.46 0.07 1.03 0.89 0.14 0.77 0.06 0.42 0.79 0.00 0.73
Avail Cap(c_a), veh/h 115 1333 594 358 957 811 115 715 859 187 0 707
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 33.4 20.2 17.9 27.8 17.1 10.8 33.1 20.6 15.2 33.1 0.0 25.2
Incr Delay (d2), s/veh 15.5 0.1 0.0 54.7 9.1 0.0 15.9 0.0 0.2 17.1 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 2.8 0.4 10.8 11.1 0.8 1.1 0.3 2.7 1.3 0.0 4.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 48.9 20.3 17.9 82.5 26.3 10.8 49.1 20.6 15.4 50.1 0.0 26.2
LnGrp LOS D C B F C B D C B D A C
Approach Vol, veh/h 547 1240 342 352
Approach Delay, s/veh 22.2 41.6 21.0 30.2
Approach LOS C D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s18.0 24.2 6.7 20.6 6.1 36.1 6.9 20.5
Change Period (Y+Rc), s 3.5 * 6.3 3.5 * 6.4 3.5 * 6.3 3.5 * 6.4
Max Green Setting (Gmax), s14.5 * 24 5.0 * 27 5.0 * 33 7.8 * 24
Max Q Clear Time (g_c+I1), s16.0 9.6 4.1 13.3 3.5 28.1 4.3 10.4
Green Ext Time (p_c), s 0.0 1.6 0.0 0.9 0.0 1.7 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 32.9
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 240 504 210 230 578 160 330 140 80 370 350 410
Future Volume (veh/h) 240 504 210 230 578 160 330 140 80 370 350 410
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1900 1900 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 253 531 180 242 608 79 347 147 19 389 368 176
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 0 0 2 2 2 2 2 2 2 2 2
Cap, veh/h 274 640 216 256 731 95 384 952 121 519 439 372
Arrive On Green 0.15 0.24 0.22 0.14 0.23 0.22 0.22 0.30 0.30 0.15 0.23 0.23
Sat Flow, veh/h 1781 2650 894 1781 3163 410 1781 3171 404 3456 1870 1585
Grp Volume(v), veh/h 253 361 350 242 341 346 347 81 85 389 368 176
Grp Sat Flow(s),veh/h/ln1781 1805 1739 1781 1777 1797 1781 1777 1798 1728 1870 1585
Q Serve(g_s), s 13.6 18.5 18.7 13.1 17.8 17.9 18.5 3.3 3.4 10.5 18.3 9.3
Cycle Q Clear(g_c), s 13.6 18.5 18.7 13.1 17.8 17.9 18.5 3.3 3.4 10.5 18.3 9.3
Prop In Lane 1.00 0.51 1.00 0.23 1.00 0.22 1.00 1.00
Lane Grp Cap(c), veh/h 274 436 420 256 411 415 384 534 540 519 439 372
V/C Ratio(X) 0.92 0.83 0.83 0.94 0.83 0.83 0.90 0.15 0.16 0.75 0.84 0.47
Avail Cap(c_a), veh/h 274 450 434 256 425 430 384 534 540 635 474 402
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 40.6 35.0 35.7 41.3 35.6 35.7 37.2 25.0 25.0 39.6 35.5 32.1
Incr Delay (d2), s/veh 33.8 11.1 11.9 40.9 11.8 11.9 24.0 0.1 0.1 3.9 11.8 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.3 9.0 8.9 8.4 8.6 8.8 10.3 1.3 1.4 4.6 9.4 3.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 74.5 46.1 47.6 82.2 47.4 47.7 61.2 25.1 25.1 43.6 47.3 33.0
LnGrp LOS E D D F D D E C C D D C
Approach Vol, veh/h 964 929 513 933
Approach Delay, s/veh 54.1 56.6 49.5 43.1
Approach LOS D E D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s18.6 33.2 18.0 27.5 25.0 26.9 19.0 26.5
Change Period (Y+Rc), s 5.6 5.9 5.0 6.3 5.9 5.9 5.0 6.3
Max Green Setting (Gmax), s16.3 25.9 13.0 22.0 19.1 22.8 14.0 21.0
Max Q Clear Time (g_c+I1), s12.5 5.4 15.1 20.7 20.5 20.3 15.6 19.9
Green Ext Time (p_c), s 0.5 0.7 0.0 0.4 0.0 0.7 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 51.0
HCM 6th LOS D
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 467 487 524 720 320 444
Future Volume (veh/h) 467 487 524 720 320 444
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 492 513 552 431 337 101
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 530 2458 1243 554 391 348
Arrive On Green 0.30 0.69 0.12 0.12 0.22 0.22
Sat Flow, veh/h 1781 3647 3647 1585 1781 1585
Grp Volume(v), veh/h 492 513 552 431 337 101
Grp Sat Flow(s),veh/h/ln1781 1777 1777 1585 1781 1585
Q Serve(g_s), s 24.1 4.7 13.0 23.8 16.4 4.8
Cycle Q Clear(g_c), s 24.1 4.7 13.0 23.8 16.4 4.8
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 530 2458 1243 554 391 348
V/C Ratio(X) 0.93 0.21 0.44 0.78 0.86 0.29
Avail Cap(c_a), veh/h 554 2458 1243 554 396 352
HCM Platoon Ratio 1.00 1.00 0.33 0.33 1.00 1.00
Upstream Filter(I) 0.52 0.52 0.73 0.73 1.00 1.00
Uniform Delay (d), s/veh 30.7 5.0 31.7 36.4 33.8 29.3
Incr Delay (d2), s/veh 12.9 0.1 0.8 7.7 17.3 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.4 1.3 6.2 11.1 8.8 4.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 43.6 5.1 32.5 44.1 51.1 29.7
LnGrp LOS D A C D D C
Approach Vol, veh/h 1005 983 438
Approach Delay, s/veh 24.0 37.6 46.2
Approach LOS C D D

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 66.3 23.7 30.8 35.5
Change Period (Y+Rc), s 5.5 5.3 4.5 5.5
Max Green Setting (Gmax), s 60.5 18.7 27.5 28.5
Max Q Clear Time (g_c+I1), s 6.7 18.4 26.1 25.8
Green Ext Time (p_c), s 2.1 0.1 0.2 1.0

Intersection Summary
HCM 6th Ctrl Delay 33.5
HCM 6th LOS C
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 124 683 1101 130 370 143
Future Volume (veh/h) 124 683 1101 130 370 143
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 131 719 1159 137 389 151
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 171 2321 1821 812 459 409
Arrive On Green 0.10 0.65 0.51 0.51 0.26 0.26
Sat Flow, veh/h 1781 3647 3647 1585 1781 1585
Grp Volume(v), veh/h 131 719 1159 137 389 151
Grp Sat Flow(s),veh/h/ln1781 1777 1777 1585 1781 1585
Q Serve(g_s), s 6.5 7.9 21.2 4.2 18.7 7.0
Cycle Q Clear(g_c), s 6.5 7.9 21.2 4.2 18.7 7.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 171 2321 1821 812 459 409
V/C Ratio(X) 0.76 0.31 0.64 0.17 0.85 0.37
Avail Cap(c_a), veh/h 218 2321 1821 812 554 493
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 39.7 6.8 15.9 11.7 31.7 27.4
Incr Delay (d2), s/veh 7.5 0.3 1.7 0.4 10.5 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.0 2.4 7.8 1.4 9.1 6.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 47.1 7.1 17.6 12.2 42.2 28.1
LnGrp LOS D A B B D C
Approach Vol, veh/h 850 1296 540
Approach Delay, s/veh 13.3 17.0 38.2
Approach LOS B B D

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 62.8 27.2 12.7 50.1
Change Period (Y+Rc), s 5.5 5.3 4.5 5.5
Max Green Setting (Gmax), s 52.5 26.7 10.5 37.5
Max Q Clear Time (g_c+I1), s 9.9 20.7 8.5 23.2
Green Ext Time (p_c), s 3.1 1.3 0.0 4.8

Intersection Summary
HCM 6th Ctrl Delay 20.1
HCM 6th LOS C
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Movement WBL WBR NBU NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 180 60 0 580 290 140 200
Future Volume (veh/h) 180 60 0 580 290 140 200
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1900 1900 1870 1870 1870 1870
Adj Flow Rate, veh/h 189 63 611 305 147 211
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 2 2 2 2
Cap, veh/h 327 109 856 427 191 1407
Arrive On Green 0.25 0.21 0.37 0.32 0.11 0.28
Sat Flow, veh/h 1291 430 2389 1146 1781 5274
Grp Volume(v), veh/h 253 0 473 443 147 211
Grp Sat Flow(s),veh/h/ln1728 0 1777 1664 1781 1702
Q Serve(g_s), s 5.8 0.0 10.2 10.5 3.6 1.4
Cycle Q Clear(g_c), s 5.8 0.0 10.2 10.5 3.6 1.4
Prop In Lane 0.75 0.25 0.69 1.00
Lane Grp Cap(c), veh/h 437 0 663 621 191 1407
V/C Ratio(X) 0.58 0.00 0.71 0.71 0.77 0.15
Avail Cap(c_a), veh/h 1191 0 829 777 713 1476
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 14.9 0.0 12.0 12.8 19.5 12.3
Incr Delay (d2), s/veh 1.5 0.0 1.4 1.5 2.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.2 0.0 2.9 2.9 1.3 0.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.4 0.0 13.4 14.3 22.0 12.3
LnGrp LOS B A B B C B
Approach Vol, veh/h 253 916 358
Approach Delay, s/veh 16.4 13.9 16.3
Approach LOS B B B

Timer - Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 16.4 15.4 8.8 20.8
Change Period (Y+Rc), s 6.4 5.8 4.0 * 6.4
Max Green Setting (Gmax), s 10.6 29.2 18.0 * 19
Max Q Clear Time (g_c+I1), s 3.4 7.8 5.6 12.5
Green Ext Time (p_c), s 0.4 1.0 0.1 1.9

Intersection Summary
HCM 6th Ctrl Delay 14.9
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
User approved ignoring U-Turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 1.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 320 10 60 710 10 80
Future Vol, veh/h 320 10 60 710 10 80
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 337 11 63 747 11 84
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 348 0 1216 343
          Stage 1 - - - - 343 -
          Stage 2 - - - - 873 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1211 - 200 700
          Stage 1 - - - - 719 -
          Stage 2 - - - - 409 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1211 - 190 700
Mov Cap-2 Maneuver - - - - 305 -
          Stage 1 - - - - 719 -
          Stage 2 - - - - 388 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.6 12
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 612 - - 1211 -
HCM Lane V/C Ratio 0.155 - - 0.052 -
HCM Control Delay (s) 12 - - 8.1 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.5 - - 0.2 -
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 40 410 860 20 30 70
Future Volume (veh/h) 40 410 860 20 30 70
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1900 1900
Adj Flow Rate, veh/h 42 432 905 21 32 74
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 0 0
Cap, veh/h 369 1197 1165 27 69 159
Arrive On Green 0.64 0.64 0.64 0.58 0.14 0.09
Sat Flow, veh/h 604 1870 1821 42 491 1135
Grp Volume(v), veh/h 42 432 0 926 107 0
Grp Sat Flow(s),veh/h/ln 604 1870 0 1863 1641 0
Q Serve(g_s), s 1.9 3.9 0.0 13.0 2.2 0.0
Cycle Q Clear(g_c), s 14.9 3.9 0.0 13.0 2.2 0.0
Prop In Lane 1.00 0.02 0.30 0.69
Lane Grp Cap(c), veh/h 369 1197 0 1192 230 0
V/C Ratio(X) 0.11 0.36 0.00 0.78 0.46 0.00
Avail Cap(c_a), veh/h 567 1809 0 1802 983 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 10.0 3.1 0.0 4.7 15.0 0.0
Incr Delay (d2), s/veh 0.1 0.2 0.0 1.2 1.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 0.1 0.0 0.6 0.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.2 3.3 0.0 5.9 16.4 0.0
LnGrp LOS B A A A B A
Approach Vol, veh/h 474 926 107
Approach Delay, s/veh 3.9 5.9 16.4
Approach LOS A A B

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 27.3 9.1 27.3
Change Period (Y+Rc), s * 6 5.8 * 6
Max Green Setting (Gmax), s * 33 20.0 * 33
Max Q Clear Time (g_c+I1), s 16.9 4.2 15.0
Green Ext Time (p_c), s 2.5 0.2 6.3

Intersection Summary
HCM 6th Ctrl Delay 6.0
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
17: Milliken Ave & Banyan St Cumulative Year No Project AM Peak 

Etiwanda Heights TIA 12:00 am 06/01/2017 Cumulative Year No Project AM Peak Synchro 10 Report
Fehr & Peers Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 230 130 110 180 240 190 350 840 160 100 390 220
Future Volume (veh/h) 230 130 110 180 240 190 350 840 160 100 390 220
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 242 137 28 189 253 48 368 884 64 105 411 232
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 243 440 373 240 376 318 399 1177 525 151 776 361
Arrive On Green 0.07 0.24 0.24 0.07 0.20 0.20 0.22 0.33 0.33 0.08 0.23 0.19
Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 3554 1585 1781 3404 1585
Grp Volume(v), veh/h 242 137 28 189 253 48 368 884 64 105 411 232
Grp Sat Flow(s),veh/h/ln1781 1870 1585 1781 1870 1585 1781 1777 1585 1781 1702 1585
Q Serve(g_s), s 5.0 4.1 0.9 5.0 8.4 1.7 13.6 14.8 1.1 3.8 7.1 9.0
Cycle Q Clear(g_c), s 5.0 4.1 0.9 5.0 8.4 1.7 13.6 14.8 1.1 3.8 7.1 9.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 243 440 373 240 376 318 399 1177 525 151 776 361
V/C Ratio(X) 1.00 0.31 0.08 0.79 0.67 0.15 0.92 0.75 0.12 0.70 0.53 0.64
Avail Cap(c_a), veh/h 243 845 716 240 845 716 399 1627 726 213 1203 560
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 29.9 21.2 20.0 28.8 24.8 22.1 25.5 20.0 5.7 29.9 22.7 24.6
Incr Delay (d2), s/veh 56.7 0.1 0.0 14.6 0.8 0.1 26.5 0.7 0.0 2.2 0.2 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln7.3 1.6 0.3 3.8 3.4 0.6 7.9 5.2 0.6 1.6 2.5 3.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 86.5 21.3 20.0 43.4 25.5 22.2 51.9 20.7 5.7 32.0 22.9 25.3
LnGrp LOS F C B D C C D C A C C C
Approach Vol, veh/h 407 490 1316 748
Approach Delay, s/veh 60.0 32.1 28.7 24.9
Approach LOS E C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.1 26.2 9.0 19.8 19.0 19.3 11.3 17.5
Change Period (Y+Rc), s* 6.4 * 6.4 4.0 6.3 4.0 * 6.4 6.3 * 6.3
Max Green Setting (Gmax), s* 8 * 28 5.0 28.0 15.0 * 21 5.0 * 28
Max Q Clear Time (g_c+I1), s5.8 16.8 7.0 6.1 15.6 11.0 7.0 10.4
Green Ext Time (p_c), s 0.0 3.0 0.0 0.4 0.0 1.8 0.0 0.8

Intersection Summary
HCM 6th Ctrl Delay 32.6
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Intersection Delay, s/veh60.7
Intersection LOS F

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 300 80 140 490 280 210
Future Vol, veh/h 300 80 140 490 280 210
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 316 84 147 516 295 221
Number of Lanes 1 0 0 1 1 1

Approach EB WB NB
Opposing Approach WB EB      
Opposing Lanes 1 1 0
Conflicting Approach Left      NB EB
Conflicting Lanes Left 0 2 1
Conflicting Approach RightNB      WB
Conflicting Lanes Right 2 0 1
HCM Control Delay 24.5 114.3 19.9
HCM LOS C F C
   

Lane NBLn1 NBLn2 EBLn1WBLn1
Vol Left, % 100% 0% 0% 22%
Vol Thru, % 0% 0% 79% 78%
Vol Right, % 0% 100% 21% 0%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 280 210 380 630
LT Vol 280 0 0 140
Through Vol 0 0 300 490
RT Vol 0 210 80 0
Lane Flow Rate 295 221 400 663
Geometry Grp 7 7 2 2
Degree of Util (X) 0.636 0.403 0.71 1.163
Departure Headway (Hd) 8.161 6.926 6.711 6.314
Convergence, Y/N Yes Yes Yes Yes
Cap 445 524 544 577
Service Time 5.861 4.626 4.711 4.348
HCM Lane V/C Ratio 0.663 0.422 0.735 1.149
HCM Control Delay 24.1 14.2 24.5 114.3
HCM Lane LOS C B C F
HCM 95th-tile Q 4.3 1.9 5.7 22.5
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 300 150 80 400 250 110 100 494 200 60 1020 300
Future Volume (veh/h) 300 150 80 400 250 110 100 494 200 60 1020 300
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 316 158 16 421 263 23 105 520 79 63 1074 111
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 435 341 289 512 341 289 146 1333 594 102 1246 556
Arrive On Green 0.16 0.18 0.18 0.16 0.18 0.18 0.08 0.38 0.38 0.06 0.35 0.35
Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 316 158 16 421 263 23 105 520 79 63 1074 111
Grp Sat Flow(s),veh/h/ln1781 1870 1585 1781 1870 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 10.0 5.3 0.4 11.0 9.4 0.8 4.0 7.5 2.3 2.4 19.7 1.9
Cycle Q Clear(g_c), s 10.0 5.3 0.4 11.0 9.4 0.8 4.0 7.5 2.3 2.4 19.7 1.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 435 341 289 512 341 289 146 1333 594 102 1246 556
V/C Ratio(X) 0.73 0.46 0.06 0.82 0.77 0.08 0.72 0.39 0.13 0.61 0.86 0.20
Avail Cap(c_a), veh/h 435 560 475 512 560 475 152 1333 594 180 1318 588
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 19.5 25.6 13.1 21.8 27.3 23.8 31.4 16.0 14.4 32.3 21.2 5.0
Incr Delay (d2), s/veh 6.0 1.0 0.1 10.4 3.7 0.1 14.5 0.2 0.1 5.9 5.9 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.3 2.2 0.2 6.6 4.1 0.3 2.2 2.7 0.7 1.1 8.0 1.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.5 26.6 13.1 32.2 31.0 23.9 45.9 16.2 14.5 38.1 27.1 5.2
LnGrp LOS C C B C C C D B B D C A
Approach Vol, veh/h 490 707 704 1248
Approach Delay, s/veh 25.4 31.5 20.5 25.7
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s15.0 16.8 9.8 28.6 15.0 16.8 8.0 30.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s10.5 20.5 5.5 25.5 10.5 20.5 6.6 24.4
Max Q Clear Time (g_c+I1), s13.0 7.3 6.0 21.7 12.0 11.4 4.4 9.5
Green Ext Time (p_c), s 0.0 0.6 0.0 2.4 0.0 0.9 0.0 2.9

Intersection Summary
HCM 6th Ctrl Delay 25.8
HCM 6th LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 360 10 530 490 890 0 0 870 230
Future Volume (veh/h) 0 0 0 360 10 530 490 890 0 0 870 230
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 256 0 697 516 937 0 0 916 242
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 486 0 865 854 3258 0 0 1297 341
Arrive On Green 0.27 0.00 0.27 0.49 1.00 0.00 0.00 0.32 0.30
Sat Flow, veh/h 1781 0 3170 3456 5274 0 0 4193 1059
Grp Volume(v), veh/h 256 0 697 516 937 0 0 774 384
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1728 1702 0 0 1702 1680
Q Serve(g_s), s 11.0 0.0 18.4 9.7 0.0 0.0 0.0 18.0 18.2
Cycle Q Clear(g_c), s 11.0 0.0 18.4 9.7 0.0 0.0 0.0 18.0 18.2
Prop In Lane 1.00 1.00 1.00 0.00 0.00 0.63
Lane Grp Cap(c), veh/h 486 0 865 854 3258 0 0 1097 541
V/C Ratio(X) 0.53 0.00 0.81 0.60 0.29 0.00 0.00 0.71 0.71
Avail Cap(c_a), veh/h 574 0 1021 854 3258 0 0 1097 541
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.73 0.73 0.00 0.00 0.85 0.85
Uniform Delay (d), s/veh 27.8 0.0 30.5 19.6 0.0 0.0 0.0 26.8 27.5
Incr Delay (d2), s/veh 0.9 0.0 4.1 0.6 0.2 0.0 0.0 3.3 6.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.7 0.0 7.3 3.0 0.0 0.0 0.0 7.1 7.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.7 0.0 34.6 20.2 0.2 0.0 0.0 30.0 34.0
LnGrp LOS C A C C A A A C C
Approach Vol, veh/h 953 1453 1158
Approach Delay, s/veh 33.0 7.3 31.3
Approach LOS C A C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 61.4 28.4 33.0 28.6
Change Period (Y+Rc), s 6.2 6.2 * 6.2 5.8
Max Green Setting (Gmax), s 50.8 20.0 * 27 27.2
Max Q Clear Time (g_c+I1), s 2.0 11.7 20.2 20.4
Green Ext Time (p_c), s 5.4 0.7 3.1 2.3

Intersection Summary
HCM 6th Ctrl Delay 22.0
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 600 10 225 410 605 0 0 1259 509
Future Volume (veh/h) 0 0 0 600 10 225 410 605 0 0 1259 509
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 682 0 101 432 637 0 0 1325 267
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 843 0 375 1077 3557 0 0 1702 528
Arrive On Green 0.24 0.00 0.24 0.62 1.00 0.00 0.00 0.33 0.33
Sat Flow, veh/h 3563 0 1585 3456 5274 0 0 5274 1585
Grp Volume(v), veh/h 682 0 101 432 637 0 0 1325 267
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1728 1702 0 0 1702 1585
Q Serve(g_s), s 21.7 0.0 6.2 7.5 0.0 0.0 0.0 28.0 16.2
Cycle Q Clear(g_c), s 21.7 0.0 6.2 7.5 0.0 0.0 0.0 28.0 16.2
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 843 0 375 1077 3557 0 0 1702 528
V/C Ratio(X) 0.81 0.00 0.27 0.40 0.18 0.00 0.00 0.78 0.51
Avail Cap(c_a), veh/h 1366 0 608 1077 3557 0 0 1702 528
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.85 0.85 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 43.2 0.0 37.3 17.0 0.0 0.0 0.0 36.0 32.1
Incr Delay (d2), s/veh 1.9 0.0 0.4 0.2 0.1 0.0 0.0 3.6 3.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.7 0.0 2.5 2.5 0.0 0.0 0.0 11.7 6.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 45.1 0.0 37.7 17.1 0.1 0.0 0.0 39.6 35.5
LnGrp LOS D A D B A A A D D
Approach Vol, veh/h 783 1069 1592
Approach Delay, s/veh 44.2 7.0 38.9
Approach LOS D A D

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 87.6 43.6 44.0 32.4
Change Period (Y+Rc), s 6.2 6.2 * 6.2 5.8
Max Green Setting (Gmax), s 63.8 22.0 * 38 44.2
Max Q Clear Time (g_c+I1), s 2.0 9.5 30.0 23.7
Green Ext Time (p_c), s 2.8 0.9 4.0 2.9

Intersection Summary
HCM 6th Ctrl Delay 30.2
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 290 10 540 0 0 0 0 1090 370 300 930 930
Future Volume (veh/h) 290 10 540 0 0 0 0 1090 370 300 930 930
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 207 0 680 0 1147 389 316 979 979
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 2
Cap, veh/h 469 0 835 0 1849 627 389 2122 988
Arrive On Green 0.26 0.00 0.26 0.00 0.98 0.93 0.19 1.00 1.00
Sat Flow, veh/h 1781 0 3170 0 3936 1277 3456 3404 1585
Grp Volume(v), veh/h 207 0 680 0 1036 500 316 979 979
Grp Sat Flow(s),veh/h/ln1781 0 1585 0 1702 1640 1728 1702 1585
Q Serve(g_s), s 8.7 0.0 18.1 0.0 1.3 3.7 7.9 0.0 0.0
Cycle Q Clear(g_c), s 8.7 0.0 18.1 0.0 1.3 3.7 7.9 0.0 0.0
Prop In Lane 1.00 1.00 0.00 0.78 1.00 1.00
Lane Grp Cap(c), veh/h 469 0 835 0 1671 805 389 2122 988
V/C Ratio(X) 0.44 0.00 0.81 0.00 0.62 0.62 0.81 0.46 0.99
Avail Cap(c_a), veh/h 534 0 951 0 1671 805 538 2122 988
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.67 1.67 1.67
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.95 0.95 0.72 0.72 0.72
Uniform Delay (d), s/veh 27.6 0.0 31.1 0.0 0.4 1.4 35.6 0.0 0.0
Incr Delay (d2), s/veh 0.7 0.0 4.9 0.0 1.7 3.4 3.4 0.5 22.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.7 0.0 7.3 0.0 0.6 1.3 3.1 0.2 6.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.3 0.0 36.0 0.0 2.1 4.8 39.0 0.5 22.2
LnGrp LOS C A D A A A D A C
Approach Vol, veh/h 887 1536 2274
Approach Delay, s/veh 34.2 3.0 15.2
Approach LOS C A B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s14.1 48.2 27.7 62.3
Change Period (Y+Rc), s 4.0 6.2 5.8 * 6.2
Max Green Setting (Gmax), s14.0 34.8 25.2 * 55
Max Q Clear Time (g_c+I1), s9.9 5.7 20.1 2.0
Green Ext Time (p_c), s 0.2 9.5 1.8 18.4

Intersection Summary
HCM 6th Ctrl Delay 14.8
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 284 10 400 0 0 0 0 732 540 422 1436 0
Future Volume (veh/h) 284 10 400 0 0 0 0 732 540 422 1436 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 453 0 264 0 747 584 444 1512 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 752 0 335 0 1216 1030 1194 3688 0
Arrive On Green 0.21 0.00 0.21 0.00 0.32 0.32 0.69 1.00 0.00
Sat Flow, veh/h 3563 0 1585 0 3741 3170 3456 5274 0
Grp Volume(v), veh/h 453 0 264 0 747 584 444 1512 0
Grp Sat Flow(s),veh/h/ln1781 0 1585 0 1870 1585 1728 1702 0
Q Serve(g_s), s 13.8 0.0 18.9 0.0 20.2 18.3 6.4 0.0 0.0
Cycle Q Clear(g_c), s 13.8 0.0 18.9 0.0 20.2 18.3 6.4 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 752 0 335 0 1216 1030 1194 3688 0
V/C Ratio(X) 0.60 0.00 0.79 0.00 0.61 0.57 0.37 0.41 0.00
Avail Cap(c_a), veh/h 1336 0 594 0 1216 1030 1194 3688 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.97 0.97 0.74 0.74 0.00
Uniform Delay (d), s/veh 42.8 0.0 44.8 0.0 34.2 33.5 13.1 0.0 0.0
Incr Delay (d2), s/veh 0.8 0.0 4.2 0.0 2.3 2.2 0.1 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.2 0.0 7.8 0.0 9.1 7.0 2.1 0.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 43.6 0.0 49.0 0.0 36.4 35.7 13.2 0.3 0.0
LnGrp LOS D A D A D D B A A
Approach Vol, veh/h 717 1331 1956
Approach Delay, s/veh 45.6 36.1 3.2
Approach LOS D D A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s47.7 43.0 29.3 90.7
Change Period (Y+Rc), s 6.2 * 6.2 5.8 6.2
Max Green Setting (Gmax), s24.0 * 37 43.2 64.8
Max Q Clear Time (g_c+I1), s8.4 22.2 20.9 2.0
Green Ext Time (p_c), s 1.0 3.9 2.6 8.6

Intersection Summary
HCM 6th Ctrl Delay 21.7
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 190 150 170 530 560 130
Future Volume (veh/h) 190 150 170 530 560 130
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 200 158 179 558 589 137
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 356 316 439 2102 1132 505
Arrive On Green 0.20 0.20 0.11 0.59 0.32 0.32
Sat Flow, veh/h 1781 1585 1781 3647 3647 1585
Grp Volume(v), veh/h 200 158 179 558 589 137
Grp Sat Flow(s),veh/h/ln1781 1585 1781 1777 1777 1585
Q Serve(g_s), s 3.9 3.4 0.0 2.9 5.2 2.5
Cycle Q Clear(g_c), s 3.9 3.4 0.0 2.9 5.2 2.5
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 356 316 439 2102 1132 505
V/C Ratio(X) 0.56 0.50 0.41 0.27 0.52 0.27
Avail Cap(c_a), veh/h 1181 1051 474 2932 2097 935
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 13.8 13.6 14.7 3.8 10.7 9.7
Incr Delay (d2), s/veh 0.5 0.5 0.2 0.0 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.3 3.1 1.1 0.3 1.3 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.3 14.1 14.9 3.8 10.8 9.8
LnGrp LOS B B B A B A
Approach Vol, veh/h 358 737 726
Approach Delay, s/veh 14.2 6.5 10.6
Approach LOS B A B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 26.7 11.6 10.5 16.2
Change Period (Y+Rc), s * 6.2 * 5.4 * 6.2 * 6.2
Max Green Setting (Gmax), s * 29 * 24 * 5 * 20
Max Q Clear Time (g_c+I1), s 4.9 5.9 2.0 7.2
Green Ext Time (p_c), s 2.2 0.5 0.1 2.2

Intersection Summary
HCM 6th Ctrl Delay 9.7
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 80 20 60 160 10 160 40 940 50 80 1320 110
Future Volume (veh/h) 80 20 60 160 10 160 40 940 50 80 1320 110
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 84 21 63 168 11 168 42 989 53 84 1389 116
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 338 90 270 311 408 346 496 2975 159 287 2134 178
Arrive On Green 0.22 0.22 0.19 0.22 0.22 0.22 0.17 0.60 0.57 0.10 0.89 0.83
Sat Flow, veh/h 1205 412 1236 1314 1870 1585 1781 4961 265 1781 4801 401
Grp Volume(v), veh/h 84 0 84 168 11 168 42 678 364 84 985 520
Grp Sat Flow(s),veh/h/ln1205 0 1648 1314 1870 1585 1781 1702 1823 1781 1702 1798
Q Serve(g_s), s 5.3 0.0 3.8 10.9 0.4 8.3 0.0 9.0 9.1 2.7 6.9 7.5
Cycle Q Clear(g_c), s 5.7 0.0 3.8 14.7 0.4 8.3 0.0 9.0 9.1 2.7 6.9 7.5
Prop In Lane 1.00 0.75 1.00 1.00 1.00 0.15 1.00 0.22
Lane Grp Cap(c), veh/h 338 0 360 311 408 346 496 2041 1093 287 1513 799
V/C Ratio(X) 0.25 0.00 0.23 0.54 0.03 0.49 0.08 0.33 0.33 0.29 0.65 0.65
Avail Cap(c_a), veh/h 516 0 604 506 686 581 496 2041 1093 319 1513 799
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 0.91 0.91 0.91 0.77 0.77 0.77
Uniform Delay (d), s/veh 29.9 0.0 29.7 35.1 27.7 30.8 14.1 9.0 9.1 17.2 3.2 3.6
Incr Delay (d2), s/veh 0.1 0.0 0.1 1.1 0.0 0.8 0.1 0.4 0.7 0.4 1.7 3.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.5 0.0 1.5 3.5 0.2 3.2 0.5 2.8 3.1 1.0 1.4 2.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.0 0.0 29.8 36.2 27.7 31.5 14.2 9.4 9.9 17.7 4.8 6.7
LnGrp LOS C A C D C C B A A B A A
Approach Vol, veh/h 168 347 1084 1589
Approach Delay, s/veh 29.9 33.7 9.7 6.1
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s8.4 58.0 23.7 22.3 44.0 23.7
Change Period (Y+Rc), s 4.0 * 6.6 * 6.2 * 6.6 * 6.6 * 6.2
Max Green Setting (Gmax), s6.0 * 36 * 31 * 5 * 37 * 31
Max Q Clear Time (g_c+I1), s4.7 11.1 7.7 2.0 9.5 16.7
Green Ext Time (p_c), s 0.0 4.0 0.4 0.0 6.7 0.7

Intersection Summary
HCM 6th Ctrl Delay 11.6
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 50 130 110 80 210 170 160 630 30 170 660 60
Future Volume (veh/h) 50 130 110 80 210 170 160 630 30 170 660 60
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 53 137 116 84 221 179 168 663 32 179 695 63
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 285 637 540 472 326 264 389 1074 52 400 1126 502
Arrive On Green 0.34 0.34 0.34 0.34 0.34 0.30 0.10 0.31 0.26 0.10 0.32 0.32
Sat Flow, veh/h 985 1870 1585 1127 956 775 1781 3451 166 1781 3554 1585
Grp Volume(v), veh/h 53 137 116 84 0 400 168 341 354 179 695 63
Grp Sat Flow(s),veh/h/ln 985 1870 1585 1127 0 1731 1781 1777 1840 1781 1777 1585
Q Serve(g_s), s 2.4 2.6 2.6 2.8 0.0 9.8 3.3 8.0 8.1 3.5 8.1 1.4
Cycle Q Clear(g_c), s 12.2 2.6 2.6 5.4 0.0 9.8 3.3 8.0 8.1 3.5 8.1 1.4
Prop In Lane 1.00 1.00 1.00 0.45 1.00 0.09 1.00 1.00
Lane Grp Cap(c), veh/h 285 637 540 472 0 590 389 553 573 400 1126 502
V/C Ratio(X) 0.19 0.21 0.21 0.18 0.00 0.68 0.43 0.62 0.62 0.45 0.62 0.13
Avail Cap(c_a), veh/h 479 1006 853 694 0 931 469 1036 1073 506 2144 956
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 19.2 11.5 11.5 13.4 0.0 14.3 12.1 14.4 14.5 12.1 14.2 11.9
Incr Delay (d2), s/veh 0.1 0.1 0.1 0.1 0.0 0.5 0.3 0.4 0.4 0.3 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.5 0.9 0.7 0.6 0.0 3.2 1.0 2.5 2.6 1.1 2.5 0.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.3 11.6 11.6 13.5 0.0 14.8 12.4 14.8 14.9 12.3 14.4 12.0
LnGrp LOS B B B B A B B B B B B B
Approach Vol, veh/h 306 484 863 937
Approach Delay, s/veh 12.9 14.6 14.4 13.9
Approach LOS B B B B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s9.1 19.3 20.7 8.8 19.6 20.7
Change Period (Y+Rc), s 4.0 * 6.7 5.9 4.0 * 6.7 5.9
Max Green Setting (Gmax), s8.0 * 26 24.5 7.0 * 27 24.5
Max Q Clear Time (g_c+I1), s5.5 10.1 14.2 5.3 10.1 11.8
Green Ext Time (p_c), s 0.1 2.2 0.6 0.0 2.7 1.5

Intersection Summary
HCM 6th Ctrl Delay 14.1
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 160 120 60 40 120 90 90 560 30 80 1140 170
Future Volume (veh/h) 160 120 60 40 120 90 90 560 30 80 1140 170
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 168 126 63 42 126 95 95 589 32 84 1200 179
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 618 596 298 595 932 789 200 1661 516 326 1633 507
Arrive On Green 0.51 0.51 0.48 0.50 0.50 0.50 0.05 0.33 0.33 0.05 0.32 0.32
Sat Flow, veh/h 1160 1176 588 1194 1870 1585 1781 5106 1585 1781 5106 1585
Grp Volume(v), veh/h 168 0 189 42 126 95 95 589 32 84 1200 179
Grp Sat Flow(s),veh/h/ln1160 0 1764 1194 1870 1585 1781 1702 1585 1781 1702 1585
Q Serve(g_s), s 9.0 0.0 6.0 2.0 3.6 3.2 3.7 8.8 1.4 3.3 20.9 8.7
Cycle Q Clear(g_c), s 12.6 0.0 6.0 8.0 3.6 3.2 3.7 8.8 1.4 3.3 20.9 8.7
Prop In Lane 1.00 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 618 0 895 595 932 789 200 1661 516 326 1633 507
V/C Ratio(X) 0.27 0.00 0.21 0.07 0.14 0.12 0.48 0.35 0.06 0.26 0.73 0.35
Avail Cap(c_a), veh/h 618 0 895 595 932 789 283 2145 666 348 1940 602
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 0.96 0.96 0.96 0.90 0.90 0.90
Uniform Delay (d), s/veh 16.4 0.0 13.8 16.4 13.5 13.4 25.5 25.7 23.2 23.2 30.2 26.1
Incr Delay (d2), s/veh 1.1 0.0 0.5 0.2 0.3 0.3 0.6 0.1 0.0 0.1 1.1 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.5 0.0 2.4 0.6 1.5 1.2 1.5 3.3 0.5 1.3 8.1 3.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 17.5 0.0 14.4 16.6 13.8 13.7 26.1 25.8 23.3 23.3 31.3 26.4
LnGrp LOS B A B B B B C C C C C C
Approach Vol, veh/h 357 263 716 1463
Approach Delay, s/veh 15.8 14.2 25.8 30.3
Approach LOS B B C C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s8.8 36.5 54.7 9.3 36.0 54.7
Change Period (Y+Rc), s 4.0 * 6.7 6.3 4.0 * 6.7 * 6.3
Max Green Setting (Gmax), s6.0 * 39 37.7 10.0 * 35 * 39
Max Q Clear Time (g_c+I1), s5.3 10.8 14.6 5.7 22.9 10.0
Green Ext Time (p_c), s 0.0 3.8 2.5 0.0 6.4 1.7

Intersection Summary
HCM 6th Ctrl Delay 25.8
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 220 330 160 540 1410 240 260 570 130 110 1110 440
Future Volume (veh/h) 220 330 160 540 1410 240 260 570 130 110 1110 440
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 232 347 168 568 1484 253 274 600 137 116 1168 463
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 289 788 245 941 1751 544 381 1998 620 169 1574 489
Arrive On Green 0.08 0.15 0.15 0.27 0.34 0.34 0.22 0.78 0.78 0.05 0.31 0.31
Sat Flow, veh/h 3456 5106 1585 3456 5106 1585 3456 5106 1585 3456 5106 1585
Grp Volume(v), veh/h 232 347 168 568 1484 253 274 600 137 116 1168 463
Grp Sat Flow(s),veh/h/ln1728 1702 1585 1728 1702 1585 1728 1702 1585 1728 1702 1585
Q Serve(g_s), s 7.9 7.4 12.0 17.2 32.3 11.2 8.8 4.0 1.0 4.0 24.6 34.2
Cycle Q Clear(g_c), s 7.9 7.4 12.0 17.2 32.3 11.2 8.8 4.0 1.0 4.0 24.6 34.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 289 788 245 941 1751 544 381 1998 620 169 1574 489
V/C Ratio(X) 0.80 0.44 0.69 0.60 0.85 0.47 0.72 0.30 0.22 0.69 0.74 0.95
Avail Cap(c_a), veh/h 374 1574 489 941 1872 581 381 1998 620 230 1574 489
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.45 0.45 0.45 0.91 0.91 0.91 0.87 0.87 0.87
Uniform Delay (d), s/veh 54.0 46.0 48.0 38.0 36.5 17.2 45.1 8.4 1.1 56.2 37.2 40.5
Incr Delay (d2), s/veh 7.1 0.1 1.3 0.4 1.6 0.1 5.1 0.4 0.7 1.7 2.8 27.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.6 3.0 4.7 7.0 12.9 3.8 3.6 1.3 0.9 1.7 10.1 16.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 61.1 46.2 49.3 38.4 38.1 17.4 50.2 8.7 1.9 57.9 40.0 67.5
LnGrp LOS E D D D D B D A A E D E
Approach Vol, veh/h 747 2305 1011 1747
Approach Delay, s/veh 51.5 35.9 19.0 48.5
Approach LOS D D B D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.9 51.0 36.7 22.5 19.8 41.0 14.0 45.1
Change Period (Y+Rc), s 4.0 * 6.6 4.0 7.0 * 6.6 * 6.6 4.0 7.0
Max Green Setting (Gmax), s8.0 * 36 20.0 34.0 * 10 * 34 13.0 41.0
Max Q Clear Time (g_c+I1), s6.0 6.0 19.2 14.0 10.8 36.2 9.9 34.3
Green Ext Time (p_c), s 0.0 2.6 0.1 1.5 0.0 0.0 0.1 3.8

Intersection Summary
HCM 6th Ctrl Delay 38.8
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 130 440 210 340 1780 120 90 310 70 80 560 240
Future Volume (veh/h) 130 440 210 340 1780 120 90 310 70 80 560 240
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 137 463 221 358 1874 126 95 326 74 84 589 253
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 271 723 331 865 2074 644 121 1008 450 98 849 379
Arrive On Green 0.08 0.21 0.19 0.25 0.41 0.41 0.07 0.28 0.28 0.06 0.24 0.24
Sat Flow, veh/h 3456 3426 1566 3456 5106 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 137 460 224 358 1874 126 95 326 74 84 589 253
Grp Sat Flow(s),veh/h/ln1728 1702 1588 1728 1702 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 3.4 11.2 11.9 7.9 31.2 4.6 4.8 6.6 1.3 4.2 13.7 9.1
Cycle Q Clear(g_c), s 3.4 11.2 11.9 7.9 31.2 4.6 4.8 6.6 1.3 4.2 13.7 9.1
Prop In Lane 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 271 719 335 865 2074 644 121 1008 450 98 849 379
V/C Ratio(X) 0.51 0.64 0.67 0.41 0.90 0.20 0.79 0.32 0.16 0.85 0.69 0.67
Avail Cap(c_a), veh/h 271 1056 493 865 2085 647 157 1369 611 98 1251 558
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 40.1 32.6 33.8 28.4 25.2 17.4 41.6 25.6 4.0 42.4 31.4 15.2
Incr Delay (d2), s/veh 0.6 1.0 2.3 0.1 6.0 0.1 13.1 0.1 0.1 46.2 0.8 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.4 4.4 4.6 3.0 12.2 1.6 2.4 2.6 1.1 3.0 5.6 4.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 40.7 33.5 36.1 28.5 31.3 17.5 54.6 25.7 4.1 88.6 32.2 16.7
LnGrp LOS D C D C C B D C A F C B
Approach Vol, veh/h 821 2358 495 926
Approach Delay, s/veh 35.4 30.1 28.1 33.1
Approach LOS D C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.0 29.7 28.8 23.1 13.0 25.7 11.1 40.8
Change Period (Y+Rc), s 4.0 * 6.9 * 6.1 * 6.1 * 6.9 * 6.9 * 6.1 * 6.1
Max Green Setting (Gmax), s5.0 * 32 * 16 * 26 * 8 * 29 * 5 * 35
Max Q Clear Time (g_c+I1), s6.2 8.6 9.9 13.9 6.8 15.7 5.4 33.2
Green Ext Time (p_c), s 0.0 1.7 0.4 3.2 0.0 3.1 0.0 1.5

Intersection Summary
HCM 6th Ctrl Delay 31.4
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
30: Day Creek Blvd & Base Line Rd Cumulative Year No Project AM Peak 

Etiwanda Heights TIA 12:00 am 06/01/2017 Cumulative Year No Project AM Peak Synchro 10 Report
Fehr & Peers Page 30

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 190 420 100 210 1670 170 130 360 50 260 640 470
Future Volume (veh/h) 190 420 100 210 1670 170 130 360 50 260 640 470
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 200 442 105 221 1758 179 137 379 53 274 674 495
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 315 1946 730 335 1924 752 303 1383 564 365 1476 584
Arrive On Green 0.09 0.38 0.37 0.10 0.38 0.37 0.09 0.27 0.26 0.11 0.29 0.28
Sat Flow, veh/h 3456 5106 1585 3456 5106 1585 3456 5106 1585 3456 5106 1585
Grp Volume(v), veh/h 200 442 105 221 1758 179 137 379 53 274 674 495
Grp Sat Flow(s),veh/h/ln1728 1702 1585 1728 1702 1585 1728 1702 1585 1728 1702 1585
Q Serve(g_s), s 6.1 6.5 0.9 6.8 36.0 0.0 4.1 6.4 1.5 8.5 11.9 21.5
Cycle Q Clear(g_c), s 6.1 6.5 0.9 6.8 36.0 0.0 4.1 6.4 1.5 8.5 11.9 21.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 315 1946 730 335 1924 752 303 1383 564 365 1476 584
V/C Ratio(X) 0.64 0.23 0.14 0.66 0.91 0.24 0.45 0.27 0.09 0.75 0.46 0.85
Avail Cap(c_a), veh/h 396 1946 730 390 1931 754 303 1383 564 365 1476 584
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.77 0.77 0.77 1.00 1.00 1.00 0.97 0.97 0.97 0.70 0.70 0.70
Uniform Delay (d), s/veh 48.2 23.1 6.3 47.9 32.6 17.1 47.7 31.6 10.1 47.8 32.0 31.9
Incr Delay (d2), s/veh 0.7 0.0 0.0 2.1 7.0 0.1 0.4 0.5 0.3 5.3 0.7 10.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.6 2.4 0.6 2.9 14.9 2.5 1.7 2.6 0.7 3.8 4.7 8.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 48.9 23.1 6.4 50.0 39.6 17.2 48.1 32.1 10.4 53.1 32.7 42.4
LnGrp LOS D C A D D B D C B D C D
Approach Vol, veh/h 747 2158 569 1443
Approach Delay, s/veh 27.7 38.8 33.9 39.9
Approach LOS C D C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.7 45.9 13.6 35.8 15.1 45.5 15.6 33.8
Change Period (Y+Rc), s 5.8 6.9 6.0 7.1 6.9 * 6.9 6.0 7.1
Max Green Setting (Gmax), s10.6 38.9 6.0 28.7 10.8 * 39 8.0 26.7
Max Q Clear Time (g_c+I1), s8.8 8.5 6.1 23.5 8.1 38.0 10.5 8.4
Green Ext Time (p_c), s 0.1 1.9 0.0 1.9 0.1 0.6 0.0 1.4

Intersection Summary
HCM 6th Ctrl Delay 36.9
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 150 580 120 510 1610 260 130 330 80 240 360 260
Future Volume (veh/h) 150 580 120 510 1610 260 130 330 80 240 360 260
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 158 611 126 537 1695 179 137 347 36 253 379 274
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 215 1014 206 767 2118 658 192 411 668 267 662 472
Arrive On Green 0.06 0.24 0.22 0.22 0.41 0.41 0.06 0.22 0.20 0.15 0.33 0.31
Sat Flow, veh/h 3456 4256 863 3456 5106 1585 3456 1870 1585 1781 1980 1413
Grp Volume(v), veh/h 158 487 250 537 1695 179 137 347 36 253 340 313
Grp Sat Flow(s),veh/h/ln1728 1702 1715 1728 1702 1585 1728 1870 1585 1781 1777 1616
Q Serve(g_s), s 5.4 15.2 15.7 17.2 34.9 4.8 4.7 21.3 0.0 16.9 18.9 19.5
Cycle Q Clear(g_c), s 5.4 15.2 15.7 17.2 34.9 4.8 4.7 21.3 0.0 16.9 18.9 19.5
Prop In Lane 1.00 0.50 1.00 1.00 1.00 1.00 1.00 0.87
Lane Grp Cap(c), veh/h 215 811 409 767 2118 658 192 411 668 267 594 540
V/C Ratio(X) 0.74 0.60 0.61 0.70 0.80 0.27 0.71 0.84 0.05 0.95 0.57 0.58
Avail Cap(c_a), veh/h 317 811 409 767 2118 658 259 489 735 267 598 544
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 55.3 40.6 41.2 43.0 30.8 6.7 55.7 44.9 20.5 50.5 32.9 34.0
Incr Delay (d2), s/veh 3.6 3.3 6.7 2.7 3.3 1.0 4.7 9.7 0.0 40.6 0.8 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.4 6.5 7.2 7.3 13.9 3.2 2.1 10.7 0.6 10.3 8.0 7.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 58.9 43.9 47.9 45.7 34.0 7.7 60.4 54.6 20.5 91.1 33.7 35.0
LnGrp LOS E D D D C A E D C F C C
Approach Vol, veh/h 895 2411 520 906
Approach Delay, s/veh 47.7 34.7 53.8 50.2
Approach LOS D C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s32.6 32.6 10.7 44.1 11.5 53.8 24.4 30.4
Change Period (Y+Rc), s * 6 * 6 4.0 6.4 4.0 * 6 6.4 * 6.4
Max Green Setting (Gmax), s* 26 * 27 9.0 38.0 11.0 * 42 18.0 * 29
Max Q Clear Time (g_c+I1), s19.2 17.7 6.7 21.5 7.4 36.9 18.9 23.3
Green Ext Time (p_c), s 0.9 1.9 0.1 2.2 0.1 3.2 0.0 0.6

Intersection Summary
HCM 6th Ctrl Delay 42.2
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 670 0 0 1310 0 0 0 0 380 0 970
Future Volume (veh/h) 0 670 0 0 1310 0 0 0 0 380 0 970
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1870 0 0 1870 0 1870 0 1870
Adj Flow Rate, veh/h 0 705 0 0 1379 0 400 0 1021
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 2 0 0 2 0 2 0 2
Cap, veh/h 0 2696 0 0 2696 0 1400 0 1131
Arrive On Green 0.00 0.53 0.00 0.00 1.00 0.00 0.41 0.00 0.41
Sat Flow, veh/h 0 5443 0 0 5443 0 3456 0 2790
Grp Volume(v), veh/h 0 705 0 0 1379 0 400 0 1021
Grp Sat Flow(s),veh/h/ln 0 1702 0 0 1702 0 1728 0 1395
Q Serve(g_s), s 0.0 9.1 0.0 0.0 0.0 0.0 9.3 0.0 41.2
Cycle Q Clear(g_c), s 0.0 9.1 0.0 0.0 0.0 0.0 9.3 0.0 41.2
Prop In Lane 0.00 0.00 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2696 0 0 2696 0 1400 0 1131
V/C Ratio(X) 0.00 0.26 0.00 0.00 0.51 0.00 0.29 0.00 0.90
Avail Cap(c_a), veh/h 0 2696 0 0 2696 0 1785 0 1441
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 0.00 0.00 0.09 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 15.5 0.0 0.0 0.0 0.0 24.0 0.0 33.5
Incr Delay (d2), s/veh 0.0 0.2 0.0 0.0 0.1 0.0 0.0 0.0 6.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 3.4 0.0 0.0 0.0 0.0 3.8 0.0 14.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 15.7 0.0 0.0 0.1 0.0 24.0 0.0 39.5
LnGrp LOS A B A A A A C A D
Approach Vol, veh/h 705 1379 1421
Approach Delay, s/veh 15.7 0.1 35.2
Approach LOS B A D

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 67.4 52.6 67.4
Change Period (Y+Rc), s 6.2 6.0 6.2
Max Green Setting (Gmax), s 47.8 60.0 47.8
Max Q Clear Time (g_c+I1), s 11.1 43.2 2.0
Green Ext Time (p_c), s 3.1 3.4 7.4

Intersection Summary
HCM 6th Ctrl Delay 17.4
HCM 6th LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 110 520 420 80 2100 502 350 462 230 240 288 638
Future Volume (veh/h) 110 520 420 80 2100 502 350 462 230 240 288 638
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 116 547 150 84 2211 348 368 486 242 253 303 554
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 252 2588 542 252 2198 542 289 1113 551 169 1036 462
Arrive On Green 0.24 0.57 0.57 0.05 0.11 0.11 0.16 0.48 0.47 0.29 0.29 0.29
Sat Flow, veh/h 1781 7575 1585 1781 6434 1585 1781 2302 1140 727 3554 1585
Grp Volume(v), veh/h 116 547 150 84 2211 348 368 375 353 253 303 554
Grp Sat Flow(s),veh/h/ln1781 1515 1585 1781 1609 1585 1781 1777 1665 727 1777 1585
Q Serve(g_s), s 6.7 4.2 5.8 5.5 41.0 25.2 19.5 16.6 17.0 18.0 7.9 35.0
Cycle Q Clear(g_c), s 6.7 4.2 5.8 5.5 41.0 25.2 19.5 16.6 17.0 35.0 7.9 35.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.68 1.00 1.00
Lane Grp Cap(c), veh/h 252 2588 542 252 2198 542 289 859 805 169 1036 462
V/C Ratio(X) 0.46 0.21 0.28 0.33 1.01 0.64 1.27 0.44 0.44 1.50 0.29 1.20
Avail Cap(c_a), veh/h 252 2588 542 252 2198 542 289 859 805 169 1036 462
HCM Platoon Ratio 1.67 1.67 1.67 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.97 0.97 0.97 0.63 0.63 0.63 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.9 17.9 18.2 51.7 53.2 46.2 50.3 20.3 20.9 54.2 32.9 42.5
Incr Delay (d2), s/veh 1.3 0.2 1.2 0.5 16.6 3.7 146.4 1.6 1.7 251.8 0.2 108.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.8 1.4 2.1 2.5 20.1 11.2 20.2 6.9 6.7 16.9 3.3 27.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 43.2 18.1 19.4 52.2 69.9 49.9 196.6 21.9 22.6 306.0 33.1 151.1
LnGrp LOS D B B D F D F C C F C F
Approach Vol, veh/h 813 2643 1096 1110
Approach Delay, s/veh 21.9 66.7 80.8 154.2
Approach LOS C E F F

Timer - Assigned Phs 1 2 4 5 6 7 8
Phs Duration (G+Y+Rc), s21.0 45.0 62.5 21.0 45.0 23.5 39.0
Change Period (Y+Rc), s 4.0 6.2 * 6.7 4.0 6.2 * 6.7 * 6.7
Max Green Setting (Gmax), s9.0 38.8 * 56 9.0 38.8 * 16 * 32
Max Q Clear Time (g_c+I1), s8.7 43.0 19.0 7.5 7.8 21.5 37.0
Green Ext Time (p_c), s 0.0 0.0 4.7 0.0 4.1 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 80.1
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 360 630 0 0 2340 80 340 0 440 0 0 0
Future Volume (veh/h) 360 630 0 0 2340 80 340 0 440 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 0 0 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 379 663 0 0 2463 0 438 0 172
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 430 3956 0 0 3970 565 0 251
Arrive On Green 0.25 1.00 0.00 0.00 0.62 0.00 0.16 0.00 0.16
Sat Flow, veh/h 3456 5274 0 0 6696 1585 3563 0 1585
Grp Volume(v), veh/h 379 663 0 0 2463 0 438 0 172
Grp Sat Flow(s),veh/h/ln1728 1702 0 0 1609 1585 1781 0 1585
Q Serve(g_s), s 12.7 0.0 0.0 0.0 28.5 0.0 14.2 0.0 12.3
Cycle Q Clear(g_c), s 12.7 0.0 0.0 0.0 28.5 0.0 14.2 0.0 12.3
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 430 3956 0 0 3970 565 0 251
V/C Ratio(X) 0.88 0.17 0.00 0.00 0.62 0.78 0.00 0.68
Avail Cap(c_a), veh/h 518 3956 0 0 3970 950 0 423
HCM Platoon Ratio 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.56 0.56 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 44.2 0.0 0.0 0.0 14.3 0.0 48.4 0.0 47.7
Incr Delay (d2), s/veh 7.7 0.1 0.0 0.0 0.7 0.0 0.9 0.0 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.1 0.0 0.0 0.0 9.4 0.0 6.4 0.0 4.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 51.9 0.1 0.0 0.0 15.0 0.0 49.3 0.0 48.9
LnGrp LOS D A A A B D A D
Approach Vol, veh/h 1042 2463 A 610
Approach Delay, s/veh 18.9 15.0 49.2
Approach LOS B B D

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 97.0 18.9 78.1 23.0
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 77.8 18.0 55.8 30.2
Max Q Clear Time (g_c+I1), s 2.0 14.7 30.5 16.2
Green Ext Time (p_c), s 2.9 0.3 15.3 1.1

Intersection Summary
HCM 6th Ctrl Delay 21.1
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 260 70 80 130 110 230 30 470 30 170 1080 350
Future Volume (veh/h) 260 70 80 130 110 230 30 470 30 170 1080 350
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 274 74 84 137 116 28 32 495 32 179 1137 368
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 308 259 231 212 251 112 580 1880 120 825 1622 525
Arrive On Green 0.13 0.15 0.13 0.05 0.07 0.07 0.25 0.38 0.36 0.58 0.85 0.81
Sat Flow, veh/h 1781 1777 1585 1781 3554 1585 1781 4904 314 1781 3817 1235
Grp Volume(v), veh/h 274 74 84 137 116 28 32 342 185 179 1014 491
Grp Sat Flow(s),veh/h/ln1781 1777 1585 1781 1777 1585 1781 1702 1814 1781 1702 1648
Q Serve(g_s), s 15.0 4.5 5.8 6.0 3.8 1.2 0.0 8.3 8.4 0.0 13.3 15.3
Cycle Q Clear(g_c), s 15.0 4.5 5.8 6.0 3.8 1.2 0.0 8.3 8.4 0.0 13.3 15.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.17 1.00 0.75
Lane Grp Cap(c), veh/h 308 259 231 212 251 112 580 1305 695 825 1447 700
V/C Ratio(X) 0.89 0.29 0.36 0.64 0.46 0.25 0.06 0.26 0.27 0.22 0.70 0.70
Avail Cap(c_a), veh/h 308 622 555 212 977 436 580 1305 695 825 1447 700
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.74 0.74 0.74
Uniform Delay (d), s/veh 47.1 45.7 47.3 52.7 53.6 17.6 17.8 25.4 25.6 7.3 6.2 7.7
Incr Delay (d2), s/veh 25.8 0.2 0.4 6.5 0.5 0.4 0.0 0.5 0.9 0.1 2.1 4.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.0 2.0 2.3 4.4 1.7 0.8 0.5 3.3 3.6 1.3 2.6 3.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 72.9 45.9 47.7 59.2 54.0 18.0 17.9 25.9 26.5 7.4 8.3 12.0
LnGrp LOS E D D E D B B C C A A B
Approach Vol, veh/h 432 281 559 1684
Approach Delay, s/veh 63.4 53.0 25.6 9.3
Approach LOS E D C A

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s38.5 50.0 10.0 21.5 33.5 55.0 19.0 12.5
Change Period (Y+Rc), s * 4 6.6 4.0 6.3 * 4 6.6 4.0 6.3
Max Green Setting (Gmax), s* 10 43.4 6.0 39.7 * 5 48.4 15.0 30.7
Max Q Clear Time (g_c+I1), s2.0 10.4 8.0 7.8 2.0 17.3 17.0 5.8
Green Ext Time (p_c), s 0.3 1.9 0.0 0.5 0.0 7.1 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 24.4
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 100 290 160 100 960 70 60 210 30 100 660 330
Future Volume (veh/h) 100 290 160 100 960 70 60 210 30 100 660 330
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 105 305 168 105 1011 74 63 221 32 105 695 347
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 247 777 417 421 1168 85 248 972 434 445 1019 455
Arrive On Green 0.07 0.35 0.32 0.07 0.35 0.32 0.05 0.27 0.27 0.07 0.29 0.29
Sat Flow, veh/h 1781 2232 1199 1781 3357 246 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 105 241 232 105 535 550 63 221 32 105 695 347
Grp Sat Flow(s),veh/h/ln1781 1777 1654 1781 1777 1826 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 2.5 6.6 7.0 2.5 18.2 18.2 1.7 3.1 1.0 2.8 11.2 12.9
Cycle Q Clear(g_c), s 2.5 6.6 7.0 2.5 18.2 18.2 1.7 3.1 1.0 2.8 11.2 12.9
Prop In Lane 1.00 0.73 1.00 0.13 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 247 618 576 421 618 635 248 972 434 445 1019 455
V/C Ratio(X) 0.42 0.39 0.40 0.25 0.87 0.87 0.25 0.23 0.07 0.24 0.68 0.76
Avail Cap(c_a), veh/h 268 629 586 442 629 646 293 1159 517 466 1159 517
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 16.1 15.9 16.6 13.5 19.7 19.8 17.7 18.2 17.4 16.6 20.5 21.1
Incr Delay (d2), s/veh 1.2 0.1 0.2 0.3 11.4 11.2 0.5 0.0 0.0 0.3 1.0 4.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.9 2.3 2.3 0.9 8.2 8.4 0.6 1.1 0.3 1.0 4.1 4.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 17.3 16.1 16.7 13.8 31.1 31.0 18.2 18.2 17.4 16.9 21.4 25.9
LnGrp LOS B B B B C C B B B B C C
Approach Vol, veh/h 578 1190 316 1147
Approach Delay, s/veh 16.5 29.5 18.2 22.4
Approach LOS B C B C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.2 26.5 7.4 22.6 8.2 26.5 8.2 21.7
Change Period (Y+Rc), s 4.0 * 5.9 4.0 * 6.1 4.0 * 5.9 4.0 * 6.1
Max Green Setting (Gmax), s5.0 * 21 5.0 * 19 5.0 * 21 5.0 * 19
Max Q Clear Time (g_c+I1), s4.5 9.0 3.7 14.9 4.5 20.2 4.8 5.1
Green Ext Time (p_c), s 0.0 1.3 0.0 1.5 0.0 0.4 0.0 0.7

Intersection Summary
HCM 6th Ctrl Delay 23.5
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 110 190 140 70 610 130 120 280 20 100 550 290
Future Volume (veh/h) 110 190 140 70 610 130 120 280 20 100 550 290
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 116 200 147 74 642 137 126 295 21 105 579 305
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 287 643 449 422 905 193 161 1502 490 135 1427 484
Arrive On Green 0.07 0.32 0.28 0.06 0.31 0.27 0.09 0.29 0.25 0.08 0.28 0.24
Sat Flow, veh/h 1781 1999 1397 1781 2914 621 1781 5106 1585 1781 5106 1585
Grp Volume(v), veh/h 116 177 170 74 391 388 126 295 21 105 579 305
Grp Sat Flow(s),veh/h/ln1781 1777 1619 1781 1777 1759 1781 1702 1585 1781 1702 1585
Q Serve(g_s), s 2.9 4.8 5.3 1.9 12.4 12.5 4.4 2.8 0.6 3.7 5.9 10.5
Cycle Q Clear(g_c), s 2.9 4.8 5.3 1.9 12.4 12.5 4.4 2.8 0.6 3.7 5.9 10.5
Prop In Lane 1.00 0.86 1.00 0.35 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 287 572 521 422 552 546 161 1502 490 135 1427 484
V/C Ratio(X) 0.40 0.31 0.33 0.18 0.71 0.71 0.78 0.20 0.04 0.78 0.41 0.63
Avail Cap(c_a), veh/h 305 1106 1007 459 1106 1094 224 2599 831 196 2519 823
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 16.3 16.3 17.2 15.1 19.4 19.8 28.4 16.8 15.4 28.9 18.6 19.0
Incr Delay (d2), s/veh 0.3 0.1 0.1 0.1 0.6 0.6 7.4 0.0 0.0 6.5 0.1 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 1.7 1.7 0.6 4.4 4.5 2.0 0.9 0.2 1.6 2.0 3.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.7 16.4 17.4 15.2 20.0 20.5 35.8 16.9 15.4 35.4 18.7 19.5
LnGrp LOS B B B B C C D B B D B B
Approach Vol, veh/h 463 853 442 989
Approach Delay, s/veh 16.8 19.8 22.2 20.7
Approach LOS B B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.8 22.7 7.6 24.5 9.7 21.8 8.4 23.8
Change Period (Y+Rc), s 4.0 * 6.7 4.0 6.5 4.0 * 6.7 4.0 6.5
Max Green Setting (Gmax), s7.0 * 30 5.0 37.1 8.0 * 29 5.0 37.1
Max Q Clear Time (g_c+I1), s5.7 4.8 3.9 7.3 6.4 12.5 4.9 14.5
Green Ext Time (p_c), s 0.0 1.2 0.0 1.2 0.0 2.6 0.0 2.8

Intersection Summary
HCM 6th Ctrl Delay 20.0
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 70 220 80 300 750 110 130 310 100 140 1070 210
Future Volume (veh/h) 70 220 80 300 750 110 130 310 100 140 1070 210
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 74 232 84 316 789 116 137 326 105 147 1126 221
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 168 470 165 382 956 426 342 2314 718 174 1449 284
Arrive On Green 0.05 0.18 0.16 0.13 0.27 0.27 0.38 0.91 0.91 0.10 0.34 0.32
Sat Flow, veh/h 1781 2577 907 1781 3554 1585 1781 5106 1585 1781 4283 840
Grp Volume(v), veh/h 74 158 158 316 789 116 137 326 105 147 895 452
Grp Sat Flow(s),veh/h/ln1781 1777 1707 1781 1777 1585 1781 1702 1585 1781 1702 1719
Q Serve(g_s), s 4.1 9.6 10.1 16.0 25.0 6.9 6.7 0.8 0.9 9.7 28.3 28.5
Cycle Q Clear(g_c), s 4.1 9.6 10.1 16.0 25.0 6.9 6.7 0.8 0.9 9.7 28.3 28.5
Prop In Lane 1.00 0.53 1.00 1.00 1.00 1.00 1.00 0.49
Lane Grp Cap(c), veh/h 168 324 311 382 956 426 342 2314 718 174 1152 582
V/C Ratio(X) 0.44 0.49 0.51 0.83 0.83 0.27 0.40 0.14 0.15 0.84 0.78 0.78
Avail Cap(c_a), veh/h 174 480 461 382 1256 560 342 2314 718 267 1152 582
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97 1.00 1.00 1.00
Uniform Delay (d), s/veh 40.1 44.0 44.8 36.5 41.2 34.6 32.0 3.1 3.1 53.2 35.6 36.2
Incr Delay (d2), s/veh 0.7 0.4 0.5 13.2 2.7 0.1 0.3 0.1 0.4 8.6 5.2 9.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.8 4.1 4.2 8.8 10.9 2.6 2.6 0.3 0.3 4.6 11.9 12.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 40.8 44.5 45.3 49.7 43.9 34.7 32.2 3.2 3.5 61.8 40.8 46.1
LnGrp LOS D D D D D C C A A E D D
Approach Vol, veh/h 390 1221 568 1494
Approach Delay, s/veh 44.1 44.6 10.3 44.5
Approach LOS D D B D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s20.0 25.9 29.5 44.6 9.6 36.3 15.7 58.4
Change Period (Y+Rc), s 4.0 6.3 * 6.5 * 6.5 4.0 6.3 4.0 * 6.5
Max Green Setting (Gmax), s16.0 30.1 * 15 * 38 6.0 40.1 18.0 * 35
Max Q Clear Time (g_c+I1), s18.0 12.1 8.7 30.5 6.1 27.0 11.7 2.9
Green Ext Time (p_c), s 0.0 0.9 0.1 3.4 0.0 3.0 0.1 1.4

Intersection Summary
HCM 6th Ctrl Delay 39.2
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 130 650 130 380 1770 140 120 290 180 90 1080 280
Future Volume (veh/h) 130 650 130 380 1770 140 120 290 180 90 1080 280
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 137 684 137 400 1863 147 126 305 189 95 1137 295
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 191 1821 565 515 2432 755 173 1994 491 145 1405 436
Arrive On Green 0.06 0.36 0.36 0.15 0.48 0.48 0.05 0.31 0.31 0.04 0.28 0.28
Sat Flow, veh/h 3456 5106 1585 3456 5106 1585 3456 6434 1585 3456 5106 1585
Grp Volume(v), veh/h 137 684 137 400 1863 147 126 305 189 95 1137 295
Grp Sat Flow(s),veh/h/ln1728 1702 1585 1728 1702 1585 1728 1609 1585 1728 1702 1585
Q Serve(g_s), s 4.7 11.9 7.3 13.4 36.1 6.4 4.3 4.1 6.7 3.2 24.9 15.5
Cycle Q Clear(g_c), s 4.7 11.9 7.3 13.4 36.1 6.4 4.3 4.1 6.7 3.2 24.9 15.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 191 1821 565 515 2432 755 173 1994 491 145 1405 436
V/C Ratio(X) 0.72 0.38 0.24 0.78 0.77 0.19 0.73 0.15 0.38 0.65 0.81 0.68
Avail Cap(c_a), veh/h 202 1821 565 547 2432 755 173 1994 491 173 1540 478
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.13 0.13 0.13 1.00 1.00 1.00 0.67 0.67 0.67
Uniform Delay (d), s/veh 55.8 28.7 27.2 49.1 25.9 18.1 56.2 30.0 11.6 56.6 40.5 23.6
Incr Delay (d2), s/veh 11.0 0.6 1.0 0.9 0.3 0.1 14.4 0.0 0.2 4.5 1.8 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.3 4.7 2.8 5.6 13.5 2.2 2.2 1.5 3.9 1.5 10.2 5.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 66.8 29.3 28.2 50.1 26.2 18.2 70.6 30.0 11.7 61.1 42.4 25.3
LnGrp LOS E C C D C B E C B E D C
Approach Vol, veh/h 958 2410 620 1527
Approach Delay, s/veh 34.5 29.7 32.7 40.3
Approach LOS C C C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s25.0 46.8 13.2 37.0 10.6 61.2 9.0 41.2
Change Period (Y+Rc), s 7.1 * 7.1 * 7.2 * 7.2 4.0 7.1 4.0 * 7.2
Max Green Setting (Gmax), s19.0 * 40 * 6 * 33 7.0 51.7 6.0 * 33
Max Q Clear Time (g_c+I1), s15.4 13.9 6.3 26.9 6.7 38.1 5.2 8.7
Green Ext Time (p_c), s 0.5 2.9 0.0 2.9 0.0 7.5 0.0 1.4

Intersection Summary
HCM 6th Ctrl Delay 33.8
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 570 110 30 2280 200 120 260 30 320 760 130
Future Volume (veh/h) 60 570 110 30 2280 200 120 260 30 320 760 130
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 63 600 116 32 2400 211 126 274 32 337 800 137
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 126 2251 699 276 2578 800 89 457 371 679 978 436
Arrive On Green 0.04 0.44 0.44 0.08 0.50 0.50 0.05 0.13 0.13 0.20 0.28 0.28
Sat Flow, veh/h 3456 5106 1585 3456 5106 1585 1781 3554 1585 3456 3554 1585
Grp Volume(v), veh/h 63 600 116 32 2400 211 126 274 32 337 800 137
Grp Sat Flow(s),veh/h/ln1728 1702 1585 1728 1702 1585 1781 1777 1585 1728 1777 1585
Q Serve(g_s), s 2.1 8.9 5.3 1.0 52.7 3.5 6.0 8.7 0.0 10.4 25.3 6.5
Cycle Q Clear(g_c), s 2.1 8.9 5.3 1.0 52.7 3.5 6.0 8.7 0.0 10.4 25.3 6.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 126 2251 699 276 2578 800 89 457 371 679 978 436
V/C Ratio(X) 0.50 0.27 0.17 0.12 0.93 0.26 1.41 0.60 0.09 0.50 0.82 0.31
Avail Cap(c_a), veh/h 144 2251 699 276 2578 800 89 1069 644 679 1188 530
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.94 0.94 0.94 1.00 1.00 1.00 1.00 1.00 1.00 0.79 0.79 0.79
Uniform Delay (d), s/veh 56.7 21.3 20.2 51.3 27.8 2.5 57.0 49.4 35.9 42.9 40.7 21.3
Incr Delay (d2), s/veh 2.8 0.3 0.5 0.2 7.6 0.8 240.2 1.3 0.1 0.4 2.5 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 3.4 2.0 0.4 21.1 3.0 8.6 3.9 0.7 4.4 11.0 3.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 59.6 21.5 20.7 51.5 35.3 3.3 297.2 50.6 36.0 43.4 43.2 21.4
LnGrp LOS E C C D D A F D D D D C
Approach Vol, veh/h 779 2643 432 1274
Approach Delay, s/veh 24.5 33.0 121.5 40.9
Approach LOS C C F D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.1 56.9 10.0 37.0 8.4 64.6 27.6 19.4
Change Period (Y+Rc), s* 6.5 * 6.5 4.0 7.1 4.0 * 6.5 4.0 7.1
Max Green Setting (Gmax), s* 5 * 50 6.0 37.0 5.0 * 50 10.0 33.0
Max Q Clear Time (g_c+I1), s3.0 10.9 8.0 27.3 4.1 54.7 12.4 10.7
Green Ext Time (p_c), s 0.0 2.6 0.0 2.7 0.0 0.0 0.0 1.6

Intersection Summary
HCM 6th Ctrl Delay 41.1
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 80 840 10 360 2290 180 10 20 60 500 180 210
Future Volume (veh/h) 80 840 10 360 2290 180 10 20 60 500 180 210
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683
Adj Flow Rate, veh/h 84 884 11 379 2411 0 11 21 5 533 179 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 126 3160 39 433 2898 184 271 84 656 229
Arrive On Green 0.04 0.53 0.53 0.14 0.63 0.00 0.06 0.06 0.06 0.14 0.14 0.00
Sat Flow, veh/h 3110 5939 74 3110 4595 1427 3110 4595 1427 4809 1683 1427
Grp Volume(v), veh/h 84 646 249 379 2411 0 11 21 5 533 179 0
Grp Sat Flow(s),veh/h/ln1555 1448 1670 1555 1532 1427 1555 1532 1427 1603 1683 1427
Q Serve(g_s), s 3.2 9.8 9.8 14.3 48.9 0.0 0.4 0.5 0.4 12.9 12.3 0.0
Cycle Q Clear(g_c), s 3.2 9.8 9.8 14.3 48.9 0.0 0.4 0.5 0.4 12.9 12.3 0.0
Prop In Lane 1.00 0.04 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 126 2310 888 433 2898 184 271 84 656 229
V/C Ratio(X) 0.66 0.28 0.28 0.87 0.83 0.06 0.08 0.06 0.81 0.78
Avail Cap(c_a), veh/h 130 2310 888 570 2898 622 919 285 1122 393
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.59 0.59 0.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 56.8 15.4 15.4 50.6 17.2 0.0 53.3 53.4 53.3 50.3 50.1 0.0
Incr Delay (d2), s/veh 9.4 0.3 0.8 5.9 1.8 0.0 0.1 0.0 0.1 0.9 2.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.4 3.0 3.7 5.7 14.9 0.0 0.2 0.2 0.1 5.1 5.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 66.1 15.7 16.2 56.6 19.0 0.0 53.4 53.4 53.4 51.3 52.3 0.0
LnGrp LOS E B B E B D D D D D
Approach Vol, veh/h 979 2790 A 37 712 A
Approach Delay, s/veh 20.2 24.1 53.4 51.5
Approach LOS C C D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s20.7 67.8 20.4 8.9 79.7 11.1
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s22.0 30.0 28.0 5.0 47.0 24.0
Max Q Clear Time (g_c+I1), s16.3 11.8 14.9 5.2 50.9 2.5
Green Ext Time (p_c), s 0.4 3.2 1.4 0.0 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 27.8
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 770 0 0 2170 0 0 0 0 80 0 740
Future Volume (veh/h) 0 770 0 0 2170 0 0 0 0 80 0 740
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1870 0 0 1870 0 1870 1870 1870
Adj Flow Rate, veh/h 0 811 0 0 2284 0 56 0 809
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 2 0 0 2 0 2 2 2
Cap, veh/h 0 3243 0 0 3243 0 531 0 945
Arrive On Green 0.00 1.00 0.00 0.00 0.64 0.00 0.30 0.00 0.30
Sat Flow, veh/h 0 5443 0 0 5443 0 1781 0 3170
Grp Volume(v), veh/h 0 811 0 0 2284 0 56 0 809
Grp Sat Flow(s),veh/h/ln 0 1702 0 0 1702 0 1781 0 1585
Q Serve(g_s), s 0.0 0.0 0.0 0.0 35.4 0.0 2.7 0.0 28.9
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 35.4 0.0 2.7 0.0 28.9
Prop In Lane 0.00 0.00 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 3243 0 0 3243 0 531 0 945
V/C Ratio(X) 0.00 0.25 0.00 0.00 0.70 0.00 0.11 0.00 0.86
Avail Cap(c_a), veh/h 0 3243 0 0 3243 0 668 0 1189
HCM Platoon Ratio 1.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.89 0.00 0.00 0.56 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 14.5 0.0 30.5 0.0 39.7
Incr Delay (d2), s/veh 0.0 0.2 0.0 0.0 0.4 0.0 0.1 0.0 5.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.0 0.0 0.0 11.7 0.0 1.2 0.0 11.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 0.2 0.0 0.0 14.8 0.0 30.6 0.0 44.9
LnGrp LOS A A A A B A C A D
Approach Vol, veh/h 811 2284 865
Approach Delay, s/veh 0.2 14.8 44.0
Approach LOS A B D

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 80.2 39.8 80.2
Change Period (Y+Rc), s 6.5 5.8 6.5
Max Green Setting (Gmax), s 64.5 43.2 64.5
Max Q Clear Time (g_c+I1), s 2.0 30.9 37.4
Green Ext Time (p_c), s 4.6 3.1 16.7

Intersection Summary
HCM 6th Ctrl Delay 18.2
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 730 0 0 2340 0 590 0 430 0 0 0
Future Volume (veh/h) 0 730 0 0 2340 0 590 0 430 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1870 0 0 1870 0 1870 1870 1870
Adj Flow Rate, veh/h 0 768 0 0 2463 0 762 0 302
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 2 0 0 2 0 2 2 2
Cap, veh/h 0 3424 0 0 3424 0 936 0 416
Arrive On Green 0.00 1.00 0.00 0.00 0.67 0.00 0.26 0.00 0.26
Sat Flow, veh/h 0 5443 0 0 5443 0 3563 0 1585
Grp Volume(v), veh/h 0 768 0 0 2463 0 762 0 302
Grp Sat Flow(s),veh/h/ln 0 1702 0 0 1702 0 1781 0 1585
Q Serve(g_s), s 0.0 0.0 0.0 0.0 36.8 0.0 24.1 0.0 20.8
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 36.8 0.0 24.1 0.0 20.8
Prop In Lane 0.00 0.00 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 3424 0 0 3424 0 936 0 416
V/C Ratio(X) 0.00 0.22 0.00 0.00 0.72 0.00 0.81 0.00 0.73
Avail Cap(c_a), veh/h 0 3424 0 0 3424 0 1241 0 552
HCM Platoon Ratio 1.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.98 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 12.6 0.0 41.5 0.0 40.3
Incr Delay (d2), s/veh 0.0 0.1 0.0 0.0 0.7 0.0 3.2 0.0 3.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.0 0.0 0.0 11.7 0.0 10.9 0.0 8.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 0.1 0.0 0.0 13.3 0.0 44.7 0.0 43.5
LnGrp LOS A A A A B A D A D
Approach Vol, veh/h 768 2463 1064
Approach Delay, s/veh 0.1 13.3 44.3
Approach LOS A B D

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 84.5 84.5 35.5
Change Period (Y+Rc), s 6.5 6.5 5.8
Max Green Setting (Gmax), s 67.7 67.7 40.0
Max Q Clear Time (g_c+I1), s 2.0 38.8 26.1
Green Ext Time (p_c), s 4.3 19.2 3.7

Intersection Summary
HCM 6th Ctrl Delay 18.6
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th AWSC Etiwanda Heights TIA
1: Amethyst Ave & Wilson Ave Cumulative Year No Project PM Peak
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Intersection
Intersection Delay, s/veh 9.5
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 340 10 20 140 20 10 40 20 20 30 10
Future Vol, veh/h 20 340 10 20 140 20 10 40 20 20 30 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 21 358 11 21 147 21 11 42 21 21 32 11
Number of Lanes 1 2 0 1 2 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 3 3 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 3 3
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 3 3
HCM Control Delay 9.9 8.8 9.3 9.4
HCM LOS A A A A
        

Lane NBLn1 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1
Vol Left, % 14% 100% 0% 0% 100% 0% 0% 33%
Vol Thru, % 57% 0% 100% 92% 0% 100% 70% 50%
Vol Right, % 29% 0% 0% 8% 0% 0% 30% 17%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 70 20 227 123 20 93 67 60
LT Vol 10 20 0 0 20 0 0 20
Through Vol 40 0 227 113 0 93 47 30
RT Vol 20 0 0 10 0 0 20 10
Lane Flow Rate 74 21 239 130 21 98 70 63
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.118 0.033 0.339 0.183 0.034 0.145 0.099 0.105
Departure Headway (Hd) 5.765 5.621 5.118 5.061 5.813 5.309 5.098 5.957
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 617 635 699 706 613 672 699 598
Service Time 3.538 3.372 2.868 2.811 3.574 3.07 2.858 3.731
HCM Lane V/C Ratio 0.12 0.033 0.342 0.184 0.034 0.146 0.1 0.105
HCM Control Delay 9.3 8.6 10.5 9 8.8 9 8.4 9.4
HCM Lane LOS A A B A A A A A
HCM 95th-tile Q 0.4 0.1 1.5 0.7 0.1 0.5 0.3 0.4
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 40 310 20 80 160 70 50 140 80 70 90 20
Future Volume (veh/h) 40 310 20 80 160 70 50 140 80 70 90 20
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 42 326 21 84 168 74 53 147 84 74 95 21
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 641 1022 66 594 733 310 644 556 300 581 726 156
Arrive On Green 0.30 0.30 0.30 0.30 0.30 0.30 0.25 0.25 0.25 0.25 0.25 0.25
Sat Flow, veh/h 1138 3391 217 1034 2434 1028 1276 2227 1204 1149 2910 625
Grp Volume(v), veh/h 42 170 177 84 121 121 53 116 115 74 57 59
Grp Sat Flow(s),veh/h/ln1138 1777 1831 1034 1777 1685 1276 1777 1654 1149 1777 1758
Q Serve(g_s), s 0.6 1.5 1.5 1.4 1.0 1.1 0.7 1.0 1.1 1.1 0.5 0.5
Cycle Q Clear(g_c), s 1.7 1.5 1.5 2.9 1.0 1.1 1.2 1.0 1.1 2.2 0.5 0.5
Prop In Lane 1.00 0.12 1.00 0.61 1.00 0.73 1.00 0.36
Lane Grp Cap(c), veh/h 641 536 552 594 536 508 644 443 413 581 443 439
V/C Ratio(X) 0.07 0.32 0.32 0.14 0.23 0.24 0.08 0.26 0.28 0.13 0.13 0.13
Avail Cap(c_a), veh/h 1320 1596 1645 1211 1596 1514 1472 1596 1485 1327 1596 1579
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 5.9 5.4 5.4 6.5 5.2 5.3 6.3 6.0 6.1 7.0 5.8 5.8
Incr Delay (d2), s/veh 0.0 0.3 0.3 0.1 0.2 0.2 0.1 0.3 0.4 0.1 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.1 0.2 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 5.9 5.7 5.7 6.6 5.5 5.5 6.4 6.3 6.4 7.1 6.0 6.0
LnGrp LOS A A A A A A A A A A A A
Approach Vol, veh/h 389 326 284 190
Approach Delay, s/veh 5.8 5.8 6.4 6.4
Approach LOS A A A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 9.5 10.5 9.5 10.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 3.2 3.7 4.2 4.9
Green Ext Time (p_c), s 1.1 1.7 0.6 1.3

Intersection Summary
HCM 6th Ctrl Delay 6.0
HCM 6th LOS A



HCM 6th AWSC Etiwanda Heights TIA
3: Hermosa Ave & Wilson Ave Cumulative Year No Project PM Peak
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Intersection
Intersection Delay, s/veh15.2
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 360 30 40 230 20 30 110 50 20 50 20
Future Vol, veh/h 20 360 30 40 230 20 30 110 50 20 50 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 21 379 32 42 242 21 32 116 53 21 53 21
Number of Lanes 1 1 0 1 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 19.1 12.9 12.2 10.7
HCM LOS C B B B
        

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 16% 100% 0% 100% 0% 22%
Vol Thru, % 58% 0% 92% 0% 92% 56%
Vol Right, % 26% 0% 8% 0% 8% 22%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 190 20 390 40 250 90
LT Vol 30 20 0 40 0 20
Through Vol 110 0 360 0 230 50
RT Vol 50 0 30 0 20 20
Lane Flow Rate 200 21 411 42 263 95
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.335 0.037 0.667 0.077 0.439 0.167
Departure Headway (Hd) 6.035 6.411 5.849 6.577 6.011 6.343
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 592 557 616 543 597 562
Service Time 4.106 4.165 3.602 4.339 3.773 4.427
HCM Lane V/C Ratio 0.338 0.038 0.667 0.077 0.441 0.169
HCM Control Delay 12.2 9.4 19.6 9.9 13.4 10.7
HCM Lane LOS B A C A B B
HCM 95th-tile Q 1.5 0.1 5 0.2 2.2 0.6
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 40 300 90 240 150 80 140 160 190 60 130 20
Future Volume (veh/h) 40 300 90 240 150 80 140 160 190 60 130 20
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 42 316 95 253 158 84 147 168 200 63 137 21
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 429 493 417 422 1280 571 173 889 396 85 714 319
Arrive On Green 0.03 0.26 0.26 0.13 0.36 0.36 0.10 0.25 0.25 0.05 0.20 0.20
Sat Flow, veh/h 1781 1870 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 42 316 95 253 158 84 147 168 200 63 137 21
Grp Sat Flow(s),veh/h/ln1781 1870 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 1.0 7.8 2.4 5.4 1.5 1.9 4.2 1.9 5.6 1.8 1.7 0.6
Cycle Q Clear(g_c), s 1.0 7.8 2.4 5.4 1.5 1.9 4.2 1.9 5.6 1.8 1.7 0.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 429 493 417 422 1280 571 173 889 396 85 714 319
V/C Ratio(X) 0.10 0.64 0.23 0.60 0.12 0.15 0.85 0.19 0.50 0.74 0.19 0.07
Avail Cap(c_a), veh/h 522 792 671 463 1743 778 274 1511 674 236 1436 640
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 15.5 17.0 15.0 13.2 11.1 11.2 23.1 15.3 16.7 24.4 17.3 16.8
Incr Delay (d2), s/veh 0.1 1.2 0.2 1.8 0.0 0.1 13.5 0.1 1.1 11.8 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 2.8 0.7 1.8 0.5 0.5 2.2 0.7 1.8 0.9 0.6 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.6 18.2 15.2 15.0 11.2 11.3 36.6 15.5 17.8 36.2 17.4 16.9
LnGrp LOS B B B B B B D B B D B B
Approach Vol, veh/h 453 495 515 221
Approach Delay, s/veh 17.3 13.2 22.4 22.7
Approach LOS B B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.8 17.7 9.0 14.4 5.8 22.7 6.5 17.0
Change Period (Y+Rc), s 3.5 6.7 3.5 * 7 3.5 6.7 3.5 * 7
Max Green Setting (Gmax), s8.5 19.3 8.5 * 18 5.0 22.8 7.4 * 19
Max Q Clear Time (g_c+I1), s7.4 9.8 6.2 3.7 3.0 3.9 3.8 7.6
Green Ext Time (p_c), s 0.1 1.2 0.1 0.7 0.0 0.9 0.0 1.4

Intersection Summary
HCM 6th Ctrl Delay 18.4
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 3.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 480 50 100 290 50 120
Future Vol, veh/h 480 50 100 290 50 120
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 165 - 0 50
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 505 53 105 305 53 126
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 558 0 1047 532
          Stage 1 - - - - 532 -
          Stage 2 - - - - 515 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1013 - 253 547
          Stage 1 - - - - 589 -
          Stage 2 - - - - 600 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1013 - 227 547
Mov Cap-2 Maneuver - - - - 360 -
          Stage 1 - - - - 589 -
          Stage 2 - - - - 538 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.3 14.4
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 360 547 - - 1013 -
HCM Lane V/C Ratio 0.146 0.231 - - 0.104 -
HCM Control Delay (s) 16.7 13.5 - - 9 -
HCM Lane LOS C B - - A -
HCM 95th %tile Q(veh) 0.5 0.9 - - 0.3 -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 246 20 94 82 20 30 422 108 20 255 10
Future Volume (veh/h) 10 246 20 94 82 20 30 422 108 20 255 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 11 259 21 99 86 21 32 444 53 21 268 11
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 390 652 52 413 758 179 67 1004 472 46 943 39
Arrive On Green 0.01 0.20 0.14 0.08 0.27 0.21 0.04 0.28 0.21 0.03 0.27 0.20
Sat Flow, veh/h 1781 3331 268 1781 2852 674 1781 3554 1585 1781 3479 142
Grp Volume(v), veh/h 11 137 143 99 53 54 32 444 53 21 136 143
Grp Sat Flow(s),veh/h/ln1781 1777 1822 1781 1777 1749 1781 1777 1585 1781 1777 1845
Q Serve(g_s), s 0.2 2.6 2.7 1.7 0.9 0.9 0.7 4.0 0.9 0.5 2.4 2.4
Cycle Q Clear(g_c), s 0.2 2.6 2.7 1.7 0.9 0.9 0.7 4.0 0.9 0.5 2.4 2.4
Prop In Lane 1.00 0.15 1.00 0.39 1.00 1.00 1.00 0.08
Lane Grp Cap(c), veh/h 390 348 356 413 472 465 67 1004 472 46 482 500
V/C Ratio(X) 0.03 0.40 0.40 0.24 0.11 0.12 0.48 0.44 0.11 0.45 0.28 0.29
Avail Cap(c_a), veh/h 593 1233 1265 491 1233 1214 229 2010 920 229 1005 1043
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 14.0 13.6 13.8 12.0 10.8 11.2 18.3 11.4 9.9 18.7 11.2 11.3
Incr Delay (d2), s/veh 0.0 0.3 0.3 0.3 0.0 0.0 5.2 0.3 0.1 6.7 0.3 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.1 0.8 0.8 0.5 0.2 0.3 0.3 1.1 0.2 0.2 0.7 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.1 13.9 14.1 12.3 10.8 11.2 23.6 11.7 10.0 25.4 11.5 11.6
LnGrp LOS B B B B B B C B B C B B
Approach Vol, veh/h 291 206 529 300
Approach Delay, s/veh 14.0 11.6 12.3 12.5
Approach LOS B B B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.3 11.6 5.5 14.5 4.6 14.3 5.0 15.0
Change Period (Y+Rc), s 4.0 * 6.2 4.0 * 6.7 4.0 * 6.2 4.0 * 6.7
Max Green Setting (Gmax), s5.0 * 25 5.0 * 19 5.0 * 25 5.0 * 19
Max Q Clear Time (g_c+I1), s3.7 4.7 2.7 4.4 2.2 2.9 2.5 6.0
Green Ext Time (p_c), s 0.0 0.8 0.0 1.2 0.0 0.3 0.0 2.3

Intersection Summary
HCM 6th Ctrl Delay 12.6
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 111 340 10 80 220 95 20 79 150 133 15 44
Future Volume (veh/h) 111 340 10 80 220 95 20 79 150 133 15 44
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 117 358 11 84 232 100 21 83 158 140 16 46
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 139 879 392 112 435 368 24 383 312 160 120 344
Arrive On Green 0.08 0.25 0.25 0.06 0.23 0.23 0.01 0.21 0.13 0.09 0.28 0.22
Sat Flow, veh/h 1781 3554 1585 1781 1870 1585 1781 1870 1585 1781 426 1224
Grp Volume(v), veh/h 117 358 11 84 232 100 21 83 158 140 0 62
Grp Sat Flow(s),veh/h/ln1781 1777 1585 1781 1870 1585 1781 1870 1585 1781 0 1650
Q Serve(g_s), s 2.6 3.4 0.2 1.9 4.4 2.1 0.5 1.5 3.6 3.1 0.0 1.2
Cycle Q Clear(g_c), s 2.6 3.4 0.2 1.9 4.4 2.1 0.5 1.5 3.6 3.1 0.0 1.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.74
Lane Grp Cap(c), veh/h 139 879 392 112 435 368 24 383 312 160 0 464
V/C Ratio(X) 0.84 0.41 0.03 0.75 0.53 0.27 0.86 0.22 0.51 0.88 0.00 0.13
Avail Cap(c_a), veh/h 391 2219 990 211 979 829 198 1242 1039 308 0 1197
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 18.4 12.8 11.6 18.7 13.6 12.7 19.9 13.4 14.5 18.2 0.0 11.6
Incr Delay (d2), s/veh 12.7 0.1 0.0 9.4 0.4 0.1 54.1 0.1 0.5 13.7 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.3 1.0 0.1 0.9 1.4 0.6 0.5 0.5 1.0 1.7 0.0 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.1 12.9 11.6 28.1 14.0 12.9 74.1 13.5 15.0 31.9 0.0 11.6
LnGrp LOS C B B C B B E B B C A B
Approach Vol, veh/h 486 416 262 202
Approach Delay, s/veh 17.2 16.6 19.3 25.7
Approach LOS B B B C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s6.6 14.0 4.6 15.4 7.2 13.4 7.6 12.3
Change Period (Y+Rc), s 3.5 * 6.3 3.5 * 6.4 3.5 * 6.3 3.5 * 6.4
Max Green Setting (Gmax), s5.3 * 23 5.0 * 27 9.4 * 19 7.5 * 25
Max Q Clear Time (g_c+I1), s3.9 5.4 2.5 3.2 4.6 6.4 5.1 5.6
Green Ext Time (p_c), s 0.0 1.2 0.0 0.2 0.1 0.7 0.1 0.5

Intersection Summary
HCM 6th Ctrl Delay 18.7
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 250 389 150 90 300 270 180 670 170 260 200 50
Future Volume (veh/h) 250 389 150 90 300 270 180 670 170 260 200 50
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 263 409 158 95 316 177 189 705 84 274 211 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 321 761 290 143 449 246 454 939 112 420 308 261
Arrive On Green 0.18 0.30 0.27 0.08 0.20 0.19 0.25 0.29 0.29 0.12 0.16 0.16
Sat Flow, veh/h 1781 2514 960 1781 2216 1213 1781 3198 381 3456 1870 1585
Grp Volume(v), veh/h 263 288 279 95 252 241 189 391 398 274 211 10
Grp Sat Flow(s),veh/h/ln1781 1777 1698 1781 1777 1652 1781 1777 1802 1728 1870 1585
Q Serve(g_s), s 11.5 10.9 11.2 4.2 10.6 11.0 7.1 16.1 16.1 6.1 8.6 0.3
Cycle Q Clear(g_c), s 11.5 10.9 11.2 4.2 10.6 11.0 7.1 16.1 16.1 6.1 8.6 0.3
Prop In Lane 1.00 0.57 1.00 0.73 1.00 0.21 1.00 1.00
Lane Grp Cap(c), veh/h 321 537 513 143 360 335 454 522 529 420 308 261
V/C Ratio(X) 0.82 0.54 0.54 0.67 0.70 0.72 0.42 0.75 0.75 0.65 0.69 0.04
Avail Cap(c_a), veh/h 420 661 631 243 485 450 454 705 715 471 561 475
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 31.8 23.4 24.1 36.1 29.9 30.3 25.1 25.8 25.8 33.8 31.7 10.5
Incr Delay (d2), s/veh 7.4 0.3 0.3 2.0 1.3 2.0 0.6 3.1 3.0 2.7 2.7 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.2 4.2 4.2 1.8 4.3 4.3 2.9 6.7 6.8 2.6 3.9 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 39.2 23.7 24.4 38.0 31.2 32.3 25.7 28.9 28.9 36.5 34.4 10.6
LnGrp LOS D C C D C C C C C D C B
Approach Vol, veh/h 830 588 978 495
Approach Delay, s/veh 28.9 32.8 28.2 35.1
Approach LOS C C C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.1 27.7 10.5 28.4 24.5 17.3 18.5 20.3
Change Period (Y+Rc), s 5.9 * 5.9 5.0 6.3 5.9 5.9 5.0 6.3
Max Green Setting (Gmax), s9.4 * 30 10.0 27.7 16.9 22.3 18.0 19.7
Max Q Clear Time (g_c+I1), s8.1 18.1 6.2 13.2 9.1 10.6 13.5 13.0
Green Ext Time (p_c), s 0.1 3.7 0.0 1.7 0.3 0.8 0.1 1.0

Intersection Summary
HCM 6th Ctrl Delay 30.5
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 168 651 546 430 240 114
Future Volume (veh/h) 168 651 546 430 240 114
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 177 685 575 230 253 28
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 221 2602 2002 893 319 284
Arrive On Green 0.12 0.73 0.19 0.19 0.18 0.18
Sat Flow, veh/h 1781 3647 3647 1585 1781 1585
Grp Volume(v), veh/h 177 685 575 230 253 28
Grp Sat Flow(s),veh/h/ln1781 1777 1777 1585 1781 1585
Q Serve(g_s), s 8.7 5.8 12.5 11.2 12.2 1.3
Cycle Q Clear(g_c), s 8.7 5.8 12.5 11.2 12.2 1.3
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 221 2602 2002 893 319 284
V/C Ratio(X) 0.80 0.26 0.29 0.26 0.79 0.10
Avail Cap(c_a), veh/h 356 2602 2002 893 495 440
HCM Platoon Ratio 1.00 1.00 0.33 0.33 1.00 1.00
Upstream Filter(I) 0.80 0.80 0.55 0.55 1.00 1.00
Uniform Delay (d), s/veh 38.3 4.0 21.1 20.5 35.4 30.9
Incr Delay (d2), s/veh 2.0 0.2 0.2 0.4 4.8 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.7 1.4 5.7 4.4 5.6 1.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 40.3 4.2 21.3 20.9 40.2 31.0
LnGrp LOS D A C C D C
Approach Vol, veh/h 862 805 281
Approach Delay, s/veh 11.6 21.2 39.3
Approach LOS B C D

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 69.9 20.1 15.2 54.7
Change Period (Y+Rc), s 5.5 5.3 4.5 5.5
Max Green Setting (Gmax), s 55.5 23.7 17.5 33.5
Max Q Clear Time (g_c+I1), s 7.8 14.2 10.7 14.5
Green Ext Time (p_c), s 2.9 0.6 0.1 2.5

Intersection Summary
HCM 6th Ctrl Delay 19.6
HCM 6th LOS B



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
13: Beech Ave & I-15 NB Ramps Cumulative Year No Project PM Peak

Etiwanda Heights TIA 12:00 pm 06/01/2017 Cumulative Year No Project PM Peak Synchro 9 Report
Fehr and Peers Page 13

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 248 643 802 360 770 174
Future Volume (veh/h) 248 643 802 360 770 174
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 261 677 844 379 811 183
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 297 1698 948 423 772 687
Arrive On Green 0.06 0.16 0.27 0.27 0.43 0.43
Sat Flow, veh/h 1781 3647 3647 1585 1781 1585
Grp Volume(v), veh/h 261 677 844 379 811 183
Grp Sat Flow(s),veh/h/ln1781 1777 1777 1585 1781 1585
Q Serve(g_s), s 13.1 15.4 20.6 20.7 39.0 6.7
Cycle Q Clear(g_c), s 13.1 15.4 20.6 20.7 39.0 6.7
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 297 1698 948 423 772 687
V/C Ratio(X) 0.88 0.40 0.89 0.90 1.05 0.27
Avail Cap(c_a), veh/h 297 1698 948 423 772 687
HCM Platoon Ratio 0.33 0.33 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.93 0.93 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.6 26.3 31.7 31.8 25.5 16.3
Incr Delay (d2), s/veh 22.5 0.7 12.4 24.3 46.5 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.0 7.3 9.8 10.2 25.3 7.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 64.2 26.9 44.1 56.1 72.0 16.6
LnGrp LOS E C D E F B
Approach Vol, veh/h 938 1223 994
Approach Delay, s/veh 37.3 47.8 61.8
Approach LOS D D E

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 47.0 43.0 19.0 28.0
Change Period (Y+Rc), s 5.5 5.3 4.5 5.5
Max Green Setting (Gmax), s 41.5 37.7 14.5 22.5
Max Q Clear Time (g_c+I1), s 17.4 41.0 15.1 22.7
Green Ext Time (p_c), s 2.7 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 49.1
HCM 6th LOS D
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Movement WBL WBR NBU NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 90 10 0 420 60 20 460
Future Volume (veh/h) 90 10 0 420 60 20 460
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1800 1800 1772 1772 1772 1772
Adj Flow Rate, veh/h 95 11 442 63 21 484
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 2 2 2 2
Cap, veh/h 343 40 1155 515 44 2644
Arrive On Green 0.23 0.18 0.34 0.34 0.03 0.55
Sat Flow, veh/h 1480 171 3455 1502 1688 4997
Grp Volume(v), veh/h 107 0 442 63 21 484
Grp Sat Flow(s),veh/h/ln1667 0 1683 1502 1688 1612
Q Serve(g_s), s 1.9 0.0 3.6 1.0 0.4 1.8
Cycle Q Clear(g_c), s 1.9 0.0 3.6 1.0 0.4 1.8
Prop In Lane 0.89 0.10 1.00 1.00
Lane Grp Cap(c), veh/h 387 0 1155 515 44 2644
V/C Ratio(X) 0.28 0.00 0.38 0.12 0.47 0.18
Avail Cap(c_a), veh/h 1430 0 1584 706 234 2644
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 11.5 0.0 9.0 8.1 17.3 4.1
Incr Delay (d2), s/veh 0.5 0.0 0.1 0.0 2.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 0.0 0.7 0.2 0.2 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 11.9 0.0 9.0 8.2 20.2 4.1
LnGrp LOS B A A A C A
Approach Vol, veh/h 107 505 505
Approach Delay, s/veh 11.9 8.9 4.8
Approach LOS B A A

Timer - Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 23.8 12.4 7.4 16.4
Change Period (Y+Rc), s * 6.4 5.8 * 6.4 * 6.4
Max Green Setting (Gmax), s * 14 29.2 * 5 * 15
Max Q Clear Time (g_c+I1), s 3.8 3.9 2.4 5.6
Green Ext Time (p_c), s 1.4 0.4 0.0 1.2

Intersection Summary
HCM 6th Ctrl Delay 7.4
HCM 6th LOS A

Notes
User approved volume balancing among the lanes for turning movement.
User approved ignoring U-Turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 1.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 400 10 50 280 10 50
Future Vol, veh/h 400 10 50 280 10 50
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 421 11 53 295 11 53
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 432 0 828 427
          Stage 1 - - - - 427 -
          Stage 2 - - - - 401 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1128 - 341 628
          Stage 1 - - - - 658 -
          Stage 2 - - - - 676 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1128 - 325 628
Mov Cap-2 Maneuver - - - - 445 -
          Stage 1 - - - - 658 -
          Stage 2 - - - - 644 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.3 11.9
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 588 - - 1128 -
HCM Lane V/C Ratio 0.107 - - 0.047 -
HCM Control Delay (s) 11.9 - - 8.3 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.4 - - 0.1 -
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 40 450 310 30 30 30
Future Volume (veh/h) 40 450 310 30 30 30
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1900 1900
Adj Flow Rate, veh/h 42 474 326 32 32 32
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 0 0
Cap, veh/h 701 940 843 83 125 125
Arrive On Green 0.50 0.50 0.50 0.42 0.15 0.07
Sat Flow, veh/h 1023 1870 1676 165 827 827
Grp Volume(v), veh/h 42 474 0 358 65 0
Grp Sat Flow(s),veh/h/ln 1023 1870 0 1841 1680 0
Q Serve(g_s), s 0.6 3.9 0.0 2.8 0.8 0.0
Cycle Q Clear(g_c), s 3.4 3.9 0.0 2.8 0.8 0.0
Prop In Lane 1.00 0.09 0.49 0.49
Lane Grp Cap(c), veh/h 701 940 0 926 255 0
V/C Ratio(X) 0.06 0.50 0.00 0.39 0.26 0.00
Avail Cap(c_a), veh/h 1301 2036 0 2004 1582 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 4.6 3.8 0.0 3.6 9.1 0.0
Incr Delay (d2), s/veh 0.0 0.4 0.0 0.3 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 0.1 0.0 0.1 0.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 4.7 4.3 0.0 3.9 9.6 0.0
LnGrp LOS A A A A A A
Approach Vol, veh/h 516 358 65
Approach Delay, s/veh 4.3 3.9 9.6
Approach LOS A A A

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 15.6 7.5 15.6
Change Period (Y+Rc), s * 6 5.8 * 6
Max Green Setting (Gmax), s * 23 20.0 * 23
Max Q Clear Time (g_c+I1), s 5.9 2.8 4.8
Green Ext Time (p_c), s 2.6 0.1 1.8

Intersection Summary
HCM 6th Ctrl Delay 4.5
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 50 270 150 30 150 150 200 400 110 150 390 30
Future Volume (veh/h) 50 270 150 30 150 150 200 400 110 150 390 30
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 53 284 51 32 158 47 211 421 32 158 411 32
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 225 438 371 215 489 415 200 1049 468 166 1120 86
Arrive On Green 0.05 0.23 0.23 0.04 0.26 0.26 0.11 0.30 0.30 0.09 0.23 0.19
Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 3554 1585 1781 4836 372
Grp Volume(v), veh/h 53 284 51 32 158 47 211 421 32 158 288 155
Grp Sat Flow(s),veh/h/ln1781 1870 1585 1781 1870 1585 1781 1777 1585 1781 1702 1803
Q Serve(g_s), s 1.4 7.3 1.4 0.0 3.6 1.2 6.0 5.1 0.4 4.7 3.8 3.9
Cycle Q Clear(g_c), s 1.4 7.3 1.4 0.0 3.6 1.2 6.0 5.1 0.4 4.7 3.8 3.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.21
Lane Grp Cap(c), veh/h 225 438 371 215 489 415 200 1049 468 166 788 418
V/C Ratio(X) 0.24 0.65 0.14 0.15 0.32 0.11 1.06 0.40 0.07 0.95 0.37 0.37
Avail Cap(c_a), veh/h 301 1059 897 319 1059 897 200 1573 702 166 1443 765
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 20.0 18.5 16.2 24.7 15.9 15.0 23.8 15.1 4.1 24.1 17.3 17.5
Incr Delay (d2), s/veh 0.2 0.6 0.1 0.1 0.1 0.0 79.5 0.1 0.0 54.5 0.1 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.5 2.7 0.4 0.4 1.3 0.4 6.5 1.6 0.2 4.2 1.2 1.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.2 19.1 16.3 24.8 16.1 15.1 103.3 15.2 4.1 78.6 17.4 17.7
LnGrp LOS C B B C B B F B A E B B
Approach Vol, veh/h 388 237 664 601
Approach Delay, s/veh 18.9 17.1 42.7 33.6
Approach LOS B B D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.0 19.8 8.2 16.5 12.4 16.4 6.7 18.0
Change Period (Y+Rc), s 4.0 * 6.4 6.3 * 6.3 * 6.4 * 6.4 4.0 6.3
Max Green Setting (Gmax), s5.0 * 21 5.0 * 28 * 6 * 20 5.0 28.0
Max Q Clear Time (g_c+I1), s6.7 7.1 2.0 9.3 8.0 5.9 3.4 5.6
Green Ext Time (p_c), s 0.0 1.4 0.0 0.9 0.0 1.3 0.0 0.5

Intersection Summary
HCM 6th Ctrl Delay 31.7
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th AWSC Etiwanda Heights TIA
18: Rochester Ave & Banyan St Cumulative Year No Project PM Peak

Etiwanda Heights TIA 12:00 pm 06/01/2017 Cumulative Year No Project PM Peak Synchro 9 Report
Fehr and Peers Page 18

Intersection
Intersection Delay, s/veh25.7
Intersection LOS D

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 470 90 80 220 80 270
Future Vol, veh/h 470 90 80 220 80 270
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 495 95 84 232 84 284
Number of Lanes 1 0 0 1 1 1

Approach EB WB NB
Opposing Approach WB EB      
Opposing Lanes 1 1 0
Conflicting Approach Left      NB EB
Conflicting Lanes Left 0 2 1
Conflicting Approach RightNB      WB
Conflicting Lanes Right 2 0 1
HCM Control Delay 38.2 15.7 14.2
HCM LOS E C B
   

Lane NBLn1 NBLn2 EBLn1WBLn1
Vol Left, % 100% 0% 0% 27%
Vol Thru, % 0% 0% 84% 73%
Vol Right, % 0% 100% 16% 0%
Sign Control Stop Stop Stop Stop
Traffic Vol by Lane 80 270 560 300
LT Vol 80 0 0 80
Through Vol 0 0 470 220
RT Vol 0 270 90 0
Lane Flow Rate 84 284 589 316
Geometry Grp 7 7 2 2
Degree of Util (X) 0.174 0.491 0.898 0.529
Departure Headway (Hd) 7.446 6.22 5.482 6.025
Convergence, Y/N Yes Yes Yes Yes
Cap 480 577 660 594
Service Time 5.221 3.995 3.545 4.102
HCM Lane V/C Ratio 0.175 0.492 0.892 0.532
HCM Control Delay 11.8 14.9 38.2 15.7
HCM Lane LOS B B E C
HCM 95th-tile Q 0.6 2.7 11.2 3.1
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 220 390 100 140 140 30 70 408 170 20 339 90
Future Volume (veh/h) 220 390 100 140 140 30 70 408 170 20 339 90
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 232 411 32 147 147 10 74 429 51 21 357 23
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 628 537 455 423 501 425 138 738 329 92 646 288
Arrive On Green 0.12 0.29 0.29 0.10 0.27 0.27 0.08 0.21 0.21 0.05 0.18 0.18
Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 232 411 32 147 147 10 74 429 51 21 357 23
Grp Sat Flow(s),veh/h/ln1781 1870 1585 1781 1870 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 4.2 9.2 0.7 2.6 2.9 0.1 1.8 5.0 0.7 0.5 4.2 0.6
Cycle Q Clear(g_c), s 4.2 9.2 0.7 2.6 2.9 0.1 1.8 5.0 0.7 0.5 4.2 0.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 628 537 455 423 501 425 138 738 329 92 646 288
V/C Ratio(X) 0.37 0.77 0.07 0.35 0.29 0.02 0.54 0.58 0.15 0.23 0.55 0.08
Avail Cap(c_a), veh/h 628 798 676 454 794 673 214 1439 642 214 1439 642
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 9.9 14.9 11.9 10.7 13.3 5.4 20.3 16.3 5.7 20.8 17.0 15.5
Incr Delay (d2), s/veh 0.4 2.6 0.1 0.5 0.3 0.0 3.2 0.7 0.2 1.2 0.7 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.2 3.3 0.2 0.8 1.0 0.1 0.8 1.7 0.4 0.2 1.4 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.2 17.4 11.9 11.2 13.6 5.4 23.5 17.0 5.9 22.0 17.7 15.6
LnGrp LOS B B B B B A C B A C B B
Approach Vol, veh/h 675 304 554 401
Approach Delay, s/veh 14.7 12.2 16.9 17.8
Approach LOS B B B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.7 17.1 7.5 12.3 9.6 16.2 6.4 13.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s5.0 19.0 5.0 18.0 5.1 18.9 5.0 18.0
Max Q Clear Time (g_c+I1), s4.6 11.2 3.8 6.2 6.2 4.9 2.5 7.0
Green Ext Time (p_c), s 0.0 1.4 0.0 1.6 0.0 0.5 0.0 2.0

Intersection Summary
HCM 6th Ctrl Delay 15.6
HCM 6th LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 390 10 250 590 750 0 0 580 120
Future Volume (veh/h) 0 0 0 390 10 250 590 750 0 0 580 120
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 497 0 179 621 789 0 0 611 126
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 681 0 303 690 3675 0 0 2025 411
Arrive On Green 0.19 0.00 0.19 0.40 1.00 0.00 0.00 0.48 0.45
Sat Flow, veh/h 3563 0 1585 3456 5274 0 0 4424 863
Grp Volume(v), veh/h 497 0 179 621 789 0 0 487 250
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1728 1702 0 0 1702 1715
Q Serve(g_s), s 11.8 0.0 9.3 15.2 0.0 0.0 0.0 7.9 8.2
Cycle Q Clear(g_c), s 11.8 0.0 9.3 15.2 0.0 0.0 0.0 7.9 8.2
Prop In Lane 1.00 1.00 1.00 0.00 0.00 0.50
Lane Grp Cap(c), veh/h 681 0 303 690 3675 0 0 1620 816
V/C Ratio(X) 0.73 0.00 0.59 0.90 0.21 0.00 0.00 0.30 0.31
Avail Cap(c_a), veh/h 910 0 405 922 3675 0 0 1620 816
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.77 0.77 0.00 0.00 0.97 0.97
Uniform Delay (d), s/veh 34.2 0.0 33.2 26.2 0.0 0.0 0.0 14.4 14.9
Incr Delay (d2), s/veh 2.0 0.0 1.8 6.4 0.1 0.0 0.0 0.5 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.2 0.0 3.6 5.0 0.0 0.0 0.0 2.7 3.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 36.2 0.0 35.0 32.6 0.1 0.0 0.0 14.9 15.8
LnGrp LOS D A D C A A A B B
Approach Vol, veh/h 676 1410 737
Approach Delay, s/veh 35.9 14.4 15.2
Approach LOS D B B

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 68.8 22.0 46.8 21.2
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 56.8 24.0 28.8 21.2
Max Q Clear Time (g_c+I1), s 2.0 17.2 10.2 13.8
Green Ext Time (p_c), s 4.4 0.8 3.3 1.6

Intersection Summary
HCM 6th Ctrl Delay 19.8
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 400 10 258 440 568 0 0 405 245
Future Volume (veh/h) 0 0 0 400 10 258 440 568 0 0 405 245
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 473 0 105 463 598 0 0 426 97
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 627 0 279 519 3867 0 0 2930 909
Arrive On Green 0.18 0.00 0.18 0.30 1.00 0.00 0.00 0.57 0.57
Sat Flow, veh/h 3563 0 1585 3456 5274 0 0 5274 1585
Grp Volume(v), veh/h 473 0 105 463 598 0 0 426 97
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1728 1702 0 0 1702 1585
Q Serve(g_s), s 15.1 0.0 7.0 15.4 0.0 0.0 0.0 4.7 3.3
Cycle Q Clear(g_c), s 15.1 0.0 7.0 15.4 0.0 0.0 0.0 4.7 3.3
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 627 0 279 519 3867 0 0 2930 909
V/C Ratio(X) 0.75 0.00 0.38 0.89 0.15 0.00 0.00 0.15 0.11
Avail Cap(c_a), veh/h 1603 0 713 662 3867 0 0 2930 909
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.87 0.87 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 47.0 0.0 43.6 41.0 0.0 0.0 0.0 11.9 11.6
Incr Delay (d2), s/veh 1.9 0.0 0.8 10.1 0.1 0.0 0.0 0.1 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.9 0.0 2.8 6.0 0.0 0.0 0.0 1.7 1.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 48.9 0.0 44.5 51.2 0.1 0.0 0.0 12.0 11.8
LnGrp LOS D A D D A A A B B
Approach Vol, veh/h 578 1061 523
Approach Delay, s/veh 48.1 22.4 12.0
Approach LOS D C B

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 94.9 22.0 72.9 25.1
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 55.8 23.0 28.8 52.2
Max Q Clear Time (g_c+I1), s 2.0 17.4 6.7 17.1
Green Ext Time (p_c), s 2.6 0.7 1.8 2.2

Intersection Summary
HCM 6th Ctrl Delay 26.7
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 180 10 510 0 0 0 0 1160 480 190 780 0
Future Volume (veh/h) 180 10 510 0 0 0 0 1160 480 190 780 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 130 0 608 0 1221 505 200 821 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 422 0 751 0 1958 806 270 3318 0
Arrive On Green 0.24 0.00 0.24 0.00 0.55 0.53 0.16 1.00 0.00
Sat Flow, veh/h 1781 0 3170 0 3718 1462 3456 5274 0
Grp Volume(v), veh/h 130 0 608 0 1171 555 200 821 0
Grp Sat Flow(s),veh/h/ln1781 0 1585 0 1702 1607 1728 1702 0
Q Serve(g_s), s 5.4 0.0 16.3 0.0 21.1 21.9 5.0 0.0 0.0
Cycle Q Clear(g_c), s 5.4 0.0 16.3 0.0 21.1 21.9 5.0 0.0 0.0
Prop In Lane 1.00 1.00 0.00 0.91 1.00 0.00
Lane Grp Cap(c), veh/h 422 0 751 0 1878 887 270 3318 0
V/C Ratio(X) 0.31 0.00 0.81 0.00 0.62 0.63 0.74 0.25 0.00
Avail Cap(c_a), veh/h 475 0 845 0 1878 887 384 3318 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.90 0.90 0.91 0.91 0.00
Uniform Delay (d), s/veh 28.3 0.0 32.4 0.0 13.8 14.6 37.1 0.0 0.0
Incr Delay (d2), s/veh 0.4 0.0 5.4 0.0 1.4 3.0 2.0 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.3 0.0 6.6 0.0 7.0 7.5 1.9 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.7 0.0 37.8 0.0 15.2 17.6 39.1 0.2 0.0
LnGrp LOS C A D A B B D A A
Approach Vol, veh/h 738 1726 1021
Approach Delay, s/veh 36.2 16.0 7.8
Approach LOS D B A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s11.0 53.7 25.3 64.7
Change Period (Y+Rc), s 4.0 6.2 5.8 * 6.2
Max Green Setting (Gmax), s10.0 41.8 22.2 * 58
Max Q Clear Time (g_c+I1), s7.0 23.9 18.3 2.0
Green Ext Time (p_c), s 0.1 9.0 1.2 4.6

Intersection Summary
HCM 6th Ctrl Delay 17.9
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 262 10 430 0 0 0 0 746 800 150 655 0
Future Volume (veh/h) 262 10 430 0 0 0 0 746 800 150 655 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 188 0 555 0 785 842 158 689 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 393 0 700 0 2307 1955 216 3639 0
Arrive On Green 0.22 0.00 0.22 0.00 0.62 0.62 0.12 1.00 0.00
Sat Flow, veh/h 1781 0 3170 0 3741 3170 3456 5274 0
Grp Volume(v), veh/h 188 0 555 0 785 842 158 689 0
Grp Sat Flow(s),veh/h/ln1781 0 1585 0 1870 1585 1728 1702 0
Q Serve(g_s), s 11.0 0.0 19.8 0.0 12.2 16.6 5.3 0.0 0.0
Cycle Q Clear(g_c), s 11.0 0.0 19.8 0.0 12.2 16.6 5.3 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 393 0 700 0 2307 1955 216 3639 0
V/C Ratio(X) 0.48 0.00 0.79 0.00 0.34 0.43 0.73 0.19 0.00
Avail Cap(c_a), veh/h 638 0 1136 0 2307 1955 518 3639 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.79 0.79 0.96 0.96 0.00
Uniform Delay (d), s/veh 40.7 0.0 44.2 0.0 11.1 12.0 51.5 0.0 0.0
Incr Delay (d2), s/veh 0.9 0.0 2.1 0.0 0.3 0.5 3.4 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.0 0.0 8.0 0.0 4.6 5.3 2.2 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 41.6 0.0 46.3 0.0 11.5 12.5 55.0 0.1 0.0
LnGrp LOS D A D A B B D A A
Approach Vol, veh/h 743 1627 847
Approach Delay, s/veh 45.1 12.0 10.3
Approach LOS D B B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s11.5 78.0 30.5 89.5
Change Period (Y+Rc), s 4.0 6.2 5.8 6.2
Max Green Setting (Gmax), s18.0 44.8 41.2 66.8
Max Q Clear Time (g_c+I1), s7.3 18.6 21.8 2.0
Green Ext Time (p_c), s 0.2 5.6 2.8 3.0

Intersection Summary
HCM 6th Ctrl Delay 19.2
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 40 50 60 560 270 40
Future Volume (veh/h) 40 50 60 560 270 40
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 42 53 63 589 284 42
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 233 207 536 2225 1318 588
Arrive On Green 0.13 0.13 0.07 0.63 0.37 0.37
Sat Flow, veh/h 1781 1585 1781 3647 3647 1585
Grp Volume(v), veh/h 42 53 63 589 284 42
Grp Sat Flow(s),veh/h/ln1781 1585 1781 1777 1777 1585
Q Serve(g_s), s 0.7 1.0 0.0 2.4 1.8 0.6
Cycle Q Clear(g_c), s 0.7 1.0 0.0 2.4 1.8 0.6
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 233 207 536 2225 1318 588
V/C Ratio(X) 0.18 0.26 0.12 0.26 0.22 0.07
Avail Cap(c_a), veh/h 1376 1224 688 3414 2442 1089
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 12.7 12.9 9.7 2.8 7.1 6.7
Incr Delay (d2), s/veh 0.1 0.2 0.0 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 0.9 0.2 0.0 0.3 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 12.9 13.1 9.7 2.8 7.1 6.7
LnGrp LOS B B A A A A
Approach Vol, veh/h 95 652 326
Approach Delay, s/veh 13.0 3.5 7.1
Approach LOS B A A

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 24.6 8.3 8.4 16.2
Change Period (Y+Rc), s * 6.2 * 5.4 * 6.2 * 6.2
Max Green Setting (Gmax), s * 29 * 24 * 5 * 20
Max Q Clear Time (g_c+I1), s 4.4 3.0 2.0 3.8
Green Ext Time (p_c), s 2.3 0.1 0.0 1.0

Intersection Summary
HCM 6th Ctrl Delay 5.4
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 40 20 50 50 20 60 90 1490 100 120 910 60
Future Volume (veh/h) 40 20 50 50 20 60 90 1490 100 120 910 60
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 42 21 53 53 21 63 95 1568 105 126 958 63
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 152 156 133 152 156 133 702 3777 253 255 2824 185
Arrive On Green 0.08 0.08 0.08 0.08 0.08 0.08 0.23 0.77 0.75 0.05 0.58 0.56
Sat Flow, veh/h 1314 1870 1585 1326 1870 1585 1781 4888 327 1781 4895 321
Grp Volume(v), veh/h 42 21 53 53 21 63 95 1092 581 126 666 355
Grp Sat Flow(s),veh/h/ln1314 1870 1585 1326 1870 1585 1781 1702 1811 1781 1702 1813
Q Serve(g_s), s 4.0 1.4 4.1 5.0 1.4 4.9 0.0 14.0 14.2 4.5 13.4 13.5
Cycle Q Clear(g_c), s 5.3 1.4 4.1 6.4 1.4 4.9 0.0 14.0 14.2 4.5 13.4 13.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.18 1.00 0.18
Lane Grp Cap(c), veh/h 152 156 133 152 156 133 702 2630 1400 255 1964 1046
V/C Ratio(X) 0.28 0.13 0.40 0.35 0.13 0.48 0.14 0.42 0.42 0.49 0.34 0.34
Avail Cap(c_a), veh/h 375 475 402 378 475 402 702 2630 1400 424 1964 1046
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.72 0.72 0.72 0.96 0.96 0.96
Uniform Delay (d), s/veh 57.7 55.2 56.5 58.2 55.2 56.8 8.8 4.9 5.0 16.4 14.5 14.6
Incr Delay (d2), s/veh 0.4 0.1 0.7 1.0 0.3 2.0 0.1 0.3 0.7 1.4 0.5 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.3 0.6 1.7 1.7 0.6 2.0 1.0 3.7 4.1 1.8 4.9 5.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 58.0 55.3 57.2 59.2 55.5 58.8 8.9 5.3 5.7 17.9 14.9 15.5
LnGrp LOS E E E E E E A A A B B B
Approach Vol, veh/h 116 137 1768 1147
Approach Delay, s/veh 57.2 58.4 5.6 15.4
Approach LOS E E A B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s10.7 104.5 14.9 36.1 79.0 14.9
Change Period (Y+Rc), s 4.0 * 6.6 * 6.2 * 6.6 * 6.6 * 6.2
Max Green Setting (Gmax), s19.0 * 63 * 31 * 10 * 72 * 31
Max Q Clear Time (g_c+I1), s6.5 16.2 7.3 2.0 15.5 8.4
Green Ext Time (p_c), s 0.2 8.4 0.2 0.1 4.1 0.3

Intersection Summary
HCM 6th Ctrl Delay 13.3
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 30 140 60 50 80 40 70 600 110 100 280 30
Future Volume (veh/h) 30 140 60 50 80 40 70 600 110 100 280 30
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 32 147 63 53 84 42 74 632 116 105 295 32
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 407 420 356 385 264 132 580 1252 558 458 1315 586
Arrive On Green 0.22 0.22 0.22 0.22 0.22 0.17 0.07 0.35 0.35 0.09 0.37 0.37
Sat Flow, veh/h 1265 1870 1585 1172 1176 588 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 32 147 63 53 0 126 74 632 116 105 295 32
Grp Sat Flow(s),veh/h/ln1265 1870 1585 1172 0 1764 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 0.8 2.4 1.2 1.4 0.0 2.2 1.0 5.1 1.8 1.4 2.1 0.5
Cycle Q Clear(g_c), s 3.0 2.4 1.2 3.8 0.0 2.2 1.0 5.1 1.8 1.4 2.1 0.5
Prop In Lane 1.00 1.00 1.00 0.33 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 407 420 356 385 0 396 580 1252 558 458 1315 586
V/C Ratio(X) 0.08 0.35 0.18 0.14 0.00 0.32 0.13 0.50 0.21 0.23 0.22 0.05
Avail Cap(c_a), veh/h 1035 1349 1143 967 0 1273 697 3056 1363 594 3155 1407
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 12.9 11.8 11.3 13.4 0.0 11.9 8.0 9.2 8.2 8.1 7.8 7.3
Incr Delay (d2), s/veh 0.0 0.2 0.1 0.1 0.0 0.2 0.0 0.1 0.1 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 0.8 0.3 0.3 0.0 0.7 0.2 1.1 0.4 0.3 0.4 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.0 11.9 11.4 13.4 0.0 12.1 8.0 9.3 8.2 8.2 7.8 7.3
LnGrp LOS B B B B A B A A A A A A
Approach Vol, veh/h 242 179 822 432
Approach Delay, s/veh 11.9 12.5 9.0 7.9
Approach LOS B B A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s7.3 16.7 12.1 6.6 17.3 12.1
Change Period (Y+Rc), s 4.0 * 6.7 5.9 4.0 * 6.7 5.9
Max Green Setting (Gmax), s6.0 * 28 24.1 5.0 * 29 24.1
Max Q Clear Time (g_c+I1), s3.4 7.1 5.0 3.0 4.1 5.8
Green Ext Time (p_c), s 0.0 2.6 0.6 0.0 1.1 0.5

Intersection Summary
HCM 6th Ctrl Delay 9.5
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 90 110 100 20 60 70 50 940 50 90 540 60
Future Volume (veh/h) 90 110 100 20 60 70 50 940 50 90 540 60
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 95 116 105 21 63 74 53 989 53 95 568 63
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 743 499 452 623 1015 860 279 1393 432 209 1480 459
Arrive On Green 0.55 0.55 0.53 0.54 0.54 0.54 0.04 0.27 0.27 0.06 0.29 0.29
Sat Flow, veh/h 1252 904 819 1160 1870 1585 1781 5106 1585 1781 5106 1585
Grp Volume(v), veh/h 95 0 221 21 63 74 53 989 53 95 568 63
Grp Sat Flow(s),veh/h/ln1252 0 1723 1160 1870 1585 1781 1702 1585 1781 1702 1585
Q Serve(g_s), s 3.8 0.0 6.7 1.0 1.6 2.2 2.2 17.5 2.5 3.9 8.9 2.9
Cycle Q Clear(g_c), s 5.4 0.0 6.7 7.7 1.6 2.2 2.2 17.5 2.5 3.9 8.9 2.9
Prop In Lane 1.00 0.48 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 743 0 951 623 1015 860 279 1393 432 209 1480 459
V/C Ratio(X) 0.13 0.00 0.23 0.03 0.06 0.09 0.19 0.71 0.12 0.45 0.38 0.14
Avail Cap(c_a), veh/h 743 0 951 623 1015 860 317 1787 555 306 2042 634
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 0.85 0.85 0.85 0.97 0.97 0.97
Uniform Delay (d), s/veh 11.7 0.0 11.8 14.0 10.8 11.0 26.7 32.8 27.4 27.6 28.4 26.3
Incr Delay (d2), s/veh 0.4 0.0 0.6 0.1 0.1 0.2 0.1 0.8 0.1 0.6 0.2 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 0.0 2.6 0.3 0.7 0.8 0.9 6.8 0.9 1.6 3.4 1.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 12.0 0.0 12.4 14.1 10.9 11.2 26.8 33.6 27.5 28.2 28.5 26.4
LnGrp LOS B A B B B B C C C C C C
Approach Vol, veh/h 316 158 1095 726
Approach Delay, s/veh 12.3 11.5 33.0 28.3
Approach LOS B B C C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s9.5 31.3 59.2 7.9 33.0 59.2
Change Period (Y+Rc), s 4.0 * 6.7 6.3 4.0 * 6.7 * 6.3
Max Green Setting (Gmax), s11.0 * 32 39.7 6.0 * 37 * 41
Max Q Clear Time (g_c+I1), s5.9 19.5 8.7 4.2 10.9 9.7
Green Ext Time (p_c), s 0.0 5.1 2.5 0.0 3.7 1.0

Intersection Summary
HCM 6th Ctrl Delay 27.2
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 340 980 330 210 450 100 280 1340 490 180 690 180
Future Volume (veh/h) 340 980 330 210 450 100 280 1340 490 180 690 180
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 358 1032 347 221 474 105 295 1411 516 189 726 189
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 411 1382 429 274 1298 403 556 2219 689 240 1650 512
Arrive On Green 0.12 0.27 0.27 0.08 0.25 0.25 0.32 0.87 0.87 0.07 0.32 0.32
Sat Flow, veh/h 3456 5106 1585 3456 5106 1585 3456 5106 1585 3456 5106 1585
Grp Volume(v), veh/h 358 1032 347 221 474 105 295 1411 516 189 726 189
Grp Sat Flow(s),veh/h/ln1728 1702 1585 1728 1702 1585 1728 1702 1585 1728 1702 1585
Q Serve(g_s), s 13.2 24.0 26.6 8.2 9.9 6.9 9.1 10.5 10.2 7.0 14.6 8.0
Cycle Q Clear(g_c), s 13.2 24.0 26.6 8.2 9.9 6.9 9.1 10.5 10.2 7.0 14.6 8.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 411 1382 429 274 1298 403 556 2219 689 240 1650 512
V/C Ratio(X) 0.87 0.75 0.81 0.81 0.37 0.26 0.53 0.64 0.75 0.79 0.44 0.37
Avail Cap(c_a), veh/h 478 1610 500 372 1453 451 556 2219 689 266 1650 512
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.89 0.89 0.89 0.59 0.59 0.59 0.97 0.97 0.97
Uniform Delay (d), s/veh 56.3 43.3 44.3 58.9 39.9 38.7 40.1 5.5 2.4 59.5 34.7 15.4
Incr Delay (d2), s/veh 13.0 1.3 7.2 5.8 0.1 0.1 0.3 0.8 4.4 11.3 0.8 2.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.3 9.9 10.9 3.7 4.0 2.6 3.4 2.1 2.9 3.4 6.0 4.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 69.3 44.6 51.5 64.6 39.9 38.8 40.4 6.3 6.8 70.9 35.6 17.4
LnGrp LOS E D D E D D D A A E D B
Approach Vol, veh/h 1737 800 2222 1104
Approach Delay, s/veh 51.1 46.6 11.0 38.5
Approach LOS D D B D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.0 60.5 17.3 39.2 27.5 46.0 19.4 37.0
Change Period (Y+Rc), s 4.0 * 6.6 7.0 * 7 * 6.6 * 6.6 4.0 7.0
Max Green Setting (Gmax), s10.0 * 46 14.0 * 38 * 17 * 39 18.0 34.0
Max Q Clear Time (g_c+I1), s9.0 12.5 10.2 28.6 11.1 16.6 15.2 11.9
Green Ext Time (p_c), s 0.0 8.5 0.1 3.6 0.3 3.2 0.2 1.9

Intersection Summary
HCM 6th Ctrl Delay 32.9
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 160 1330 130 120 540 50 190 690 470 60 280 70
Future Volume (veh/h) 160 1330 130 120 540 50 190 690 470 60 280 70
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 168 1400 137 126 568 53 200 726 495 63 295 74
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 290 1577 154 184 1644 510 229 1447 646 1516 4109 1833
Arrive On Green 0.08 0.33 0.31 0.02 0.11 0.11 0.13 0.41 0.41 0.85 1.00 1.00
Sat Flow, veh/h 3456 4728 463 3456 5106 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 168 1008 529 126 568 53 200 726 495 63 295 74
Grp Sat Flow(s),veh/h/ln1728 1702 1787 1728 1702 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 5.1 30.8 30.9 4.0 11.4 2.6 12.1 16.7 29.6 0.6 0.0 0.0
Cycle Q Clear(g_c), s 5.1 30.8 30.9 4.0 11.4 2.6 12.1 16.7 29.6 0.6 0.0 0.0
Prop In Lane 1.00 0.26 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 290 1135 596 184 1644 510 229 1447 646 1516 4109 1833
V/C Ratio(X) 0.58 0.89 0.89 0.68 0.35 0.10 0.87 0.50 0.77 0.04 0.07 0.04
Avail Cap(c_a), veh/h 317 1151 604 188 1644 510 259 1447 646 1516 4109 1833
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.62 0.62 0.62 0.92 0.92 0.92 0.43 0.43 0.43 1.00 1.00 1.00
Uniform Delay (d), s/veh 48.5 34.7 35.0 53.1 38.4 20.9 47.0 24.3 28.1 1.3 0.0 0.0
Incr Delay (d2), s/veh 0.7 5.6 10.0 7.2 0.1 0.1 11.3 0.5 3.8 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.2 12.8 14.2 1.9 5.0 1.2 5.9 6.7 11.0 0.1 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 49.2 40.3 45.0 60.4 38.5 21.0 58.3 24.8 31.9 1.3 0.0 0.0
LnGrp LOS D D D E D C E C C A A A
Approach Vol, veh/h 1705 747 1421 432
Approach Delay, s/veh 42.7 41.0 32.0 0.2
Approach LOS D D C A

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s103.2 48.8 12.0 40.7 18.1 133.8 13.2 39.4
Change Period (Y+Rc), s* 6.9 * 6.9 * 6.1 * 6.1 4.0 * 6.9 * 6.1 * 6.1
Max Green Setting (Gmax), s* 6 * 42 * 6 * 35 16.0 * 32 * 8 * 31
Max Q Clear Time (g_c+I1), s2.6 31.6 6.0 32.9 14.1 2.0 7.1 13.4
Green Ext Time (p_c), s 0.0 3.9 0.0 1.7 0.1 1.6 0.0 3.3

Intersection Summary
HCM 6th Ctrl Delay 34.6
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 440 1330 180 60 440 110 210 690 210 180 420 130
Future Volume (veh/h) 440 1330 180 60 440 110 210 690 210 180 420 130
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 463 1400 189 63 463 116 221 726 221 189 442 137
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 588 1775 694 163 1197 582 340 1527 530 486 1795 808
Arrive On Green 0.06 0.11 0.11 0.05 0.23 0.23 0.10 0.30 0.29 0.14 0.35 0.34
Sat Flow, veh/h 3456 5106 1585 3456 5106 1585 3456 5106 1585 3456 5106 1585
Grp Volume(v), veh/h 463 1400 189 63 463 116 221 726 221 189 442 137
Grp Sat Flow(s),veh/h/ln1728 1702 1585 1728 1702 1585 1728 1702 1585 1728 1702 1585
Q Serve(g_s), s 14.6 29.4 6.8 1.9 8.4 1.6 6.8 12.8 6.7 5.5 6.8 5.1
Cycle Q Clear(g_c), s 14.6 29.4 6.8 1.9 8.4 1.6 6.8 12.8 6.7 5.5 6.8 5.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 588 1775 694 163 1197 582 340 1527 530 486 1795 808
V/C Ratio(X) 0.79 0.79 0.27 0.39 0.39 0.20 0.65 0.48 0.42 0.39 0.25 0.17
Avail Cap(c_a), veh/h 694 1950 748 254 1300 614 377 1527 530 486 1795 808
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.45 0.45 0.45 1.00 1.00 1.00 0.57 0.57 0.57 0.95 0.95 0.95
Uniform Delay (d), s/veh 49.9 44.8 12.3 50.9 35.4 8.1 47.8 31.5 28.3 43.0 25.3 14.5
Incr Delay (d2), s/veh 1.9 0.8 0.0 0.6 0.1 0.1 1.3 0.6 1.4 0.2 0.3 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.8 13.4 3.2 0.8 3.3 0.7 2.9 5.1 4.5 2.3 2.6 1.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 51.9 45.6 12.3 51.4 35.5 8.1 49.1 32.1 29.7 43.1 25.6 14.9
LnGrp LOS D D B D D A D C C D C B
Approach Vol, veh/h 2052 642 1168 768
Approach Delay, s/veh 43.9 32.1 34.9 28.0
Approach LOS D C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.3 42.2 14.8 42.7 22.7 29.8 20.6 36.9
Change Period (Y+Rc), s 6.9 * 6.9 6.0 7.1 5.8 6.9 7.1 * 7.1
Max Green Setting (Gmax), s6.3 * 39 10.0 28.8 20.3 25.1 9.0 * 30
Max Q Clear Time (g_c+I1), s3.9 31.4 8.8 8.8 16.6 10.4 7.5 14.8
Green Ext Time (p_c), s 0.0 4.0 0.1 1.8 0.4 1.7 0.0 2.9

Intersection Summary
HCM 6th Ctrl Delay 37.4
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 120 1380 140 270 640 60 110 330 270 40 140 70
Future Volume (veh/h) 120 1380 140 270 640 60 110 330 270 40 140 70
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 126 1453 147 284 674 26 116 347 222 42 147 74
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 350 1863 188 616 1926 598 172 423 606 59 539 258
Arrive On Green 0.20 0.40 0.38 0.18 0.38 0.38 0.05 0.23 0.20 0.03 0.23 0.21
Sat Flow, veh/h 1781 4712 477 3456 5106 1585 3456 1870 1585 1781 2331 1116
Grp Volume(v), veh/h 126 1050 550 284 674 26 116 347 222 42 110 111
Grp Sat Flow(s),veh/h/ln1781 1702 1785 1728 1702 1585 1728 1870 1585 1781 1777 1670
Q Serve(g_s), s 6.7 29.6 29.7 8.1 10.4 1.1 3.6 19.4 0.0 2.6 5.6 6.1
Cycle Q Clear(g_c), s 6.7 29.6 29.7 8.1 10.4 1.1 3.6 19.4 0.0 2.6 5.6 6.1
Prop In Lane 1.00 0.27 1.00 1.00 1.00 1.00 1.00 0.67
Lane Grp Cap(c), veh/h 350 1346 706 616 1926 598 172 423 606 59 411 386
V/C Ratio(X) 0.36 0.78 0.78 0.46 0.35 0.04 0.67 0.82 0.37 0.72 0.27 0.29
Avail Cap(c_a), veh/h 350 1346 706 616 1926 598 188 553 716 81 509 478
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 38.2 29.1 29.3 40.5 24.6 21.7 51.4 40.4 24.4 52.7 34.7 35.5
Incr Delay (d2), s/veh 0.5 4.5 8.3 0.4 0.5 0.1 7.3 5.7 0.1 13.5 0.1 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.9 12.0 13.4 3.3 4.0 0.4 1.7 9.2 4.0 1.3 2.4 2.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 38.7 33.6 37.7 40.9 25.1 21.8 58.7 46.1 24.5 66.2 34.8 35.7
LnGrp LOS D C D D C C E D C E C D
Approach Vol, veh/h 1726 984 685 263
Approach Delay, s/veh 35.3 29.5 41.3 40.2
Approach LOS D C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s23.6 47.5 9.5 29.4 25.6 45.5 10.0 28.9
Change Period (Y+Rc), s * 4 6.0 4.0 6.4 * 4 6.0 6.4 * 6.4
Max Green Setting (Gmax), s* 13 41.5 6.0 29.1 * 15 39.5 5.0 * 30
Max Q Clear Time (g_c+I1), s10.1 31.7 5.6 8.1 8.7 12.4 4.6 21.4
Green Ext Time (p_c), s 0.2 4.7 0.0 0.7 0.1 2.7 0.0 1.1

Intersection Summary
HCM 6th Ctrl Delay 35.2
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 1570 0 0 670 0 0 0 0 350 0 340
Future Volume (veh/h) 0 1570 0 0 670 0 0 0 0 350 0 340
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1870 0 0 1870 0 1870 0 1870
Adj Flow Rate, veh/h 0 1653 0 0 705 0 368 0 358
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 2 0 0 2 0 2 0 2
Cap, veh/h 0 3985 0 0 3985 0 561 0 453
Arrive On Green 0.00 0.78 0.00 0.00 0.78 0.00 0.16 0.00 0.16
Sat Flow, veh/h 0 5443 0 0 5443 0 3456 0 2790
Grp Volume(v), veh/h 0 1653 0 0 705 0 368 0 358
Grp Sat Flow(s),veh/h/ln 0 1702 0 0 1702 0 1728 0 1395
Q Serve(g_s), s 0.0 14.7 0.0 0.0 4.9 0.0 14.0 0.0 17.3
Cycle Q Clear(g_c), s 0.0 14.7 0.0 0.0 4.9 0.0 14.0 0.0 17.3
Prop In Lane 0.00 0.00 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 3985 0 0 3985 0 561 0 453
V/C Ratio(X) 0.00 0.41 0.00 0.00 0.18 0.00 0.66 0.00 0.79
Avail Cap(c_a), veh/h 0 3985 0 0 3985 0 938 0 757
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 0.00 0.00 0.78 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 5.0 0.0 0.0 3.9 0.0 55.0 0.0 56.3
Incr Delay (d2), s/veh 0.0 0.3 0.0 0.0 0.1 0.0 0.5 0.0 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 4.2 0.0 0.0 1.4 0.0 6.2 0.0 6.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 5.3 0.0 0.0 4.0 0.0 55.5 0.0 57.5
LnGrp LOS A A A A A A E A E
Approach Vol, veh/h 1653 705 726
Approach Delay, s/veh 5.3 4.0 56.5
Approach LOS A A E

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 113.3 26.7 113.3
Change Period (Y+Rc), s 6.2 6.0 6.2
Max Green Setting (Gmax), s 91.8 36.0 91.8
Max Q Clear Time (g_c+I1), s 16.7 19.3 6.9
Green Ext Time (p_c), s 10.1 1.5 3.1

Intersection Summary
HCM 6th Ctrl Delay 17.1
HCM 6th LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 160 1330 430 100 1190 138 150 128 630 180 124 174
Future Volume (veh/h) 160 1330 430 100 1190 138 150 128 630 180 124 174
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 168 1400 224 105 1253 57 158 135 663 189 131 32
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 113 2452 513 309 2905 716 323 323 288 222 444 198
Arrive On Green 0.07 0.34 0.34 0.18 0.48 0.48 0.19 0.19 0.17 0.13 0.13 0.13
Sat Flow, veh/h 1688 7176 1502 1688 6095 1502 1688 1683 1502 1688 3367 1502
Grp Volume(v), veh/h 168 1400 224 105 1253 57 158 135 663 189 131 32
Grp Sat Flow(s),veh/h/ln1688 1435 1502 1688 1524 1502 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 8.0 19.1 13.9 6.5 16.3 2.5 10.0 8.5 23.0 13.1 4.2 2.3
Cycle Q Clear(g_c), s 8.0 19.1 13.9 6.5 16.3 2.5 10.0 8.5 23.0 13.1 4.2 2.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 113 2452 513 309 2905 716 323 323 288 222 444 198
V/C Ratio(X) 1.49 0.57 0.44 0.34 0.43 0.08 0.49 0.42 2.30 0.85 0.30 0.16
Avail Cap(c_a), veh/h 113 2452 513 309 2905 716 323 323 288 464 926 413
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.88 0.50 0.50 0.50 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 56.0 32.3 30.6 42.7 20.7 17.1 43.3 42.6 49.9 50.9 47.1 46.2
Incr Delay (d2), s/veh 258.6 0.9 2.4 0.3 0.2 0.1 1.1 0.9 597.5 3.5 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.4 6.5 5.2 2.7 5.5 0.8 4.2 3.5 56.3 5.6 1.7 0.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 314.6 33.2 32.9 43.0 20.9 17.2 44.4 43.5 647.3 54.4 47.2 46.4
LnGrp LOS F C C D C B D D F D D D
Approach Vol, veh/h 1792 1415 956 352
Approach Delay, s/veh 59.5 22.4 462.4 51.0
Approach LOS E C F D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s12.0 61.2 27.0 28.2 45.0 19.8
Change Period (Y+Rc), s 4.0 6.2 * 6.7 6.2 * 6.2 4.0
Max Green Setting (Gmax), s8.0 37.8 * 20 7.0 * 39 33.0
Max Q Clear Time (g_c+I1), s10.0 18.3 25.0 8.5 21.1 15.1
Green Ext Time (p_c), s 0.0 8.4 0.0 0.0 9.5 0.7

Intersection Summary
HCM 6th Ctrl Delay 132.5
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1180 960 0 0 1140 180 280 10 1050 0 0 0
Future Volume (veh/h) 1180 960 0 0 1140 180 280 10 1050 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 1242 1011 0 0 1200 0 200 0 1131
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 1567 3636 0 0 1393 554 0 987
Arrive On Green 0.48 0.75 0.00 0.00 0.23 0.00 0.33 0.00 0.33
Sat Flow, veh/h 3274 4997 0 0 6343 1502 1688 0 3003
Grp Volume(v), veh/h 1242 1011 0 0 1200 0 200 0 1131
Grp Sat Flow(s),veh/h/ln1637 1612 0 0 1524 1502 1688 0 1502
Q Serve(g_s), s 44.6 9.2 0.0 0.0 26.5 0.0 12.6 0.0 46.0
Cycle Q Clear(g_c), s 44.6 9.2 0.0 0.0 26.5 0.0 12.6 0.0 46.0
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1567 3636 0 0 1393 554 0 987
V/C Ratio(X) 0.79 0.28 0.00 0.00 0.86 0.36 0.00 1.15
Avail Cap(c_a), veh/h 1567 3636 0 0 1393 554 0 987
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 30.6 5.5 0.0 0.0 51.9 0.0 35.8 0.0 47.0
Incr Delay (d2), s/veh 2.3 0.2 0.0 0.0 7.2 0.0 0.1 0.0 77.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln17.2 2.7 0.0 0.0 10.6 0.0 5.3 0.0 27.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 33.0 5.6 0.0 0.0 59.1 0.0 35.9 0.0 124.9
LnGrp LOS C A A A E D A F
Approach Vol, veh/h 2253 1200 A 1331
Approach Delay, s/veh 20.7 59.1 111.5
Approach LOS C E F

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 109.2 73.2 36.0 50.0
Change Period (Y+Rc), s 6.2 6.2 * 6.2 5.8
Max Green Setting (Gmax), s 83.8 50.0 * 30 44.2
Max Q Clear Time (g_c+I1), s 11.2 46.6 28.5 48.0
Green Ext Time (p_c), s 4.8 1.2 0.8 0.0

Intersection Summary
HCM 6th Ctrl Delay 55.6
HCM 6th LOS E

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 450 130 40 110 120 230 70 1310 60 310 620 240
Future Volume (veh/h) 450 130 40 110 120 230 70 1310 60 310 620 240
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 474 137 42 116 126 27 74 1379 63 326 653 253
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 353 482 143 202 251 112 598 1601 73 657 1585 603
Arrive On Green 0.15 0.18 0.16 0.05 0.07 0.07 0.22 0.32 0.30 0.66 0.87 0.83
Sat Flow, veh/h 1781 2703 801 1781 3554 1585 1781 5005 229 1781 3640 1385
Grp Volume(v), veh/h 474 88 91 116 126 27 74 938 504 326 610 296
Grp Sat Flow(s),veh/h/ln1781 1777 1726 1781 1777 1585 1781 1702 1829 1781 1702 1621
Q Serve(g_s), s 20.0 5.6 6.0 6.0 4.4 1.1 0.0 33.6 33.6 5.1 4.7 6.0
Cycle Q Clear(g_c), s 20.0 5.6 6.0 6.0 4.4 1.1 0.0 33.6 33.6 5.1 4.7 6.0
Prop In Lane 1.00 0.46 1.00 1.00 1.00 0.12 1.00 0.85
Lane Grp Cap(c), veh/h 353 317 308 202 251 112 598 1089 585 657 1482 706
V/C Ratio(X) 1.34 0.28 0.29 0.58 0.50 0.24 0.12 0.86 0.86 0.50 0.41 0.42
Avail Cap(c_a), veh/h 353 621 603 202 858 383 598 1089 585 657 1482 706
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.88 0.88 0.88
Uniform Delay (d), s/veh 50.2 46.2 46.8 56.6 58.2 16.5 20.7 41.5 41.6 14.8 5.0 6.5
Incr Delay (d2), s/veh 172.6 0.2 0.2 4.0 0.6 0.4 0.1 9.0 15.3 0.5 0.7 1.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln18.6 2.5 2.6 3.9 2.0 0.8 1.3 14.8 17.0 3.5 1.4 1.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 222.9 46.3 47.0 60.5 58.8 16.9 20.8 50.4 57.0 15.4 5.8 8.1
LnGrp LOS F D D E E B C D E B A A
Approach Vol, veh/h 653 269 1516 1232
Approach Delay, s/veh 174.6 55.3 51.2 8.9
Approach LOS F E D A

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s47.2 45.6 10.0 27.2 32.2 60.6 24.0 13.2
Change Period (Y+Rc), s * 4 6.6 4.0 6.3 * 4 6.6 4.0 6.3
Max Green Setting (Gmax), s* 21 39.0 6.0 43.1 * 6 54.0 20.0 29.1
Max Q Clear Time (g_c+I1), s7.1 35.6 8.0 8.0 2.0 8.0 22.0 6.4
Green Ext Time (p_c), s 0.8 1.9 0.0 0.6 0.0 3.7 0.0 0.5

Intersection Summary
HCM 6th Ctrl Delay 59.2
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 510 1180 70 100 380 40 290 780 230 70 360 50
Future Volume (veh/h) 510 1180 70 100 380 40 290 780 230 70 360 50
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 537 1242 74 105 400 42 305 821 242 74 379 53
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 616 1427 85 219 777 81 377 997 445 195 788 352
Arrive On Green 0.24 0.42 0.40 0.06 0.24 0.22 0.11 0.28 0.28 0.05 0.22 0.22
Sat Flow, veh/h 1781 3408 203 1781 3247 339 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 537 647 669 105 218 224 305 821 242 74 379 53
Grp Sat Flow(s),veh/h/ln1781 1777 1834 1781 1777 1809 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 18.7 27.8 27.9 3.8 8.9 9.0 9.0 18.0 10.8 2.7 7.8 2.2
Cycle Q Clear(g_c), s 18.7 27.8 27.9 3.8 8.9 9.0 9.0 18.0 10.8 2.7 7.8 2.2
Prop In Lane 1.00 0.11 1.00 0.19 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 616 744 768 219 425 433 377 997 445 195 788 352
V/C Ratio(X) 0.87 0.87 0.87 0.48 0.51 0.52 0.81 0.82 0.54 0.38 0.48 0.15
Avail Cap(c_a), veh/h 616 828 854 219 509 518 377 1068 476 214 898 401
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.7 22.2 22.3 24.6 27.5 27.7 25.9 28.1 25.5 26.0 28.3 26.2
Incr Delay (d2), s/veh 13.0 8.4 8.3 1.6 0.4 0.4 12.3 4.6 0.5 1.2 0.2 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.8 11.8 12.3 1.6 3.5 3.7 5.7 7.6 3.8 1.1 3.1 0.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.7 30.6 30.6 26.2 27.9 28.1 38.2 32.7 26.0 27.2 28.5 26.2
LnGrp LOS C C C C C C D C C C C C
Approach Vol, veh/h 1853 547 1368 506
Approach Delay, s/veh 30.6 27.7 32.7 28.0
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.0 39.0 13.0 22.5 24.0 24.0 8.1 27.4
Change Period (Y+Rc), s 4.0 * 5.9 4.0 * 6.1 4.0 * 5.9 4.0 * 6.1
Max Green Setting (Gmax), s5.0 * 37 9.0 * 19 20.0 * 22 5.0 * 23
Max Q Clear Time (g_c+I1), s5.8 29.9 11.0 9.8 20.7 11.0 4.7 20.0
Green Ext Time (p_c), s 0.0 3.2 0.0 1.1 0.0 1.1 0.0 1.3

Intersection Summary
HCM 6th Ctrl Delay 30.6
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 460 670 200 60 250 110 160 630 70 160 480 130
Future Volume (veh/h) 460 670 200 60 250 110 160 630 70 160 480 130
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 484 705 211 63 263 116 168 663 74 168 505 137
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 463 962 288 264 798 342 226 1201 388 172 1045 383
Arrive On Green 0.08 0.36 0.32 0.05 0.33 0.29 0.13 0.24 0.19 0.10 0.20 0.16
Sat Flow, veh/h 1781 2695 807 1781 2421 1039 1781 5106 1585 1781 5106 1585
Grp Volume(v), veh/h 484 465 451 63 191 188 168 663 74 168 505 137
Grp Sat Flow(s),veh/h/ln1781 1777 1725 1781 1777 1683 1781 1702 1585 1781 1702 1585
Q Serve(g_s), s 5.0 14.1 14.3 1.5 5.0 5.4 5.6 7.1 1.3 5.8 5.4 2.3
Cycle Q Clear(g_c), s 5.0 14.1 14.3 1.5 5.0 5.4 5.6 7.1 1.3 5.8 5.4 2.3
Prop In Lane 1.00 0.47 1.00 0.62 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 463 634 616 264 586 555 226 1201 388 172 1045 383
V/C Ratio(X) 1.04 0.73 0.73 0.24 0.33 0.34 0.74 0.55 0.19 0.98 0.48 0.36
Avail Cap(c_a), veh/h 463 1131 1099 312 1131 1072 226 2757 872 172 2757 915
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.9 17.4 17.9 15.3 15.6 16.3 26.1 20.9 6.6 27.9 21.8 6.5
Incr Delay (d2), s/veh 54.0 0.6 0.6 0.2 0.1 0.1 11.0 0.1 0.1 60.8 0.1 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln10.8 4.8 4.9 0.5 1.7 1.8 2.8 2.5 0.5 5.1 1.9 0.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 75.9 18.0 18.6 15.5 15.7 16.5 37.1 21.0 6.7 88.7 21.9 6.7
LnGrp LOS F B B B B B D C A F C A
Approach Vol, veh/h 1400 442 905 810
Approach Delay, s/veh 38.2 16.0 22.8 33.2
Approach LOS D B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.0 18.6 7.3 26.1 11.9 16.7 9.0 24.4
Change Period (Y+Rc), s * 4 6.7 4.0 6.5 * 4 6.7 4.0 6.5
Max Green Setting (Gmax), s* 6 30.8 5.0 37.0 * 6 30.8 5.0 37.0
Max Q Clear Time (g_c+I1), s7.8 9.1 3.5 16.3 7.6 7.4 7.0 7.4
Green Ext Time (p_c), s 0.0 2.8 0.0 3.4 0.0 2.1 0.0 1.3

Intersection Summary
HCM 6th Ctrl Delay 30.4
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 250 940 160 120 370 180 140 1280 600 120 540 130
Future Volume (veh/h) 250 940 160 120 370 180 140 1280 600 120 540 130
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 263 989 168 126 389 189 147 1347 632 126 568 137
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 409 1052 178 144 961 428 226 2045 635 150 1396 330
Arrive On Green 0.12 0.35 0.33 0.05 0.27 0.27 0.25 0.80 0.80 0.08 0.34 0.32
Sat Flow, veh/h 1781 3039 516 1781 3554 1585 1781 5106 1585 1781 4125 974
Grp Volume(v), veh/h 263 578 579 126 389 189 147 1347 632 126 467 238
Grp Sat Flow(s),veh/h/ln1781 1777 1778 1781 1777 1585 1781 1702 1585 1781 1702 1695
Q Serve(g_s), s 13.7 41.0 41.1 6.0 11.7 12.8 9.6 14.5 51.0 9.1 13.7 14.2
Cycle Q Clear(g_c), s 13.7 41.0 41.1 6.0 11.7 12.8 9.6 14.5 51.0 9.1 13.7 14.2
Prop In Lane 1.00 0.29 1.00 1.00 1.00 1.00 1.00 0.57
Lane Grp Cap(c), veh/h 409 615 615 144 961 428 226 2045 635 150 1152 574
V/C Ratio(X) 0.64 0.94 0.94 0.88 0.40 0.44 0.65 0.66 1.00 0.84 0.41 0.42
Avail Cap(c_a), veh/h 452 615 615 144 961 428 260 2045 635 151 1152 574
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67 1.00 1.00 1.00
Uniform Delay (d), s/veh 29.4 41.2 41.5 41.6 38.9 39.3 45.9 9.2 12.8 58.7 33.0 33.7
Incr Delay (d2), s/veh 1.8 22.2 22.5 40.3 0.1 0.3 2.0 1.1 28.2 30.8 1.1 2.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.9 21.0 21.2 4.5 5.0 4.9 3.9 3.1 9.3 5.3 5.6 6.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.2 63.4 64.1 81.8 39.0 39.6 47.9 10.3 41.1 89.5 34.0 35.9
LnGrp LOS C E E F D D D B D F C D
Approach Vol, veh/h 1420 704 2126 831
Approach Delay, s/veh 57.7 46.8 22.1 43.0
Approach LOS E D C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.0 49.0 23.0 48.0 19.9 39.1 14.9 56.1
Change Period (Y+Rc), s 4.0 6.3 * 6.5 * 6.5 4.0 6.3 4.0 * 6.5
Max Green Setting (Gmax), s6.0 42.7 * 19 * 42 19.0 29.7 11.0 * 50
Max Q Clear Time (g_c+I1), s8.0 43.1 11.6 16.2 15.7 14.8 11.1 53.0
Green Ext Time (p_c), s 0.0 0.0 0.1 2.6 0.1 1.6 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 38.9
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 320 1730 220 250 1000 20 380 1560 580 120 540 170
Future Volume (veh/h) 320 1730 220 250 1000 20 380 1560 580 120 540 170
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 337 1821 232 263 1053 21 400 1642 611 126 568 179
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 797 2195 681 292 1328 412 707 2085 514 133 806 250
Arrive On Green 0.23 0.43 0.43 0.08 0.26 0.26 0.20 0.32 0.32 0.08 0.32 0.32
Sat Flow, veh/h 3456 5106 1585 3456 5106 1585 3456 6434 1585 3456 5106 1585
Grp Volume(v), veh/h 337 1821 232 263 1053 21 400 1642 611 126 568 179
Grp Sat Flow(s),veh/h/ln1728 1702 1585 1728 1702 1585 1728 1609 1585 1728 1702 1585
Q Serve(g_s), s 10.8 41.1 5.7 9.8 25.0 1.3 13.5 30.1 29.9 4.7 12.7 13.0
Cycle Q Clear(g_c), s 10.8 41.1 5.7 9.8 25.0 1.3 13.5 30.1 29.9 4.7 12.7 13.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 797 2195 681 292 1328 412 707 2085 514 133 806 250
V/C Ratio(X) 0.42 0.83 0.34 0.90 0.79 0.05 0.57 0.79 1.19 0.95 0.70 0.72
Avail Cap(c_a), veh/h 797 2195 681 292 1681 522 707 2336 575 133 1422 441
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 0.87 0.87 0.87 1.00 1.00 1.00 0.87 0.87 0.87
Uniform Delay (d), s/veh 42.6 32.8 5.0 59.0 44.8 36.1 46.5 39.9 22.2 59.9 41.8 41.9
Incr Delay (d2), s/veh 0.4 3.8 1.4 25.7 4.3 0.2 1.1 1.4 103.5 57.2 0.4 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.5 16.6 4.4 5.2 10.7 0.5 5.7 11.6 25.1 3.0 4.5 4.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 43.0 36.6 6.4 84.7 49.1 36.3 47.6 41.3 125.7 117.1 42.2 43.1
LnGrp LOS D D A F D D D D F F D D
Approach Vol, veh/h 2390 1337 2653 873
Approach Delay, s/veh 34.6 55.9 61.7 53.2
Approach LOS C E E D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s15.0 59.9 30.6 24.5 37.1 37.8 9.0 46.1
Change Period (Y+Rc), s 4.0 7.1 * 4 7.2 7.1 * 7.1 * 4 7.2
Max Green Setting (Gmax), s11.0 47.7 * 16 33.0 19.0 * 40 * 5 44.0
Max Q Clear Time (g_c+I1), s11.8 43.1 15.5 15.0 12.8 27.0 6.7 32.1
Green Ext Time (p_c), s 0.0 3.3 0.1 2.4 0.6 3.7 0.0 6.8

Intersection Summary
HCM 6th Ctrl Delay 50.7
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
40: Rochester Ave & E Foothill Blvd Cumulative Year No Project PM Peak

Etiwanda Heights TIA 12:00 pm 06/01/2017 Cumulative Year No Project PM Peak Synchro 9 Report
Fehr and Peers Page 40

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 230 1920 250 120 860 250 170 900 290 240 570 80
Future Volume (veh/h) 230 1920 250 120 860 250 170 900 290 240 570 80
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 242 2021 263 126 905 263 179 947 305 253 600 84
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 298 2156 669 272 2216 688 325 1103 492 304 766 342
Arrive On Green 0.09 0.42 0.42 0.08 0.43 0.43 0.18 0.31 0.31 0.09 0.22 0.22
Sat Flow, veh/h 3456 5106 1585 3456 5106 1585 1781 3554 1585 3456 3554 1585
Grp Volume(v), veh/h 242 2021 263 126 905 263 179 947 305 253 600 84
Grp Sat Flow(s),veh/h/ln1728 1702 1585 1728 1702 1585 1781 1777 1585 1728 1777 1585
Q Serve(g_s), s 8.9 49.2 14.9 4.5 15.9 10.9 11.9 32.6 21.4 9.4 20.7 4.6
Cycle Q Clear(g_c), s 8.9 49.2 14.9 4.5 15.9 10.9 11.9 32.6 21.4 9.4 20.7 4.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 298 2156 669 272 2216 688 325 1103 492 304 766 342
V/C Ratio(X) 0.81 0.94 0.39 0.46 0.41 0.38 0.55 0.86 0.62 0.83 0.78 0.25
Avail Cap(c_a), veh/h 399 2156 669 272 2216 688 325 1151 513 319 1096 489
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.32 0.32 0.32 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.86 0.86
Uniform Delay (d), s/veh 58.3 35.9 26.0 57.3 25.3 13.7 48.3 42.1 38.3 58.4 48.1 27.3
Incr Delay (d2), s/veh 3.1 3.5 0.6 1.2 0.6 1.6 2.0 6.5 2.1 14.4 1.2 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.9 19.7 5.6 2.0 6.2 4.0 5.3 14.8 8.4 4.6 9.1 2.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 61.4 39.4 26.6 58.5 25.9 15.3 50.3 48.6 40.4 72.8 49.3 27.4
LnGrp LOS E D C E C B D D D E D C
Approach Vol, veh/h 2526 1294 1431 937
Approach Delay, s/veh 40.2 26.9 47.1 53.7
Approach LOS D C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.9 58.9 27.7 32.0 15.2 60.6 15.4 44.3
Change Period (Y+Rc), s* 6.5 * 6.5 4.0 7.1 4.0 * 6.5 4.0 7.1
Max Green Setting (Gmax), s* 5 * 52 14.0 37.0 15.0 * 42 12.0 39.0
Max Q Clear Time (g_c+I1), s6.5 51.2 13.9 22.7 10.9 17.9 11.4 34.6
Green Ext Time (p_c), s 0.0 1.0 0.0 2.2 0.3 4.2 0.1 2.7

Intersection Summary
HCM 6th Ctrl Delay 41.1
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 560 1770 70 320 940 380 70 350 450 670 140 260
Future Volume (veh/h) 560 1770 70 320 940 380 70 350 450 670 140 260
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683
Adj Flow Rate, veh/h 589 1863 74 337 989 0 74 368 329 705 147 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 598 2261 90 335 1416 646 954 296 811 284
Arrive On Green 0.19 0.39 0.39 0.11 0.31 0.00 0.21 0.21 0.21 0.17 0.17 0.00
Sat Flow, veh/h 3110 5756 229 3110 4595 1427 3110 4595 1427 4809 1683 1427
Grp Volume(v), veh/h 589 1406 531 337 989 0 74 368 329 705 147 0
Grp Sat Flow(s),veh/h/ln1555 1448 1642 1555 1532 1427 1555 1532 1427 1603 1683 1427
Q Serve(g_s), s 24.5 37.8 37.8 14.0 24.7 0.0 2.5 9.0 27.0 18.6 10.3 0.0
Cycle Q Clear(g_c), s 24.5 37.8 37.8 14.0 24.7 0.0 2.5 9.0 27.0 18.6 10.3 0.0
Prop In Lane 1.00 0.14 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 598 1706 645 335 1416 646 954 296 811 284
V/C Ratio(X) 0.98 0.82 0.82 1.01 0.70 0.11 0.39 1.11 0.87 0.52
Avail Cap(c_a), veh/h 598 1706 645 335 1416 646 954 296 1036 363
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.92 0.92 0.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 52.3 35.4 35.4 58.0 39.6 0.0 41.8 44.4 51.5 52.6 49.2 0.0
Incr Delay (d2), s/veh 32.7 4.7 11.4 48.7 2.7 0.0 0.0 0.1 85.3 5.5 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.9 13.3 16.3 7.6 9.2 0.0 1.0 3.3 16.4 7.7 4.3 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 85.1 40.1 46.8 106.7 42.3 0.0 41.8 44.5 136.8 58.2 49.8 0.0
LnGrp LOS F D D F D D D F E D
Approach Vol, veh/h 2526 1326 A 771 852 A
Approach Delay, s/veh 52.0 58.7 83.6 56.7
Approach LOS D E F E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s18.0 55.1 25.9 29.0 44.1 31.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s14.0 45.0 28.0 25.0 34.0 27.0
Max Q Clear Time (g_c+I1), s16.0 39.8 20.6 26.5 26.7 29.0
Green Ext Time (p_c), s 0.0 3.5 1.4 0.0 2.6 0.0

Intersection Summary
HCM 6th Ctrl Delay 58.8
HCM 6th LOS E

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 2180 0 0 1090 0 0 0 0 160 0 530
Future Volume (veh/h) 0 2180 0 0 1090 0 0 0 0 160 0 530
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1772 0 0 1772 0 1772 1772 1772
Adj Flow Rate, veh/h 0 2295 0 0 1147 0 112 0 618
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 2 0 0 2 0 2 2 2
Cap, veh/h 0 3366 0 0 3366 0 409 0 729
Arrive On Green 0.00 1.00 0.00 0.00 0.70 0.00 0.24 0.00 0.24
Sat Flow, veh/h 0 5156 0 0 5156 0 1688 0 3003
Grp Volume(v), veh/h 0 2295 0 0 1147 0 112 0 618
Grp Sat Flow(s),veh/h/ln 0 1612 0 0 1612 0 1688 0 1502
Q Serve(g_s), s 0.0 0.0 0.0 0.0 12.3 0.0 7.0 0.0 25.5
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 12.3 0.0 7.0 0.0 25.5
Prop In Lane 0.00 0.00 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 3366 0 0 3366 0 409 0 729
V/C Ratio(X) 0.00 0.68 0.00 0.00 0.34 0.00 0.27 0.00 0.85
Avail Cap(c_a), veh/h 0 3366 0 0 3366 0 506 0 901
HCM Platoon Ratio 1.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.17 0.00 0.00 0.82 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 7.9 0.0 39.9 0.0 46.9
Incr Delay (d2), s/veh 0.0 0.2 0.0 0.0 0.2 0.0 0.4 0.0 6.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.1 0.0 0.0 3.7 0.0 3.0 0.0 10.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 0.2 0.0 0.0 8.1 0.0 40.3 0.0 53.4
LnGrp LOS A A A A A A D A D
Approach Vol, veh/h 2295 1147 730
Approach Delay, s/veh 0.2 8.1 51.4
Approach LOS A A D

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 94.5 35.5 94.5
Change Period (Y+Rc), s 6.5 5.8 6.5
Max Green Setting (Gmax), s 80.5 37.2 80.5
Max Q Clear Time (g_c+I1), s 2.0 27.5 14.3
Green Ext Time (p_c), s 26.7 2.2 7.2

Intersection Summary
HCM 6th Ctrl Delay 11.3
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 2170 0 0 1570 0 100 0 770 0 0 0
Future Volume (veh/h) 0 2170 0 0 1570 0 100 0 770 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1772 0 0 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 0 2284 0 0 1653 0 70 0 848
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 2 0 0 2 2 2 2 2
Cap, veh/h 0 2995 0 0 2995 539 0 959
Arrive On Green 0.00 1.00 0.00 0.00 0.62 0.00 0.32 0.00 0.32
Sat Flow, veh/h 0 5156 0 0 4997 1502 1688 0 3003
Grp Volume(v), veh/h 0 2284 0 0 1653 0 70 0 848
Grp Sat Flow(s),veh/h/ln 0 1612 0 0 1612 1502 1688 0 1502
Q Serve(g_s), s 0.0 0.0 0.0 0.0 25.7 0.0 3.8 0.0 34.8
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 25.7 0.0 3.8 0.0 34.8
Prop In Lane 0.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2995 0 0 2995 539 0 959
V/C Ratio(X) 0.00 0.76 0.00 0.00 0.55 0.13 0.00 0.88
Avail Cap(c_a), veh/h 0 2995 0 0 2995 623 0 1109
HCM Platoon Ratio 1.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.72 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 14.3 0.0 31.4 0.0 42.0
Incr Delay (d2), s/veh 0.0 1.4 0.0 0.0 0.2 0.0 0.1 0.0 7.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.4 0.0 0.0 8.4 0.0 1.6 0.0 13.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 1.4 0.0 0.0 14.5 0.0 31.5 0.0 49.8
LnGrp LOS A A A A B C A D
Approach Vol, veh/h 2284 1653 A 918
Approach Delay, s/veh 1.4 14.5 48.4
Approach LOS A B D

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 84.5 84.5 45.5
Change Period (Y+Rc), s 6.5 6.5 5.8
Max Green Setting (Gmax), s 71.5 71.5 46.2
Max Q Clear Time (g_c+I1), s 2.0 27.7 36.8
Green Ext Time (p_c), s 25.6 12.4 2.9

Intersection Summary
HCM 6th Ctrl Delay 14.7
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.



LANE LEVEL OF SERVICE
Lane Level of Service

Site: 6 [INT 6- FU_AM - Final]
Etiwanda Heights TIA
Roundabout

All Movement Classes

South North West Intersection
LOS B C A B

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
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MOVEMENT SUMMARY
Site: 6 [INT 6- FU_AM - Final]

Etiwanda Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Milliken Ave
3 L2 709 2.0 0.676 13.6 LOS B 9.1 232.1 0.79 0.61 28.5
8 T1 190 3.0 0.301 9.6 LOS A 1.9 48.4 0.59 0.46 30.5
Approach 900 2.2 0.676 12.8 LOS B 9.1 232.1 0.74 0.58 28.9

North: Wilson Ave
4 T1 555 3.0 0.849 32.8 LOS C 16.9 433.5 1.00 1.48 24.8
14 R2 264 3.0 0.404 11.2 LOS B 3.1 79.8 0.90 0.84 31.3
Approach 820 3.0 0.849 25.8 LOS C 16.9 433.5 0.97 1.28 26.6

West: Wilson Ave
5 L2 204 3.0 0.223 6.2 LOS A 1.7 43.9 0.78 0.62 31.4
12 R2 423 3.0 0.271 0.0 LOS A 0.0 0.0 0.00 0.00 37.4
Approach 628 3.0 0.271 2.0 LOS A 1.7 43.9 0.25 0.20 35.1

All Vehicles 2347 2.7 0.849 14.5 LOS B 16.9 433.5 0.69 0.72 29.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 6 [INT 6- FU_PM - Final]
Etiwanda Heights TIA
Roundabout

All Movement Classes

South North West Intersection
LOS A B A A

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
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MOVEMENT SUMMARY
Site: 6 [INT 6- FU_PM - Final]

Etiwanda Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Milliken Ave
3 L2 539 2.0 0.484 8.6 LOS A 4.2 107.4 0.79 0.63 31.3
8 T1 438 3.0 0.492 10.4 LOS B 4.2 108.7 0.81 0.70 33.1
Approach 977 2.4 0.492 9.4 LOS A 4.2 108.7 0.80 0.66 32.1

North: Wilson Ave
4 T1 548 3.0 0.664 15.9 LOS B 9.1 233.3 0.95 1.07 30.6
14 R2 147 3.0 0.178 6.2 LOS A 1.2 30.7 0.72 0.58 33.8
Approach 695 3.0 0.664 13.8 LOS B 9.1 233.3 0.90 0.96 31.2

West: Wilson Ave
5 L2 429 3.0 0.447 9.0 LOS A 3.9 99.5 0.86 0.72 31.1
12 R2 557 2.0 0.353 0.0 LOS A 0.0 0.0 0.00 0.00 37.5
Approach 986 2.4 0.447 3.9 LOS A 3.9 99.5 0.38 0.32 34.3

All Vehicles 2658 2.6 0.664 8.5 LOS A 9.1 233.3 0.67 0.61 32.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 8 [INT 8- FU_NP_AM]
Etiwanda Heights TIA
Roundabout

All Movement Classes

South East West Intersection
LOS A A A A

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
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MOVEMENT SUMMARY
Site: 8 [INT 8- FU_NP_AM]

Etiwanda Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Etiwanda Ave
3 L2 136 2.0 0.131 3.9 LOS A 0.8 19.1 0.25 0.11 33.9
18 R2 33 2.0 0.131 3.9 LOS A 0.8 19.1 0.25 0.11 32.7
Approach 168 2.0 0.131 3.9 LOS A 0.8 19.1 0.25 0.11 33.7

East: Wilson Ave
1 L2 108 2.0 0.268 5.4 LOS A 1.7 43.4 0.38 0.21 34.7
6 T1 220 2.0 0.268 5.4 LOS A 1.7 43.4 0.38 0.21 34.5
Approach 327 2.0 0.268 5.4 LOS A 1.7 43.4 0.38 0.21 34.6

West: Wilson Ave
2 T1 75 2.0 0.177 4.4 LOS A 1.1 27.2 0.32 0.16 36.1
12 R2 146 2.0 0.177 4.4 LOS A 1.1 27.2 0.32 0.16 34.8
Approach 221 2.0 0.177 4.4 LOS A 1.1 27.2 0.32 0.16 35.2

All Vehicles 716 2.0 0.268 4.7 LOS A 1.7 43.4 0.33 0.17 34.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 8 [INT 8- FU_NP_PM]
Etiwanda Heights TIA
Roundabout

All Movement Classes

South East West Intersection
LOS A A A A

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
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MOVEMENT SUMMARY
Site: 8 [INT 8- FU_NP_PM]

Etiwanda Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Etiwanda Ave
3 L2 83 2.0 0.151 4.6 LOS A 0.9 21.9 0.46 0.30 34.5
18 R2 83 2.0 0.151 4.6 LOS A 0.9 21.9 0.46 0.30 33.2
Approach 165 2.0 0.151 4.6 LOS A 0.9 21.9 0.46 0.30 33.8

East: Wilson Ave
1 L2 75 2.0 0.155 4.1 LOS A 0.9 24.0 0.28 0.12 35.2
6 T1 123 2.0 0.155 4.1 LOS A 0.9 24.0 0.28 0.12 35.0
Approach 198 2.0 0.155 4.1 LOS A 0.9 24.0 0.28 0.12 35.1

West: Wilson Ave
2 T1 255 2.0 0.247 4.9 LOS A 1.6 40.2 0.28 0.12 35.8
12 R2 64 2.0 0.247 4.9 LOS A 1.6 40.2 0.28 0.12 34.7
Approach 320 2.0 0.247 4.9 LOS A 1.6 40.2 0.28 0.12 35.6

All Vehicles 683 2.0 0.247 4.6 LOS A 1.6 40.2 0.32 0.17 35.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 9 [INT 9-FU_NP_AM]
Etiwanda Heights TIA
Roundabout

All Movement Classes

South East North West Intersection
LOS A C C B B

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.

SIDRA INTERSECTION 7.0 | Copyright © 2000-2017 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: FEHR AND PEERS | Processed: Wednesday, April 10, 2019 11:44:52 AM
Project: W:\Orange County N Drive\PROJECTS\OC15\0400 Rancho Cucamonga NESSP- North Eastern Sphere Plan\Analysis\Sidra\Etiwanda 



MOVEMENT SUMMARY
Site: 9 [INT 9-FU_NP_AM]

Etiwanda Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: East Ave
3 L2 82 2.0 0.501 8.3 LOS A 4.7 118.5 0.47 0.25 33.5
8 T1 20 3.0 0.501 8.3 LOS A 4.7 118.5 0.47 0.25 33.5
18 R2 522 2.0 0.501 8.3 LOS A 4.7 118.5 0.47 0.25 32.4
Approach 623 2.0 0.501 8.3 LOS A 4.7 118.5 0.47 0.25 32.6

East: Wilson Ave
1 L2 870 2.0 0.876 23.2 LOS C 18.3 464.3 0.98 0.60 26.4
6 T1 199 2.0 0.876 23.2 LOS C 18.3 464.3 0.98 0.60 26.3
16 R2 16 3.0 0.876 23.2 LOS C 18.3 464.3 0.98 0.60 25.8
Approach 1085 2.0 0.876 23.2 LOS C 18.3 464.3 0.98 0.60 26.4

North: East Ave
7 L2 30 3.0 0.492 26.0 LOS C 4.3 111.0 1.00 1.10 26.4
4 T1 64 3.0 0.492 26.0 LOS C 4.3 111.0 1.00 1.10 26.3
14 R2 50 3.0 0.492 26.0 LOS C 4.3 111.0 1.00 1.10 25.6
Approach 145 3.0 0.492 26.0 LOS C 4.3 111.0 1.00 1.10 26.1

West: Wilson Ave
5 L2 12 3.0 0.253 12.7 LOS B 1.9 48.9 0.98 0.92 31.8
2 T1 59 2.0 0.253 12.5 LOS B 1.9 48.9 0.98 0.92 31.7
12 R2 37 2.0 0.253 12.5 LOS B 1.9 48.9 0.98 0.92 30.7
Approach 108 2.1 0.253 12.6 LOS B 1.9 48.9 0.98 0.92 31.4

All Vehicles 1960 2.1 0.876 18.1 LOS B 18.3 464.3 0.82 0.54 28.3

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 9 [INT 9-FU_NP_PM]
Etiwanda Heights TIA
Roundabout

All Movement Classes

South East North West Intersection
LOS A A A A A

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
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MOVEMENT SUMMARY
Site: 9 [INT 9-FU_NP_PM]

Etiwanda Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: East Ave
3 L2 72 2.0 0.459 8.7 LOS A 3.5 88.7 0.66 0.51 33.3
8 T1 64 3.0 0.459 8.8 LOS A 3.5 88.7 0.66 0.51 33.2
18 R2 337 2.0 0.459 8.7 LOS A 3.5 88.7 0.66 0.51 32.2
Approach 473 2.1 0.459 8.7 LOS A 3.5 88.7 0.66 0.51 32.5

East: Wilson Ave
1 L2 185 2.0 0.292 5.9 LOS A 2.0 50.3 0.47 0.29 33.6
6 T1 104 2.0 0.292 5.9 LOS A 2.0 50.3 0.47 0.29 33.4
16 R2 48 3.0 0.292 5.9 LOS A 2.0 50.3 0.47 0.29 32.5
Approach 337 2.1 0.292 5.9 LOS A 2.0 50.3 0.47 0.29 33.4

North: East Ave
7 L2 35 3.0 0.100 4.7 LOS A 0.5 13.8 0.52 0.36 34.7
4 T1 38 3.0 0.100 4.7 LOS A 0.5 13.8 0.52 0.36 34.5
14 R2 24 3.0 0.100 4.7 LOS A 0.5 13.8 0.52 0.36 33.4
Approach 97 3.0 0.100 4.7 LOS A 0.5 13.8 0.52 0.36 34.3

West: Wilson Ave
5 L2 48 3.0 0.311 6.4 LOS A 2.1 52.1 0.53 0.37 34.8
2 T1 227 2.0 0.311 6.3 LOS A 2.1 52.1 0.53 0.37 34.6
12 R2 64 2.0 0.311 6.3 LOS A 2.1 52.1 0.53 0.37 33.5
Approach 339 2.1 0.311 6.4 LOS A 2.1 52.1 0.53 0.37 34.4

All Vehicles 1246 2.2 0.459 7.0 LOS A 3.5 88.7 0.56 0.40 33.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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APPENDIX F: LEVEL OF SERVICE CALCULATION SHEETS 
CUMULATIVE YEAR (2040) PLUS PROJECT CONDITIONS



HCM 6th AWSC Etiwanda Heights TIA
1: Amethyst Ave & Wilson Ave Cumulative Year Plus Project AM Peak 

Etiwanda Heights TIA 12:00 am 06/01/2017 Cumulative Year Plus Project AM Peak Synchro 10 Report
Fehr & Peers Page 1

Intersection
Intersection Delay, s/veh 9.4
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 207 20 36 256 10 20 20 47 30 20 30
Future Vol, veh/h 10 207 20 36 256 10 20 20 47 30 20 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 218 21 38 269 11 21 21 49 32 21 32
Number of Lanes 1 2 0 1 2 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 3 3 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 3 3
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 3 3
HCM Control Delay 9.3 9.5 9.4 9.6
HCM LOS A A A A
        

Lane NBLn1 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1
Vol Left, % 23% 100% 0% 0% 100% 0% 0% 38%
Vol Thru, % 23% 0% 100% 78% 0% 100% 90% 25%
Vol Right, % 54% 0% 0% 22% 0% 0% 10% 38%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 87 10 138 89 36 171 95 80
LT Vol 20 10 0 0 36 0 0 30
Through Vol 20 0 138 69 0 171 85 20
RT Vol 47 0 0 20 0 0 10 30
Lane Flow Rate 92 11 145 94 38 180 100 84
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.144 0.017 0.217 0.136 0.061 0.264 0.145 0.137
Departure Headway (Hd) 5.662 5.87 5.366 5.207 5.796 5.292 5.218 5.857
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 628 606 664 684 615 674 682 607
Service Time 3.447 3.641 3.136 2.977 3.564 3.06 2.986 3.643
HCM Lane V/C Ratio 0.146 0.018 0.218 0.137 0.062 0.267 0.147 0.138
HCM Control Delay 9.4 8.7 9.6 8.8 8.9 10 8.9 9.6
HCM Lane LOS A A A A A A A A
HCM 95th-tile Q 0.5 0.1 0.8 0.5 0.2 1.1 0.5 0.5



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
2: Archibald Ave & Wilson Ave Cumulative Year Plus Project AM Peak 

Etiwanda Heights TIA 12:00 am 06/01/2017 Cumulative Year Plus Project AM Peak Synchro 10 Report
Fehr & Peers Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 214 70 116 231 30 60 80 97 60 140 30
Future Volume (veh/h) 20 214 70 116 231 30 60 80 97 60 140 30
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 21 225 74 122 243 32 63 84 102 63 147 32
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 642 857 275 628 1024 133 589 429 383 574 704 150
Arrive On Green 0.32 0.32 0.32 0.32 0.32 0.32 0.24 0.24 0.24 0.24 0.24 0.24
Sat Flow, veh/h 1104 2647 848 1080 3162 412 1205 1777 1585 1198 2916 619
Grp Volume(v), veh/h 21 149 150 122 135 140 63 84 102 63 88 91
Grp Sat Flow(s),veh/h/ln1104 1777 1718 1080 1777 1796 1205 1777 1585 1198 1777 1759
Q Serve(g_s), s 0.3 1.3 1.3 2.0 1.2 1.2 0.9 0.8 1.1 0.9 0.8 0.9
Cycle Q Clear(g_c), s 1.5 1.3 1.3 3.3 1.2 1.2 1.8 0.8 1.1 2.0 0.8 0.9
Prop In Lane 1.00 0.49 1.00 0.23 1.00 1.00 1.00 0.35
Lane Grp Cap(c), veh/h 642 576 556 628 576 582 589 429 383 574 429 425
V/C Ratio(X) 0.03 0.26 0.27 0.19 0.24 0.24 0.11 0.20 0.27 0.11 0.21 0.21
Avail Cap(c_a), veh/h 1245 1544 1493 1217 1544 1561 1345 1544 1378 1326 1544 1529
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 5.7 5.2 5.2 6.4 5.1 5.1 7.0 6.3 6.4 7.2 6.3 6.3
Incr Delay (d2), s/veh 0.0 0.2 0.3 0.1 0.2 0.2 0.1 0.2 0.4 0.1 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 5.7 5.4 5.4 6.6 5.3 5.3 7.1 6.5 6.7 7.3 6.5 6.5
LnGrp LOS A A A A A A A A A A A A
Approach Vol, veh/h 320 397 249 242
Approach Delay, s/veh 5.4 5.7 6.7 6.7
Approach LOS A A A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 9.5 11.2 9.5 11.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 3.8 3.5 4.0 5.3
Green Ext Time (p_c), s 0.9 1.4 0.8 1.5

Intersection Summary
HCM 6th Ctrl Delay 6.1
HCM 6th LOS A



HCM 6th AWSC Etiwanda Heights TIA
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Intersection
Intersection Delay, s/veh20.5
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 351 60 166 317 30 20 40 97 30 100 30
Future Vol, veh/h 10 351 60 166 317 30 20 40 97 30 100 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 369 63 175 334 32 21 42 102 32 105 32
Number of Lanes 1 1 0 1 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 28.7 18.3 13 13.6
HCM LOS D C B B
        

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 13% 100% 0% 100% 0% 19%
Vol Thru, % 25% 0% 85% 0% 91% 62%
Vol Right, % 62% 0% 15% 0% 9% 19%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 157 10 411 166 347 160
LT Vol 20 10 0 166 0 30
Through Vol 40 0 351 0 317 100
RT Vol 97 0 60 0 30 30
Lane Flow Rate 165 11 433 175 365 168
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.314 0.021 0.785 0.341 0.655 0.331
Departure Headway (Hd) 6.84 7.144 6.529 7.028 6.455 7.082
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 524 501 554 512 559 507
Service Time 4.898 4.89 4.275 4.776 4.203 5.14
HCM Lane V/C Ratio 0.315 0.022 0.782 0.342 0.653 0.331
HCM Control Delay 13 10 29.2 13.4 20.7 13.6
HCM Lane LOS B A D B C B
HCM 95th-tile Q 1.3 0.1 7.3 1.5 4.8 1.4
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 318 210 256 322 60 60 130 310 40 180 40
Future Volume (veh/h) 20 318 210 256 322 60 60 130 310 40 180 40
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 21 335 221 269 339 63 63 137 326 42 189 42
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 363 501 424 392 1335 595 83 1036 462 60 990 442
Arrive On Green 0.02 0.27 0.27 0.12 0.38 0.38 0.05 0.29 0.29 0.03 0.28 0.28
Sat Flow, veh/h 1781 1870 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 21 335 221 269 339 63 63 137 326 42 189 42
Grp Sat Flow(s),veh/h/ln1781 1870 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 0.5 9.0 6.7 6.3 3.7 1.5 2.0 1.6 10.4 1.3 2.3 1.1
Cycle Q Clear(g_c), s 0.5 9.0 6.7 6.3 3.7 1.5 2.0 1.6 10.4 1.3 2.3 1.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 363 501 424 392 1335 595 83 1036 462 60 990 442
V/C Ratio(X) 0.06 0.67 0.52 0.69 0.25 0.11 0.76 0.13 0.71 0.70 0.19 0.10
Avail Cap(c_a), veh/h 477 705 597 392 1496 667 148 1333 595 142 1320 589
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.1 18.5 17.6 14.7 12.2 11.5 26.6 14.8 17.9 27.0 15.5 15.1
Incr Delay (d2), s/veh 0.1 1.3 0.8 4.9 0.1 0.1 13.0 0.1 2.9 13.4 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 3.4 2.1 2.5 1.2 0.4 1.0 0.5 3.5 0.7 0.8 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 17.2 19.8 18.5 19.6 12.3 11.5 39.6 14.8 20.8 40.5 15.6 15.2
LnGrp LOS B B B B B B D B C D B B
Approach Vol, veh/h 577 671 526 273
Approach Delay, s/veh 19.2 15.2 21.5 19.4
Approach LOS B B C B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.0 19.1 6.6 19.8 4.9 25.2 5.9 20.5
Change Period (Y+Rc), s 3.5 6.7 3.5 * 7 3.5 6.7 3.5 * 7
Max Green Setting (Gmax), s7.5 18.6 5.2 * 18 5.0 21.1 5.0 * 18
Max Q Clear Time (g_c+I1), s8.3 11.0 4.0 4.3 2.5 5.7 3.3 12.4
Green Ext Time (p_c), s 0.0 1.4 0.0 1.0 0.0 1.7 0.0 1.1

Intersection Summary
HCM 6th Ctrl Delay 18.5
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 1.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 418 40 211 648 10 34
Future Vol, veh/h 418 40 211 648 10 34
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 165 - 0 50
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 440 42 222 682 11 36
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 482 0 1587 461
          Stage 1 - - - - 461 -
          Stage 2 - - - - 1126 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1081 - 119 600
          Stage 1 - - - - 635 -
          Stage 2 - - - - 310 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1081 - 95 600
Mov Cap-2 Maneuver - - - - 194 -
          Stage 1 - - - - 635 -
          Stage 2 - - - - 246 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.3 14.4
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 194 600 - - 1081 -
HCM Lane V/C Ratio 0.054 0.06 - - 0.205 -
HCM Control Delay (s) 24.6 11.4 - - 9.2 -
HCM Lane LOS C B - - A -
HCM 95th %tile Q(veh) 0.2 0.2 - - 0.8 -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 56 151 399 214 218 87 187 822 85 196 1057 27
Future Volume (veh/h) 56 151 399 214 218 87 187 822 85 196 1057 27
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 59 159 420 225 229 92 197 865 36 206 1113 28
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 495 548 489 209 386 150 115 999 493 185 1257 32
Arrive On Green 0.22 0.31 0.28 0.06 0.15 0.13 0.06 0.28 0.25 0.10 0.35 0.32
Sat Flow, veh/h 1781 1777 1585 1781 2498 974 1781 3554 1585 1781 3542 89
Grp Volume(v), veh/h 59 159 420 225 161 160 197 865 36 206 558 583
Grp Sat Flow(s),veh/h/ln1781 1777 1585 1781 1777 1695 1781 1777 1585 1781 1777 1854
Q Serve(g_s), s 0.0 5.2 19.4 5.0 6.5 6.9 5.0 17.9 0.0 8.0 22.8 22.8
Cycle Q Clear(g_c), s 0.0 5.2 19.4 5.0 6.5 6.9 5.0 17.9 0.0 8.0 22.8 22.8
Prop In Lane 1.00 1.00 1.00 0.57 1.00 1.00 1.00 0.05
Lane Grp Cap(c), veh/h 495 548 489 209 274 262 115 999 493 185 630 658
V/C Ratio(X) 0.12 0.29 0.86 1.08 0.59 0.61 1.71 0.87 0.07 1.12 0.89 0.89
Avail Cap(c_a), veh/h 495 559 499 209 559 533 115 999 493 185 630 658
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.5 20.3 26.2 35.0 30.4 31.1 36.1 26.4 18.8 34.6 23.4 23.5
Incr Delay (d2), s/veh 0.1 0.1 13.2 84.8 0.7 0.9 352.6 8.1 0.1 100.9 14.2 13.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 2.1 8.9 8.5 2.6 2.7 13.3 7.9 0.4 8.4 10.8 11.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.6 20.4 39.4 119.8 31.1 32.0 388.7 34.5 18.8 135.5 37.6 37.2
LnGrp LOS C C D F C C F C B F D D
Approach Vol, veh/h 638 546 1098 1347
Approach Delay, s/veh 33.2 67.9 97.5 52.4
Approach LOS C E F D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.0 27.8 9.0 31.4 20.9 15.9 14.7 25.7
Change Period (Y+Rc), s * 4 6.2 4.0 * 6.7 * 4 6.2 * 6.7 * 6.7
Max Green Setting (Gmax), s* 5 22.1 5.0 * 22 * 5 22.1 * 8 * 19
Max Q Clear Time (g_c+I1), s7.0 21.4 7.0 24.8 2.0 8.9 10.0 19.9
Green Ext Time (p_c), s 0.0 0.2 0.0 0.0 0.0 0.9 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 65.0
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 46 526 32 350 764 101 50 25 250 63 97 209
Future Volume (veh/h) 46 526 32 350 764 101 50 25 250 63 97 209
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 48 554 34 368 804 106 53 26 263 66 102 220
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 63 1120 500 329 869 736 67 460 622 76 133 286
Arrive On Green 0.04 0.32 0.32 0.18 0.46 0.46 0.04 0.25 0.21 0.04 0.25 0.22
Sat Flow, veh/h 1781 3554 1585 1781 1870 1585 1781 1870 1585 1781 528 1138
Grp Volume(v), veh/h 48 554 34 368 804 106 53 26 263 66 0 322
Grp Sat Flow(s),veh/h/ln1781 1777 1585 1781 1870 1585 1781 1870 1585 1781 0 1666
Q Serve(g_s), s 2.0 9.6 1.1 14.0 30.6 2.9 2.2 0.8 9.2 2.8 0.0 13.7
Cycle Q Clear(g_c), s 2.0 9.6 1.1 14.0 30.6 2.9 2.2 0.8 9.2 2.8 0.0 13.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.68
Lane Grp Cap(c), veh/h 63 1120 500 329 869 736 67 460 622 76 0 419
V/C Ratio(X) 0.76 0.49 0.07 1.12 0.93 0.14 0.79 0.06 0.42 0.86 0.00 0.77
Avail Cap(c_a), veh/h 106 1223 546 329 878 744 106 656 788 172 0 646
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 36.2 21.1 18.2 30.9 19.1 11.6 36.2 21.8 16.8 36.1 0.0 27.1
Incr Delay (d2), s/veh 17.1 0.1 0.0 85.6 15.0 0.0 18.2 0.0 0.2 23.3 0.0 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 3.6 0.4 13.3 14.5 0.9 1.3 0.3 3.0 1.6 0.0 5.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.3 21.2 18.2 116.5 34.1 11.7 54.4 21.9 16.9 59.3 0.0 28.3
LnGrp LOS D C B F C B D C B E A C
Approach Vol, veh/h 636 1278 342 388
Approach Delay, s/veh 23.4 55.9 23.1 33.6
Approach LOS C E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s18.0 27.9 6.9 23.1 6.7 39.2 7.3 22.7
Change Period (Y+Rc), s 3.5 * 6.3 3.5 * 6.4 3.5 * 6.3 3.5 * 6.4
Max Green Setting (Gmax), s14.5 * 24 5.0 * 27 5.0 * 33 7.8 * 24
Max Q Clear Time (g_c+I1), s16.0 11.6 4.2 15.7 4.0 32.6 4.8 11.2
Green Ext Time (p_c), s 0.0 1.8 0.0 0.9 0.0 0.3 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 40.6
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 240 587 210 230 614 160 330 140 80 370 350 410
Future Volume (veh/h) 240 587 210 230 614 160 330 140 80 370 350 410
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1900 1900 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 253 618 180 242 646 79 347 147 19 389 368 176
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 0 0 2 2 2 2 2 2 2 2 2
Cap, veh/h 272 682 198 254 756 92 381 945 120 517 438 371
Arrive On Green 0.15 0.25 0.22 0.14 0.24 0.23 0.21 0.30 0.30 0.15 0.23 0.23
Sat Flow, veh/h 1781 2758 802 1781 3188 389 1781 3171 404 3456 1870 1585
Grp Volume(v), veh/h 253 404 394 242 360 365 347 81 85 389 368 176
Grp Sat Flow(s),veh/h/ln1781 1805 1756 1781 1777 1800 1781 1777 1798 1728 1870 1585
Q Serve(g_s), s 13.8 21.3 21.4 13.3 19.0 19.1 18.7 3.3 3.4 10.6 18.4 9.4
Cycle Q Clear(g_c), s 13.8 21.3 21.4 13.3 19.0 19.1 18.7 3.3 3.4 10.6 18.4 9.4
Prop In Lane 1.00 0.46 1.00 0.22 1.00 0.22 1.00 1.00
Lane Grp Cap(c), veh/h 272 446 434 254 421 427 381 529 536 517 438 371
V/C Ratio(X) 0.93 0.91 0.91 0.95 0.85 0.86 0.91 0.15 0.16 0.75 0.84 0.47
Avail Cap(c_a), veh/h 272 446 434 254 421 427 381 529 536 629 470 398
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.1 35.9 36.4 41.8 35.9 36.0 37.8 25.4 25.4 40.0 35.9 32.4
Incr Delay (d2), s/veh 36.1 21.3 22.1 43.5 14.9 15.0 25.6 0.1 0.1 4.1 12.2 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.5 11.5 11.4 8.6 9.5 9.7 10.5 1.4 1.4 4.6 9.5 3.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 77.2 57.2 58.6 85.3 50.8 51.0 63.4 25.5 25.6 44.1 48.1 33.4
LnGrp LOS E E E F D D E C C D D C
Approach Vol, veh/h 1051 967 513 933
Approach Delay, s/veh 62.5 59.5 51.1 43.7
Approach LOS E E D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s18.7 33.3 18.0 28.3 25.0 27.0 19.0 27.3
Change Period (Y+Rc), s 5.6 5.9 5.0 6.3 5.9 5.9 5.0 6.3
Max Green Setting (Gmax), s16.3 25.9 13.0 22.0 19.1 22.8 14.0 21.0
Max Q Clear Time (g_c+I1), s12.6 5.4 15.3 23.4 20.7 20.4 15.8 21.1
Green Ext Time (p_c), s 0.5 0.7 0.0 0.0 0.0 0.7 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 54.9
HCM 6th LOS D
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 472 565 533 720 320 472
Future Volume (veh/h) 472 565 533 720 320 472
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 497 595 561 431 337 131
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 535 2458 1234 550 391 348
Arrive On Green 0.30 0.69 0.11 0.11 0.22 0.22
Sat Flow, veh/h 1781 3647 3647 1585 1781 1585
Grp Volume(v), veh/h 497 595 561 431 337 131
Grp Sat Flow(s),veh/h/ln1781 1777 1777 1585 1781 1585
Q Serve(g_s), s 24.4 5.6 13.3 23.8 16.4 6.3
Cycle Q Clear(g_c), s 24.4 5.6 13.3 23.8 16.4 6.3
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 535 2458 1234 550 391 348
V/C Ratio(X) 0.93 0.24 0.45 0.78 0.86 0.38
Avail Cap(c_a), veh/h 554 2458 1234 550 396 352
HCM Platoon Ratio 1.00 1.00 0.33 0.33 1.00 1.00
Upstream Filter(I) 0.39 0.39 0.68 0.68 1.00 1.00
Uniform Delay (d), s/veh 30.6 5.1 31.9 36.6 33.8 29.9
Incr Delay (d2), s/veh 10.6 0.1 0.8 7.5 17.3 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.2 1.5 6.3 11.1 8.8 5.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 41.1 5.2 32.7 44.0 51.1 30.6
LnGrp LOS D A C D D C
Approach Vol, veh/h 1092 992 468
Approach Delay, s/veh 21.6 37.6 45.3
Approach LOS C D D

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 66.2 23.8 31.0 35.2
Change Period (Y+Rc), s 5.5 5.3 4.5 5.5
Max Green Setting (Gmax), s 60.5 18.7 27.5 28.5
Max Q Clear Time (g_c+I1), s 7.6 18.4 26.4 25.8
Green Ext Time (p_c), s 2.5 0.1 0.1 1.0

Intersection Summary
HCM 6th Ctrl Delay 32.2
HCM 6th LOS C
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 194 691 1108 130 370 145
Future Volume (veh/h) 194 691 1108 130 370 145
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 204 727 1166 137 389 153
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 218 2321 1729 771 460 409
Arrive On Green 0.12 0.65 0.49 0.49 0.26 0.26
Sat Flow, veh/h 1781 3647 3647 1585 1781 1585
Grp Volume(v), veh/h 204 727 1166 137 389 153
Grp Sat Flow(s),veh/h/ln1781 1777 1777 1585 1781 1585
Q Serve(g_s), s 10.2 8.0 22.6 4.4 18.7 7.1
Cycle Q Clear(g_c), s 10.2 8.0 22.6 4.4 18.7 7.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 218 2321 1729 771 460 409
V/C Ratio(X) 0.94 0.31 0.67 0.18 0.85 0.37
Avail Cap(c_a), veh/h 218 2321 1729 771 554 493
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 39.2 6.8 17.7 13.0 31.7 27.4
Incr Delay (d2), s/veh 39.8 0.3 2.1 0.5 10.5 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.6 2.4 8.6 1.5 9.1 6.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 79.0 7.1 19.8 13.5 42.2 28.1
LnGrp LOS E A B B D C
Approach Vol, veh/h 931 1303 542
Approach Delay, s/veh 22.9 19.1 38.2
Approach LOS C B D

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 62.8 27.2 15.0 47.8
Change Period (Y+Rc), s 5.5 5.3 4.5 5.5
Max Green Setting (Gmax), s 52.5 26.7 10.5 37.5
Max Q Clear Time (g_c+I1), s 10.0 20.7 12.2 24.6
Green Ext Time (p_c), s 3.1 1.3 0.0 4.6

Intersection Summary
HCM 6th Ctrl Delay 24.1
HCM 6th LOS C
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Movement WBL WBR NBU NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 196 67 0 735 297 156 552
Future Volume (veh/h) 196 67 0 735 297 156 552
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1900 1900 1870 1870 1870 1870
Adj Flow Rate, veh/h 206 71 774 313 164 581
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 2 2 2 2
Cap, veh/h 308 106 978 395 212 1289
Arrive On Green 0.24 0.20 0.40 0.35 0.12 0.25
Sat Flow, veh/h 1280 441 2563 998 1781 5274
Grp Volume(v), veh/h 278 0 557 530 164 581
Grp Sat Flow(s),veh/h/ln1727 0 1777 1691 1781 1702
Q Serve(g_s), s 7.2 0.0 13.5 13.7 4.4 4.7
Cycle Q Clear(g_c), s 7.2 0.0 13.5 13.7 4.4 4.7
Prop In Lane 0.74 0.26 0.59 1.00
Lane Grp Cap(c), veh/h 416 0 703 669 212 1289
V/C Ratio(X) 0.67 0.00 0.79 0.79 0.77 0.45
Avail Cap(c_a), veh/h 1090 0 760 723 653 1352
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.1 0.0 13.0 13.7 21.0 15.5
Incr Delay (d2), s/veh 2.2 0.0 4.7 5.0 2.3 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.8 0.0 4.5 4.6 1.6 1.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.3 0.0 17.7 18.7 23.3 15.6
LnGrp LOS B A B B C B
Approach Vol, veh/h 278 1087 745
Approach Delay, s/veh 19.3 18.2 17.3
Approach LOS B B B

Timer - Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 16.4 15.8 9.8 23.4
Change Period (Y+Rc), s 6.4 5.8 4.0 * 6.4
Max Green Setting (Gmax), s 10.6 29.2 18.0 * 19
Max Q Clear Time (g_c+I1), s 6.7 9.2 6.4 15.7
Green Ext Time (p_c), s 0.9 1.1 0.1 1.3

Intersection Summary
HCM 6th Ctrl Delay 18.0
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
User approved ignoring U-Turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 1.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 350 10 60 778 10 80
Future Vol, veh/h 350 10 60 778 10 80
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 368 11 63 819 11 84
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 379 0 1319 374
          Stage 1 - - - - 374 -
          Stage 2 - - - - 945 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1179 - 173 672
          Stage 1 - - - - 696 -
          Stage 2 - - - - 378 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1179 - 164 672
Mov Cap-2 Maneuver - - - - 279 -
          Stage 1 - - - - 696 -
          Stage 2 - - - - 358 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.6 12.4
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 581 - - 1179 -
HCM Lane V/C Ratio 0.163 - - 0.054 -
HCM Control Delay (s) 12.4 - - 8.2 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.6 - - 0.2 -
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 40 431 908 20 30 70
Future Volume (veh/h) 40 431 908 20 30 70
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1900 1900
Adj Flow Rate, veh/h 42 454 956 21 32 74
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 0 0
Cap, veh/h 346 1226 1195 26 67 154
Arrive On Green 0.66 0.66 0.66 0.60 0.14 0.09
Sat Flow, veh/h 576 1870 1823 40 491 1135
Grp Volume(v), veh/h 42 454 0 977 107 0
Grp Sat Flow(s),veh/h/ln 576 1870 0 1863 1641 0
Q Serve(g_s), s 2.2 4.2 0.0 14.6 2.4 0.0
Cycle Q Clear(g_c), s 16.8 4.2 0.0 14.6 2.4 0.0
Prop In Lane 1.00 0.02 0.30 0.69
Lane Grp Cap(c), veh/h 346 1226 0 1222 223 0
V/C Ratio(X) 0.12 0.37 0.00 0.80 0.48 0.00
Avail Cap(c_a), veh/h 498 1718 0 1711 934 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 10.9 3.0 0.0 4.8 15.9 0.0
Incr Delay (d2), s/veh 0.2 0.2 0.0 1.9 1.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 0.1 0.0 0.8 0.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 11.0 3.2 0.0 6.7 17.5 0.0
LnGrp LOS B A A A B A
Approach Vol, veh/h 496 977 107
Approach Delay, s/veh 3.8 6.7 17.5
Approach LOS A A B

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 29.1 9.2 29.1
Change Period (Y+Rc), s * 6 5.8 * 6
Max Green Setting (Gmax), s * 33 20.0 * 33
Max Q Clear Time (g_c+I1), s 18.8 4.4 16.6
Green Ext Time (p_c), s 2.5 0.2 6.6

Intersection Summary
HCM 6th Ctrl Delay 6.5
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 258 138 124 340 243 200 356 960 231 123 662 283
Future Volume (veh/h) 258 138 124 340 243 200 356 960 231 123 662 283
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 272 145 43 358 256 59 375 1011 139 129 697 298
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 234 429 363 222 369 313 368 1266 565 164 968 408
Arrive On Green 0.07 0.23 0.23 0.07 0.20 0.20 0.21 0.36 0.36 0.09 0.27 0.24
Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 3554 1585 1781 3522 1485
Grp Volume(v), veh/h 272 145 43 358 256 59 375 1011 139 129 673 322
Grp Sat Flow(s),veh/h/ln1781 1870 1585 1781 1870 1585 1781 1777 1585 1781 1702 1603
Q Serve(g_s), s 5.0 4.7 1.6 5.0 9.2 2.3 15.0 18.6 2.8 5.1 13.0 13.4
Cycle Q Clear(g_c), s 5.0 4.7 1.6 5.0 9.2 2.3 15.0 18.6 2.8 5.1 13.0 13.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.93
Lane Grp Cap(c), veh/h 234 429 363 222 369 313 368 1266 565 164 936 441
V/C Ratio(X) 1.16 0.34 0.12 1.61 0.69 0.19 1.02 0.80 0.25 0.79 0.72 0.73
Avail Cap(c_a), veh/h 234 781 662 222 781 662 368 1503 670 196 1111 523
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 32.6 23.4 22.2 32.1 27.1 24.3 28.8 21.0 6.3 32.2 23.8 25.0
Incr Delay (d2), s/veh 110.5 0.2 0.1 295.9 0.9 0.1 51.7 2.2 0.1 13.1 1.3 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln10.9 1.9 0.5 21.9 3.8 0.8 11.0 6.9 1.4 2.6 4.7 5.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 143.1 23.5 22.2 328.0 28.0 24.4 80.5 23.2 6.4 45.3 25.1 28.1
LnGrp LOS F C C F C C F C A D C C
Approach Vol, veh/h 460 673 1525 1124
Approach Delay, s/veh 94.1 187.3 35.8 28.3
Approach LOS F F D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.1 29.9 9.0 20.6 19.0 23.9 11.3 18.3
Change Period (Y+Rc), s* 6.4 * 6.4 4.0 6.3 4.0 * 6.4 6.3 * 6.3
Max Green Setting (Gmax), s* 8 * 28 5.0 28.0 15.0 * 21 5.0 * 28
Max Q Clear Time (g_c+I1), s7.1 20.6 7.0 6.7 17.0 15.4 7.0 11.2
Green Ext Time (p_c), s 0.0 2.9 0.0 0.5 0.0 2.1 0.0 0.8

Intersection Summary
HCM 6th Ctrl Delay 67.6
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 300 215 95 409 282 117 107 722 203 60 1498 316
Future Volume (veh/h) 300 215 95 409 282 117 107 722 203 60 1498 316
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 316 226 32 431 297 30 113 760 82 63 1577 128
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 413 370 314 463 370 314 145 1347 601 100 1256 560
Arrive On Green 0.15 0.20 0.20 0.15 0.20 0.20 0.08 0.38 0.38 0.06 0.35 0.35
Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 316 226 32 431 297 30 113 760 82 63 1577 128
Grp Sat Flow(s),veh/h/ln1781 1870 1585 1781 1870 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 10.4 8.1 0.9 11.0 11.1 1.1 4.6 12.4 2.5 2.5 26.0 2.4
Cycle Q Clear(g_c), s 10.4 8.1 0.9 11.0 11.1 1.1 4.6 12.4 2.5 2.5 26.0 2.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 413 370 314 463 370 314 145 1347 601 100 1256 560
V/C Ratio(X) 0.76 0.61 0.10 0.93 0.80 0.10 0.78 0.56 0.14 0.63 1.26 0.23
Avail Cap(c_a), veh/h 413 534 452 463 534 452 145 1347 601 172 1256 560
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 20.2 26.9 13.4 23.6 28.1 24.1 33.1 18.0 15.0 34.0 23.8 5.6
Incr Delay (d2), s/veh 8.3 1.6 0.1 25.7 5.6 0.1 23.0 0.5 0.1 6.4 121.7 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.7 3.5 0.4 5.0 5.1 0.4 2.8 4.5 0.8 1.2 30.6 1.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.5 28.5 13.6 49.4 33.7 24.2 56.1 18.6 15.1 40.4 145.5 5.8
LnGrp LOS C C B D C C E B B D F A
Approach Vol, veh/h 574 758 955 1768
Approach Delay, s/veh 27.7 42.3 22.7 131.6
Approach LOS C D C F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s15.0 18.6 10.0 30.0 15.0 18.6 8.1 31.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s10.5 20.5 5.5 25.5 10.5 20.5 6.6 24.4
Max Q Clear Time (g_c+I1), s13.0 10.1 6.6 28.0 12.4 13.1 4.5 14.4
Green Ext Time (p_c), s 0.0 0.8 0.0 0.0 0.0 0.9 0.0 3.6

Intersection Summary
HCM 6th Ctrl Delay 74.6
HCM 6th LOS E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 360 10 537 490 1089 0 0 1008 542
Future Volume (veh/h) 0 0 0 360 10 537 490 1089 0 0 1008 542
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 256 0 704 516 1146 0 0 1061 571
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 490 0 871 847 3249 0 0 1097 511
Arrive On Green 0.27 0.00 0.27 0.49 1.00 0.00 0.00 0.32 0.30
Sat Flow, veh/h 1781 0 3170 3456 5274 0 0 3572 1585
Grp Volume(v), veh/h 256 0 704 516 1146 0 0 1061 571
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1728 1702 0 0 1702 1585
Q Serve(g_s), s 11.0 0.0 18.6 9.8 0.0 0.0 0.0 27.6 29.0
Cycle Q Clear(g_c), s 11.0 0.0 18.6 9.8 0.0 0.0 0.0 27.6 29.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 490 0 871 847 3249 0 0 1097 511
V/C Ratio(X) 0.52 0.00 0.81 0.61 0.35 0.00 0.00 0.97 1.12
Avail Cap(c_a), veh/h 574 0 1021 847 3249 0 0 1097 511
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.59 0.59 0.00 0.00 0.41 0.41
Uniform Delay (d), s/veh 27.6 0.0 30.4 19.8 0.0 0.0 0.0 30.0 31.6
Incr Delay (d2), s/veh 0.9 0.0 4.2 0.5 0.2 0.0 0.0 11.3 64.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.7 0.0 7.4 3.0 0.1 0.0 0.0 11.9 19.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.5 0.0 34.7 20.4 0.2 0.0 0.0 41.3 96.0
LnGrp LOS C A C C A A A D F
Approach Vol, veh/h 960 1662 1632
Approach Delay, s/veh 33.0 6.4 60.4
Approach LOS C A E

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 61.3 28.3 33.0 28.7
Change Period (Y+Rc), s 6.2 6.2 * 6.2 5.8
Max Green Setting (Gmax), s 50.8 20.0 * 27 27.2
Max Q Clear Time (g_c+I1), s 2.0 11.8 31.0 20.6
Green Ext Time (p_c), s 7.1 0.7 0.0 2.3

Intersection Summary
HCM 6th Ctrl Delay 33.2
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 600 10 349 410 713 0 0 1761 525
Future Volume (veh/h) 0 0 0 600 10 349 410 713 0 0 1761 525
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 722 0 187 432 751 0 0 1854 284
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 892 0 397 1029 3487 0 0 1702 528
Arrive On Green 0.25 0.00 0.25 0.60 1.00 0.00 0.00 0.33 0.33
Sat Flow, veh/h 3563 0 1585 3456 5274 0 0 5274 1585
Grp Volume(v), veh/h 722 0 187 432 751 0 0 1854 284
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1728 1702 0 0 1702 1585
Q Serve(g_s), s 22.9 0.0 12.0 8.1 0.0 0.0 0.0 40.0 17.5
Cycle Q Clear(g_c), s 22.9 0.0 12.0 8.1 0.0 0.0 0.0 40.0 17.5
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 892 0 397 1029 3487 0 0 1702 528
V/C Ratio(X) 0.81 0.00 0.47 0.42 0.22 0.00 0.00 1.09 0.54
Avail Cap(c_a), veh/h 1366 0 608 1029 3487 0 0 1702 528
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.82 0.82 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 42.3 0.0 38.2 18.7 0.0 0.0 0.0 40.0 32.5
Incr Delay (d2), s/veh 2.2 0.0 0.9 0.2 0.1 0.0 0.0 50.5 3.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.3 0.0 4.8 2.7 0.0 0.0 0.0 23.8 7.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 44.4 0.0 39.1 18.8 0.1 0.0 0.0 90.5 36.4
LnGrp LOS D A D B A A A F D
Approach Vol, veh/h 909 1183 2138
Approach Delay, s/veh 43.3 7.0 83.3
Approach LOS D A F

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 85.9 41.9 44.0 34.1
Change Period (Y+Rc), s 6.2 6.2 * 6.2 5.8
Max Green Setting (Gmax), s 63.8 22.0 * 38 44.2
Max Q Clear Time (g_c+I1), s 2.0 10.1 42.0 24.9
Green Ext Time (p_c), s 3.3 0.9 0.0 3.4

Intersection Summary
HCM 6th Ctrl Delay 53.3
HCM 6th LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
22: Milliken Ave & SR-210 EB Off-Ramp/SR-210 EB On-Ramp Cumulative Year Plus Project AM Peak 

Etiwanda Heights TIA 12:00 am 06/01/2017 Cumulative Year Plus Project AM Peak Synchro 10 Report
Fehr & Peers Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 421 10 540 0 0 0 0 1151 370 316 1052 930
Future Volume (veh/h) 421 10 540 0 0 0 0 1151 370 316 1052 930
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 644 0 362 0 1212 389 333 1107 979
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 2
Cap, veh/h 978 0 435 0 1817 583 405 2084 970
Arrive On Green 0.27 0.00 0.27 0.00 0.95 0.90 0.20 1.00 1.00
Sat Flow, veh/h 3563 0 1585 0 3995 1227 3456 3404 1585
Grp Volume(v), veh/h 644 0 362 0 1078 523 333 1107 979
Grp Sat Flow(s),veh/h/ln1781 0 1585 0 1702 1650 1728 1702 1585
Q Serve(g_s), s 14.4 0.0 19.3 0.0 3.9 6.3 8.3 0.0 54.2
Cycle Q Clear(g_c), s 14.4 0.0 19.3 0.0 3.9 6.3 8.3 0.0 54.2
Prop In Lane 1.00 1.00 0.00 0.74 1.00 1.00
Lane Grp Cap(c), veh/h 978 0 435 0 1617 783 405 2084 970
V/C Ratio(X) 0.66 0.00 0.83 0.00 0.67 0.67 0.82 0.53 1.01
Avail Cap(c_a), veh/h 1069 0 476 0 1617 783 538 2084 970
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00 1.67 1.67 1.67
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.94 0.94 0.40 0.40 0.40
Uniform Delay (d), s/veh 28.9 0.0 30.7 0.0 1.3 2.3 35.3 0.0 0.0
Incr Delay (d2), s/veh 1.3 0.0 11.2 0.0 2.1 4.2 2.4 0.4 20.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.2 0.0 8.5 0.0 1.0 1.8 3.2 0.1 5.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.2 0.0 41.9 0.0 3.3 6.5 37.7 0.4 20.5
LnGrp LOS C A D A A A D A F
Approach Vol, veh/h 1006 1601 2419
Approach Delay, s/veh 34.4 4.4 13.7
Approach LOS C A B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s14.5 46.7 28.7 61.3
Change Period (Y+Rc), s 4.0 6.2 5.8 * 6.2
Max Green Setting (Gmax), s14.0 34.8 25.2 * 55
Max Q Clear Time (g_c+I1), s10.3 8.3 21.3 56.2
Green Ext Time (p_c), s 0.2 9.7 1.6 0.0

Intersection Summary
HCM 6th Ctrl Delay 14.9
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 291 10 400 0 0 0 0 840 540 717 1659 0
Future Volume (veh/h) 291 10 400 0 0 0 0 840 540 717 1659 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 459 0 265 0 794 628 755 1746 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 755 0 336 0 1216 1030 1191 3684 0
Arrive On Green 0.21 0.00 0.21 0.00 0.32 0.32 0.69 1.00 0.00
Sat Flow, veh/h 3563 0 1585 0 3741 3170 3456 5274 0
Grp Volume(v), veh/h 459 0 265 0 794 628 755 1746 0
Grp Sat Flow(s),veh/h/ln1781 0 1585 0 1870 1585 1728 1702 0
Q Serve(g_s), s 14.0 0.0 19.0 0.0 21.8 20.0 14.5 0.0 0.0
Cycle Q Clear(g_c), s 14.0 0.0 19.0 0.0 21.8 20.0 14.5 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 755 0 336 0 1216 1030 1191 3684 0
V/C Ratio(X) 0.61 0.00 0.79 0.00 0.65 0.61 0.63 0.47 0.00
Avail Cap(c_a), veh/h 1336 0 594 0 1216 1030 1191 3684 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.96 0.96 0.43 0.43 0.00
Uniform Delay (d), s/veh 42.8 0.0 44.7 0.0 34.7 34.1 14.4 0.0 0.0
Incr Delay (d2), s/veh 0.8 0.0 4.2 0.0 2.6 2.6 0.4 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.2 0.0 7.8 0.0 9.9 7.7 3.7 0.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 43.6 0.0 48.9 0.0 37.3 36.7 14.9 0.2 0.0
LnGrp LOS D A D A D D B A A
Approach Vol, veh/h 724 1422 2501
Approach Delay, s/veh 45.5 37.0 4.6
Approach LOS D D A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s47.6 43.0 29.4 90.6
Change Period (Y+Rc), s 6.2 * 6.2 5.8 6.2
Max Green Setting (Gmax), s24.0 * 37 43.2 64.8
Max Q Clear Time (g_c+I1), s16.5 23.8 21.0 2.0
Green Ext Time (p_c), s 1.4 4.0 2.6 11.1

Intersection Summary
HCM 6th Ctrl Delay 20.9
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 197 150 170 599 736 146
Future Volume (veh/h) 197 150 170 599 736 146
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 207 158 179 631 775 154
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 353 314 404 2158 1245 555
Arrive On Green 0.20 0.20 0.11 0.61 0.35 0.35
Sat Flow, veh/h 1781 1585 1781 3647 3647 1585
Grp Volume(v), veh/h 207 158 179 631 775 154
Grp Sat Flow(s),veh/h/ln1781 1585 1781 1777 1777 1585
Q Serve(g_s), s 4.3 3.6 0.0 3.5 7.4 2.9
Cycle Q Clear(g_c), s 4.3 3.6 0.0 3.5 7.4 2.9
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 353 314 404 2158 1245 555
V/C Ratio(X) 0.59 0.50 0.44 0.29 0.62 0.28
Avail Cap(c_a), veh/h 1101 980 432 2733 1955 872
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 14.9 14.7 16.1 3.9 11.1 9.6
Incr Delay (d2), s/veh 0.6 0.5 0.3 0.0 0.2 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.5 3.3 1.2 0.4 1.9 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.5 15.1 16.4 3.9 11.3 9.7
LnGrp LOS B B B A B A
Approach Vol, veh/h 365 810 929
Approach Delay, s/veh 15.4 6.6 11.0
Approach LOS B A B

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 28.9 12.1 10.6 18.4
Change Period (Y+Rc), s * 6.2 * 5.4 * 6.2 * 6.2
Max Green Setting (Gmax), s * 29 * 24 * 5 * 20
Max Q Clear Time (g_c+I1), s 5.5 6.3 2.0 9.4
Green Ext Time (p_c), s 2.5 0.5 0.1 2.7

Intersection Summary
HCM 6th Ctrl Delay 10.1
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 87 20 60 160 10 167 40 987 50 96 1427 126
Future Volume (veh/h) 87 20 60 160 10 167 40 987 50 96 1427 126
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 92 21 63 168 11 176 42 1039 53 101 1502 133
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 336 90 270 311 409 346 481 2955 151 284 2123 188
Arrive On Green 0.22 0.22 0.19 0.22 0.22 0.22 0.17 0.59 0.57 0.11 0.89 0.83
Sat Flow, veh/h 1196 412 1236 1314 1870 1585 1781 4975 254 1781 4776 423
Grp Volume(v), veh/h 92 0 84 168 11 176 42 711 381 101 1070 565
Grp Sat Flow(s),veh/h/ln1196 0 1648 1314 1870 1585 1781 1702 1825 1781 1702 1794
Q Serve(g_s), s 5.9 0.0 3.8 10.9 0.4 8.8 0.0 9.6 9.7 3.3 8.5 9.3
Cycle Q Clear(g_c), s 6.3 0.0 3.8 14.7 0.4 8.8 0.0 9.6 9.7 3.3 8.5 9.3
Prop In Lane 1.00 0.75 1.00 1.00 1.00 0.14 1.00 0.24
Lane Grp Cap(c), veh/h 336 0 360 311 409 346 481 2022 1084 284 1513 797
V/C Ratio(X) 0.27 0.00 0.23 0.54 0.03 0.51 0.09 0.35 0.35 0.36 0.71 0.71
Avail Cap(c_a), veh/h 513 0 604 506 686 581 481 2022 1084 307 1513 797
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 0.90 0.90 0.90 0.70 0.70 0.70
Uniform Delay (d), s/veh 30.1 0.0 29.7 35.1 27.6 30.9 14.9 9.4 9.5 17.4 3.2 3.7
Incr Delay (d2), s/veh 0.2 0.0 0.1 1.1 0.0 0.9 0.1 0.4 0.8 0.5 2.0 3.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.7 0.0 1.5 3.5 0.2 3.3 0.5 3.0 3.4 1.2 1.6 2.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.3 0.0 29.8 36.1 27.7 31.8 15.0 9.8 10.3 18.0 5.2 7.4
LnGrp LOS C A C D C C B A B B A A
Approach Vol, veh/h 176 355 1134 1736
Approach Delay, s/veh 30.0 33.7 10.2 6.7
Approach LOS C C B A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s8.9 57.5 23.7 22.3 44.0 23.7
Change Period (Y+Rc), s 4.0 * 6.6 * 6.2 * 6.6 * 6.6 * 6.2
Max Green Setting (Gmax), s6.0 * 36 * 31 * 5 * 37 * 31
Max Q Clear Time (g_c+I1), s5.3 11.7 8.3 2.0 11.3 16.7
Green Ext Time (p_c), s 0.0 4.2 0.4 0.0 7.4 0.7

Intersection Summary
HCM 6th Ctrl Delay 11.9
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 50 130 110 80 210 177 160 692 30 186 821 60
Future Volume (veh/h) 50 130 110 80 210 177 160 692 30 186 821 60
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 53 137 116 84 221 186 168 728 32 196 864 63
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 258 630 533 451 316 266 354 1176 52 400 1251 558
Arrive On Green 0.34 0.34 0.34 0.34 0.34 0.30 0.09 0.34 0.29 0.11 0.35 0.35
Sat Flow, veh/h 978 1870 1585 1127 938 790 1781 3467 152 1781 3554 1585
Grp Volume(v), veh/h 53 137 116 84 0 407 168 373 387 196 864 63
Grp Sat Flow(s),veh/h/ln 978 1870 1585 1127 0 1728 1781 1777 1843 1781 1777 1585
Q Serve(g_s), s 2.7 2.9 2.9 3.2 0.0 11.4 3.5 9.7 9.7 4.1 11.5 1.5
Cycle Q Clear(g_c), s 14.1 2.9 2.9 6.1 0.0 11.4 3.5 9.7 9.7 4.1 11.5 1.5
Prop In Lane 1.00 1.00 1.00 0.46 1.00 0.08 1.00 1.00
Lane Grp Cap(c), veh/h 258 630 533 451 0 582 354 603 625 400 1251 558
V/C Ratio(X) 0.21 0.22 0.22 0.19 0.00 0.70 0.47 0.62 0.62 0.49 0.69 0.11
Avail Cap(c_a), veh/h 398 897 760 612 0 829 415 923 958 470 1911 852
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 22.0 13.1 13.1 15.2 0.0 16.3 13.0 15.2 15.3 12.5 15.3 12.0
Incr Delay (d2), s/veh 0.1 0.1 0.1 0.1 0.0 0.6 0.4 0.4 0.4 0.3 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 1.1 0.9 0.7 0.0 4.0 1.1 3.1 3.3 1.3 3.7 0.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 22.2 13.1 13.1 15.3 0.0 16.8 13.4 15.6 15.7 12.8 15.5 12.1
LnGrp LOS C B B B A B B B B B B B
Approach Vol, veh/h 306 491 928 1123
Approach Delay, s/veh 14.7 16.6 15.2 14.9
Approach LOS B B B B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s9.9 22.7 22.5 9.1 23.4 22.5
Change Period (Y+Rc), s 4.0 * 6.7 5.9 4.0 * 6.7 5.9
Max Green Setting (Gmax), s8.0 * 26 24.5 7.0 * 27 24.5
Max Q Clear Time (g_c+I1), s6.1 11.7 16.1 5.5 13.5 13.4
Green Ext Time (p_c), s 0.1 2.3 0.5 0.0 3.2 1.5

Intersection Summary
HCM 6th Ctrl Delay 15.3
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 160 120 60 40 120 90 90 668 30 80 1363 170
Future Volume (veh/h) 160 120 60 40 120 90 90 668 30 80 1363 170
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 168 126 63 42 126 95 95 703 32 84 1435 179
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 578 559 279 552 871 739 187 1833 569 320 1806 561
Arrive On Green 0.47 0.47 0.45 0.47 0.47 0.47 0.05 0.36 0.36 0.05 0.35 0.35
Sat Flow, veh/h 1160 1176 588 1194 1870 1585 1781 5106 1585 1781 5106 1585
Grp Volume(v), veh/h 168 0 189 42 126 95 95 703 32 84 1435 179
Grp Sat Flow(s),veh/h/ln1160 0 1764 1194 1870 1585 1781 1702 1585 1781 1702 1585
Q Serve(g_s), s 9.5 0.0 6.4 2.2 3.9 3.4 3.5 10.2 1.3 3.1 25.3 8.2
Cycle Q Clear(g_c), s 13.4 0.0 6.4 8.6 3.9 3.4 3.5 10.2 1.3 3.1 25.3 8.2
Prop In Lane 1.00 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 578 0 838 552 871 739 187 1833 569 320 1806 561
V/C Ratio(X) 0.29 0.00 0.23 0.08 0.14 0.13 0.51 0.38 0.06 0.26 0.79 0.32
Avail Cap(c_a), veh/h 578 0 838 552 871 739 273 2145 666 345 1940 602
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 0.94 0.94 0.94 0.86 0.86 0.86
Uniform Delay (d), s/veh 18.6 0.0 15.7 18.5 15.3 15.2 24.9 23.8 21.0 21.2 29.1 23.5
Incr Delay (d2), s/veh 1.3 0.0 0.6 0.3 0.3 0.4 0.7 0.1 0.0 0.1 1.9 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.7 0.0 2.6 0.6 1.7 1.3 1.4 3.8 0.5 1.2 9.7 2.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.8 0.0 16.3 18.8 15.6 15.5 25.6 24.0 21.0 21.3 31.0 23.8
LnGrp LOS B A B B B B C C C C C C
Approach Vol, veh/h 357 263 830 1698
Approach Delay, s/veh 18.0 16.1 24.0 29.7
Approach LOS B B C C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s8.6 39.9 51.5 9.1 39.4 51.5
Change Period (Y+Rc), s 4.0 * 6.7 6.3 4.0 * 6.7 * 6.3
Max Green Setting (Gmax), s6.0 * 39 37.7 10.0 * 35 * 39
Max Q Clear Time (g_c+I1), s5.1 12.2 15.4 5.5 27.3 10.6
Green Ext Time (p_c), s 0.0 4.6 2.5 0.0 5.4 1.7

Intersection Summary
HCM 6th Ctrl Delay 25.8
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 227 337 160 542 1426 240 260 611 131 110 1201 455
Future Volume (veh/h) 227 337 160 542 1426 240 260 611 131 110 1201 455
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 239 355 168 571 1501 253 274 643 138 116 1264 479
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 296 789 245 954 1762 547 366 1976 613 169 1574 489
Arrive On Green 0.09 0.15 0.15 0.28 0.35 0.35 0.21 0.77 0.77 0.05 0.31 0.31
Sat Flow, veh/h 3456 5106 1585 3456 5106 1585 3456 5106 1585 3456 5106 1585
Grp Volume(v), veh/h 239 355 168 571 1501 253 274 643 138 116 1264 479
Grp Sat Flow(s),veh/h/ln1728 1702 1585 1728 1702 1585 1728 1702 1585 1728 1702 1585
Q Serve(g_s), s 8.2 7.6 12.0 17.2 32.7 11.2 8.9 4.6 1.1 4.0 27.3 35.9
Cycle Q Clear(g_c), s 8.2 7.6 12.0 17.2 32.7 11.2 8.9 4.6 1.1 4.0 27.3 35.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 296 789 245 954 1762 547 366 1976 613 169 1574 489
V/C Ratio(X) 0.81 0.45 0.69 0.60 0.85 0.46 0.75 0.33 0.22 0.69 0.80 0.98
Avail Cap(c_a), veh/h 374 1574 489 954 1872 581 366 1976 613 230 1574 489
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.40 0.40 0.40 0.90 0.90 0.90 0.84 0.84 0.84
Uniform Delay (d), s/veh 53.9 46.1 48.0 37.7 36.4 17.1 45.8 8.8 1.2 56.2 38.1 41.1
Incr Delay (d2), s/veh 7.9 0.1 1.3 0.3 1.5 0.1 6.7 0.4 0.8 1.7 3.8 32.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.8 3.1 4.7 7.0 13.0 3.8 3.7 1.5 1.0 1.7 11.3 17.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 61.8 46.2 49.2 38.0 37.9 17.2 52.5 9.2 1.9 57.8 41.9 73.9
LnGrp LOS E D D D D B D A A E D E
Approach Vol, veh/h 762 2325 1055 1859
Approach Delay, s/veh 51.8 35.7 19.5 51.1
Approach LOS D D B D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.9 50.4 37.1 22.5 19.3 41.0 14.3 45.4
Change Period (Y+Rc), s 4.0 * 6.6 4.0 7.0 * 6.6 * 6.6 4.0 7.0
Max Green Setting (Gmax), s8.0 * 36 20.0 34.0 * 10 * 34 13.0 41.0
Max Q Clear Time (g_c+I1), s6.0 6.6 19.2 14.0 10.9 37.9 10.2 34.7
Green Ext Time (p_c), s 0.0 2.8 0.1 1.5 0.0 0.0 0.1 3.7

Intersection Summary
HCM 6th Ctrl Delay 39.7
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 137 441 210 340 1782 127 90 358 70 95 690 256
Future Volume (veh/h) 137 441 210 340 1782 127 90 358 70 95 690 256
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 144 464 221 358 1876 134 95 377 74 100 726 269
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 257 710 324 808 1983 615 121 1126 502 93 964 430
Arrive On Green 0.07 0.21 0.18 0.23 0.39 0.39 0.07 0.32 0.32 0.05 0.27 0.27
Sat Flow, veh/h 3456 3429 1564 3456 5106 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 144 461 224 358 1876 134 95 377 74 100 726 269
Grp Sat Flow(s),veh/h/ln1728 1702 1589 1728 1702 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 3.8 11.8 12.6 8.4 33.9 5.4 5.0 7.7 1.3 5.0 17.8 9.9
Cycle Q Clear(g_c), s 3.8 11.8 12.6 8.4 33.9 5.4 5.0 7.7 1.3 5.0 17.8 9.9
Prop In Lane 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 257 705 329 808 1983 615 121 1126 502 93 964 430
V/C Ratio(X) 0.56 0.65 0.68 0.44 0.95 0.22 0.79 0.33 0.15 1.07 0.75 0.63
Avail Cap(c_a), veh/h 257 1004 469 808 1983 615 150 1302 581 93 1190 531
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 42.6 34.6 35.9 31.2 28.2 19.5 43.8 24.9 4.0 45.1 31.8 14.9
Incr Delay (d2), s/veh 1.7 1.0 2.5 0.1 10.3 0.2 15.7 0.1 0.1 113.3 1.9 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.6 4.7 4.9 3.3 14.1 1.8 2.6 3.1 1.1 5.1 7.4 3.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 44.3 35.7 38.4 31.4 38.5 19.7 59.5 25.0 4.1 158.4 33.7 16.1
LnGrp LOS D D D C D B E C A F C B
Approach Vol, veh/h 829 2368 546 1095
Approach Delay, s/veh 37.9 36.3 28.2 40.8
Approach LOS D D C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.0 34.2 28.4 23.7 13.3 29.8 11.1 41.0
Change Period (Y+Rc), s 4.0 * 6.9 * 6.1 * 6.1 * 6.9 * 6.9 * 6.1 * 6.1
Max Green Setting (Gmax), s5.0 * 32 * 16 * 26 * 8 * 29 * 5 * 35
Max Q Clear Time (g_c+I1), s7.0 9.7 10.4 14.6 7.0 19.8 5.8 35.9
Green Ext Time (p_c), s 0.0 1.9 0.3 3.1 0.0 3.1 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 36.7
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 190 436 100 212 1678 170 130 468 51 260 862 471
Future Volume (veh/h) 190 436 100 212 1678 170 130 468 51 260 862 471
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 200 459 105 223 1766 179 137 493 54 274 907 496
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 315 1945 729 336 1927 752 301 1383 565 364 1476 584
Arrive On Green 0.09 0.38 0.37 0.10 0.38 0.37 0.09 0.27 0.26 0.11 0.29 0.28
Sat Flow, veh/h 3456 5106 1585 3456 5106 1585 3456 5106 1585 3456 5106 1585
Grp Volume(v), veh/h 200 459 105 223 1766 179 137 493 54 274 907 496
Grp Sat Flow(s),veh/h/ln1728 1702 1585 1728 1702 1585 1728 1702 1585 1728 1702 1585
Q Serve(g_s), s 6.1 6.7 0.9 6.8 36.2 0.0 4.1 8.6 1.6 8.5 16.9 21.6
Cycle Q Clear(g_c), s 6.1 6.7 0.9 6.8 36.2 0.0 4.1 8.6 1.6 8.5 16.9 21.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 315 1945 729 336 1927 752 301 1383 565 364 1476 584
V/C Ratio(X) 0.64 0.24 0.14 0.66 0.92 0.24 0.46 0.36 0.10 0.75 0.61 0.85
Avail Cap(c_a), veh/h 396 1945 729 390 1931 753 301 1383 565 364 1476 584
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.74 0.74 0.74 1.00 1.00 1.00 0.95 0.95 0.95 0.60 0.60 0.60
Uniform Delay (d), s/veh 48.2 23.2 6.3 47.9 32.6 17.1 47.7 32.4 10.0 47.8 33.8 31.9
Incr Delay (d2), s/veh 0.7 0.0 0.0 2.2 7.3 0.1 0.4 0.7 0.3 4.7 1.2 9.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.6 2.5 0.6 2.9 15.0 2.5 1.7 3.4 0.7 3.7 6.7 8.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 48.9 23.2 6.4 50.1 39.9 17.2 48.1 33.0 10.4 52.6 35.0 41.1
LnGrp LOS D C A D D B D C B D C D
Approach Vol, veh/h 764 2168 684 1677
Approach Delay, s/veh 27.6 39.0 34.3 39.7
Approach LOS C D C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.7 45.9 13.6 35.8 15.1 45.5 15.6 33.8
Change Period (Y+Rc), s 5.8 6.9 6.0 7.1 6.9 * 6.9 6.0 7.1
Max Green Setting (Gmax), s10.6 38.9 6.0 28.7 10.8 * 39 8.0 26.7
Max Q Clear Time (g_c+I1), s8.8 8.7 6.1 23.6 8.1 38.2 10.5 10.6
Green Ext Time (p_c), s 0.1 1.9 0.0 2.3 0.1 0.4 0.0 1.8

Intersection Summary
HCM 6th Ctrl Delay 37.0
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 151 596 120 510 1619 267 130 344 80 255 391 262
Future Volume (veh/h) 151 596 120 510 1619 267 130 344 80 255 391 262
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 159 627 126 537 1704 186 137 362 36 268 412 276
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 163 1019 202 742 1930 599 192 425 668 267 699 463
Arrive On Green 0.09 0.24 0.22 0.21 0.38 0.38 0.06 0.23 0.21 0.15 0.34 0.32
Sat Flow, veh/h 1781 4276 846 3456 5106 1585 3456 1870 1585 1781 2046 1357
Grp Volume(v), veh/h 159 497 256 537 1704 186 137 362 36 268 357 331
Grp Sat Flow(s),veh/h/ln1781 1702 1718 1728 1702 1585 1728 1870 1585 1781 1777 1626
Q Serve(g_s), s 10.7 15.6 16.1 17.3 37.4 5.6 4.7 22.3 0.0 18.0 19.9 20.4
Cycle Q Clear(g_c), s 10.7 15.6 16.1 17.3 37.4 5.6 4.7 22.3 0.0 18.0 19.9 20.4
Prop In Lane 1.00 0.49 1.00 1.00 1.00 1.00 1.00 0.83
Lane Grp Cap(c), veh/h 163 811 409 742 1930 599 192 425 668 267 607 555
V/C Ratio(X) 0.97 0.61 0.62 0.72 0.88 0.31 0.71 0.85 0.05 1.00 0.59 0.60
Avail Cap(c_a), veh/h 163 811 409 749 1930 599 259 489 723 267 607 555
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.4 40.8 41.4 43.8 34.8 8.4 55.7 44.5 20.5 51.0 32.6 33.6
Incr Delay (d2), s/veh 62.3 3.4 7.0 3.3 6.3 1.3 4.7 11.0 0.0 55.8 1.0 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln7.4 6.7 7.4 7.5 15.6 3.6 2.1 11.2 0.6 11.9 8.4 8.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 116.7 44.2 48.4 47.1 41.1 9.8 60.4 55.4 20.5 106.8 33.6 34.8
LnGrp LOS F D D D D A E E C F C C
Approach Vol, veh/h 912 2427 535 956
Approach Delay, s/veh 58.0 40.0 54.3 54.5
Approach LOS E D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s31.8 32.6 10.7 45.0 15.0 49.4 24.4 31.2
Change Period (Y+Rc), s * 6 * 6 4.0 6.4 4.0 * 6 6.4 * 6.4
Max Green Setting (Gmax), s* 26 * 27 9.0 38.0 11.0 * 42 18.0 * 29
Max Q Clear Time (g_c+I1), s19.3 18.1 6.7 22.4 12.7 39.4 20.0 24.3
Green Ext Time (p_c), s 0.9 1.9 0.1 2.3 0.0 1.6 0.0 0.6

Intersection Summary
HCM 6th Ctrl Delay 47.9
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 686 15 0 1326 0 0 0 0 380 0 970
Future Volume (veh/h) 0 686 15 0 1326 0 0 0 0 380 0 970
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1870 1870 0 1870 0 1870 0 1870
Adj Flow Rate, veh/h 0 722 16 0 1396 0 400 0 1021
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 2 2 0 2 0 2 0 2
Cap, veh/h 0 2714 60 0 2696 0 1400 0 1131
Arrive On Green 0.00 0.53 0.51 0.00 1.00 0.00 0.41 0.00 0.41
Sat Flow, veh/h 0 5309 114 0 5443 0 3456 0 2790
Grp Volume(v), veh/h 0 478 260 0 1396 0 400 0 1021
Grp Sat Flow(s),veh/h/ln 0 1702 1850 0 1702 0 1728 0 1395
Q Serve(g_s), s 0.0 9.2 9.3 0.0 0.0 0.0 9.3 0.0 41.2
Cycle Q Clear(g_c), s 0.0 9.2 9.3 0.0 0.0 0.0 9.3 0.0 41.2
Prop In Lane 0.00 0.06 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 1798 977 0 2696 0 1400 0 1131
V/C Ratio(X) 0.00 0.27 0.27 0.00 0.52 0.00 0.29 0.00 0.90
Avail Cap(c_a), veh/h 0 1798 977 0 2696 0 1785 0 1441
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 0.00 0.09 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 15.5 15.6 0.0 0.0 0.0 24.0 0.0 33.5
Incr Delay (d2), s/veh 0.0 0.4 0.7 0.0 0.1 0.0 0.0 0.0 6.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 3.5 3.9 0.0 0.0 0.0 3.8 0.0 14.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 15.9 16.3 0.0 0.1 0.0 24.0 0.0 39.5
LnGrp LOS A B B A A A C A D
Approach Vol, veh/h 738 1396 1421
Approach Delay, s/veh 16.0 0.1 35.2
Approach LOS B A D

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 67.4 52.6 67.4
Change Period (Y+Rc), s 6.2 6.0 6.2
Max Green Setting (Gmax), s 47.8 60.0 47.8
Max Q Clear Time (g_c+I1), s 11.3 43.2 2.0
Green Ext Time (p_c), s 2.9 3.4 7.5

Intersection Summary
HCM 6th Ctrl Delay 17.4
HCM 6th LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 111 535 420 80 2114 502 350 469 230 240 304 640
Future Volume (veh/h) 111 535 420 80 2114 502 350 469 230 240 304 640
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 117 563 150 84 2225 348 368 494 242 253 320 556
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 235 2588 542 235 2198 542 289 1119 546 167 1036 462
Arrive On Green 0.26 0.68 0.68 0.04 0.11 0.11 0.16 0.48 0.47 0.29 0.29 0.29
Sat Flow, veh/h 1781 7575 1585 1781 6434 1585 1781 2315 1129 722 3554 1585
Grp Volume(v), veh/h 117 563 150 84 2225 348 368 379 357 253 320 556
Grp Sat Flow(s),veh/h/ln1781 1515 1585 1781 1609 1585 1781 1777 1667 722 1777 1585
Q Serve(g_s), s 6.7 3.3 4.4 5.5 41.0 25.2 19.5 16.8 17.2 17.8 8.4 35.0
Cycle Q Clear(g_c), s 6.7 3.3 4.4 5.5 41.0 25.2 19.5 16.8 17.2 35.0 8.4 35.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.68 1.00 1.00
Lane Grp Cap(c), veh/h 235 2588 542 235 2198 542 289 859 806 167 1036 462
V/C Ratio(X) 0.50 0.22 0.28 0.36 1.01 0.64 1.27 0.44 0.44 1.52 0.31 1.20
Avail Cap(c_a), veh/h 235 2588 542 235 2198 542 289 859 806 167 1036 462
HCM Platoon Ratio 2.00 2.00 2.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.97 0.97 0.97 0.62 0.62 0.62 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 40.8 13.0 13.2 52.4 53.2 46.2 50.3 20.4 21.0 54.3 33.1 42.5
Incr Delay (d2), s/veh 1.6 0.2 1.2 0.6 18.2 3.6 146.4 1.6 1.8 260.1 0.2 110.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.8 1.1 1.6 2.5 20.3 11.2 20.2 7.0 6.8 17.0 3.5 27.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 42.3 13.2 14.4 53.0 71.4 49.8 196.6 22.0 22.7 314.4 33.3 152.8
LnGrp LOS D B B D F D F C C F C F
Approach Vol, veh/h 830 2657 1104 1129
Approach Delay, s/veh 17.5 68.0 80.4 155.1
Approach LOS B E F F

Timer - Assigned Phs 1 2 4 5 6 7 8
Phs Duration (G+Y+Rc), s19.9 45.0 62.5 19.9 45.0 23.5 39.0
Change Period (Y+Rc), s 4.0 6.2 * 6.7 4.0 6.2 * 6.7 * 6.7
Max Green Setting (Gmax), s9.0 38.8 * 56 9.0 38.8 * 16 * 32
Max Q Clear Time (g_c+I1), s8.7 43.0 19.2 7.5 6.4 21.5 37.0
Green Ext Time (p_c), s 0.0 0.0 4.7 0.0 4.3 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 80.3
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
34: I-15 NB Off-Ramp/I-15 NB On-Ramp & Base Line Rd Cumulative Year Plus Project AM Peak 

Etiwanda Heights TIA 12:00 am 06/01/2017 Cumulative Year Plus Project AM Peak Synchro 10 Report
Fehr & Peers Page 34

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 360 646 0 0 2347 80 347 0 440 0 0 0
Future Volume (veh/h) 360 646 0 0 2347 80 347 0 440 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 0 0 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 379 680 0 0 2471 0 445 0 172
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 430 3946 0 0 3958 572 0 254
Arrive On Green 0.25 1.00 0.00 0.00 0.62 0.00 0.16 0.00 0.16
Sat Flow, veh/h 3456 5274 0 0 6696 1585 3563 0 1585
Grp Volume(v), veh/h 379 680 0 0 2471 0 445 0 172
Grp Sat Flow(s),veh/h/ln1728 1702 0 0 1609 1585 1781 0 1585
Q Serve(g_s), s 12.7 0.0 0.0 0.0 28.8 0.0 14.4 0.0 12.3
Cycle Q Clear(g_c), s 12.7 0.0 0.0 0.0 28.8 0.0 14.4 0.0 12.3
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 430 3946 0 0 3958 572 0 254
V/C Ratio(X) 0.88 0.17 0.00 0.00 0.62 0.78 0.00 0.68
Avail Cap(c_a), veh/h 518 3946 0 0 3958 950 0 423
HCM Platoon Ratio 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.55 0.55 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 44.2 0.0 0.0 0.0 14.4 0.0 48.3 0.0 47.4
Incr Delay (d2), s/veh 7.6 0.1 0.0 0.0 0.8 0.0 0.9 0.0 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.0 0.0 0.0 0.0 9.5 0.0 6.5 0.0 4.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 51.8 0.1 0.0 0.0 15.2 0.0 49.2 0.0 48.6
LnGrp LOS D A A A B D A D
Approach Vol, veh/h 1059 2471 A 617
Approach Delay, s/veh 18.6 15.2 49.0
Approach LOS B B D

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 96.7 18.9 77.8 23.3
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 77.8 18.0 55.8 30.2
Max Q Clear Time (g_c+I1), s 2.0 14.7 30.8 16.4
Green Ext Time (p_c), s 3.0 0.3 15.3 1.1

Intersection Summary
HCM 6th Ctrl Delay 21.1
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
35: Milliken Ave & Terra Vista Pkwy Cumulative Year Plus Project AM Peak 

Etiwanda Heights TIA 12:00 am 06/01/2017 Cumulative Year Plus Project AM Peak Synchro 10 Report
Fehr & Peers Page 35

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 267 70 80 130 110 237 30 498 30 186 1142 366
Future Volume (veh/h) 267 70 80 130 110 237 30 498 30 186 1142 366
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 281 74 84 137 116 35 32 524 32 196 1202 385
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 308 259 231 213 252 112 568 1887 114 814 1627 521
Arrive On Green 0.13 0.15 0.13 0.05 0.07 0.07 0.25 0.38 0.36 0.57 0.85 0.81
Sat Flow, veh/h 1781 1777 1585 1781 3554 1585 1781 4922 298 1781 3829 1225
Grp Volume(v), veh/h 281 74 84 137 116 35 32 361 195 196 1069 518
Grp Sat Flow(s),veh/h/ln1781 1777 1585 1781 1777 1585 1781 1702 1817 1781 1702 1650
Q Serve(g_s), s 15.0 4.5 5.8 6.0 3.8 1.5 0.0 8.8 8.9 0.0 15.2 17.4
Cycle Q Clear(g_c), s 15.0 4.5 5.8 6.0 3.8 1.5 0.0 8.8 8.9 0.0 15.2 17.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.16 1.00 0.74
Lane Grp Cap(c), veh/h 308 259 231 213 252 112 568 1305 696 814 1447 701
V/C Ratio(X) 0.91 0.29 0.36 0.64 0.46 0.31 0.06 0.28 0.28 0.24 0.74 0.74
Avail Cap(c_a), veh/h 308 622 555 213 977 436 568 1305 696 814 1447 701
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.69 0.69 0.69
Uniform Delay (d), s/veh 47.4 45.7 47.3 52.7 53.5 17.7 19.2 25.5 25.7 7.6 6.3 7.9
Incr Delay (d2), s/veh 30.0 0.2 0.4 6.5 0.5 0.6 0.0 0.5 1.0 0.1 2.4 4.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.6 2.0 2.3 4.4 1.7 1.0 0.5 3.5 3.9 1.4 2.8 3.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 77.4 45.9 47.7 59.2 54.0 18.3 19.3 26.1 26.7 7.7 8.7 12.7
LnGrp LOS E D D E D B B C C A A B
Approach Vol, veh/h 439 288 588 1783
Approach Delay, s/veh 66.4 52.1 25.9 9.7
Approach LOS E D C A

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s38.5 50.0 10.0 21.5 33.5 55.0 19.0 12.5
Change Period (Y+Rc), s * 4 6.6 4.0 6.3 * 4 6.6 4.0 6.3
Max Green Setting (Gmax), s* 10 43.4 6.0 39.7 * 5 48.4 15.0 30.7
Max Q Clear Time (g_c+I1), s2.0 10.9 8.0 7.8 2.0 19.4 17.0 5.8
Green Ext Time (p_c), s 0.3 2.0 0.0 0.5 0.0 7.6 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 24.8
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 100 290 160 100 960 90 60 238 30 146 744 330
Future Volume (veh/h) 100 290 160 100 960 90 60 238 30 146 744 330
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 105 305 168 105 1011 95 63 251 32 154 783 347
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 242 781 420 422 1148 108 230 938 418 439 1025 457
Arrive On Green 0.07 0.35 0.32 0.07 0.35 0.32 0.05 0.26 0.26 0.08 0.29 0.29
Sat Flow, veh/h 1781 2232 1199 1781 3283 308 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 105 241 232 105 547 559 63 251 32 154 783 347
Grp Sat Flow(s),veh/h/ln1781 1777 1654 1781 1777 1815 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 2.5 6.7 7.1 2.5 18.9 19.0 1.7 3.7 1.0 4.3 13.2 13.0
Cycle Q Clear(g_c), s 2.5 6.7 7.1 2.5 18.9 19.0 1.7 3.7 1.0 4.3 13.2 13.0
Prop In Lane 1.00 0.73 1.00 0.17 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 242 622 579 422 622 635 230 938 418 439 1025 457
V/C Ratio(X) 0.43 0.39 0.40 0.25 0.88 0.88 0.27 0.27 0.08 0.35 0.76 0.76
Avail Cap(c_a), veh/h 262 622 579 442 622 635 274 1146 511 439 1146 511
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 16.3 16.0 16.6 13.5 20.0 20.1 18.5 19.1 18.1 17.2 21.2 21.2
Incr Delay (d2), s/veh 1.2 0.1 0.2 0.3 13.3 13.1 0.6 0.1 0.0 0.5 2.3 4.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.9 2.3 2.3 0.9 8.8 9.0 0.7 1.3 0.3 1.6 5.0 4.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 17.5 16.1 16.8 13.8 33.2 33.2 19.2 19.1 18.1 17.7 23.6 26.1
LnGrp LOS B B B B C C B B B B C C
Approach Vol, veh/h 578 1211 346 1284
Approach Delay, s/veh 16.7 31.6 19.0 23.5
Approach LOS B C B C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s8.3 26.9 7.4 22.9 8.3 26.9 9.0 21.3
Change Period (Y+Rc), s 4.0 * 5.9 4.0 * 6.1 4.0 * 5.9 4.0 * 6.1
Max Green Setting (Gmax), s5.0 * 21 5.0 * 19 5.0 * 21 5.0 * 19
Max Q Clear Time (g_c+I1), s4.5 9.1 3.7 15.2 4.5 21.0 6.3 5.7
Green Ext Time (p_c), s 0.0 1.3 0.0 1.6 0.0 0.0 0.0 0.8

Intersection Summary
HCM 6th Ctrl Delay 24.8
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 110 190 186 70 610 130 140 389 20 100 774 290
Future Volume (veh/h) 110 190 186 70 610 130 140 389 20 100 774 290
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 116 200 196 74 642 137 147 409 21 105 815 305
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 276 564 503 384 890 190 184 1602 522 134 1459 496
Arrive On Green 0.07 0.32 0.28 0.06 0.31 0.27 0.10 0.31 0.27 0.08 0.29 0.25
Sat Flow, veh/h 1781 1777 1585 1781 2914 621 1781 5106 1585 1781 5106 1585
Grp Volume(v), veh/h 116 200 196 74 391 388 147 409 21 105 815 305
Grp Sat Flow(s),veh/h/ln1781 1777 1585 1781 1777 1759 1781 1702 1585 1781 1702 1585
Q Serve(g_s), s 3.1 5.8 6.7 2.0 13.2 13.3 5.4 4.0 0.6 3.9 9.1 11.0
Cycle Q Clear(g_c), s 3.1 5.8 6.7 2.0 13.2 13.3 5.4 4.0 0.6 3.9 9.1 11.0
Prop In Lane 1.00 1.00 1.00 0.35 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 276 564 503 384 543 537 184 1602 522 134 1459 496
V/C Ratio(X) 0.42 0.35 0.39 0.19 0.72 0.72 0.80 0.26 0.04 0.78 0.56 0.61
Avail Cap(c_a), veh/h 288 1047 934 417 1047 1036 212 2461 788 185 2385 783
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.5 17.7 18.9 16.3 20.8 21.2 29.5 17.2 15.3 30.5 20.4 19.7
Incr Delay (d2), s/veh 0.4 0.1 0.2 0.1 0.7 0.7 14.5 0.0 0.0 8.9 0.1 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 2.1 2.2 0.7 4.8 4.9 2.8 1.4 0.2 1.8 3.1 3.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 17.8 17.8 19.1 16.4 21.5 21.9 44.0 17.2 15.3 39.4 20.5 20.1
LnGrp LOS B B B B C C D B B D C C
Approach Vol, veh/h 512 853 577 1225
Approach Delay, s/veh 18.3 21.2 24.0 22.0
Approach LOS B C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.1 25.1 7.7 25.3 11.0 23.2 8.5 24.5
Change Period (Y+Rc), s 4.0 * 6.7 4.0 6.5 4.0 * 6.7 4.0 6.5
Max Green Setting (Gmax), s7.0 * 30 5.0 37.1 8.0 * 29 5.0 37.1
Max Q Clear Time (g_c+I1), s5.9 6.0 4.0 8.7 7.4 13.0 5.1 15.3
Green Ext Time (p_c), s 0.0 1.6 0.0 1.4 0.0 3.5 0.0 2.7

Intersection Summary
HCM 6th Ctrl Delay 21.6
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 77 220 80 300 750 110 130 331 100 140 1117 226
Future Volume (veh/h) 77 220 80 300 750 110 130 331 100 140 1117 226
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 81 232 84 316 789 116 137 348 105 147 1176 238
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 174 479 169 386 956 426 336 2297 713 174 1441 292
Arrive On Green 0.05 0.19 0.17 0.13 0.27 0.27 0.38 0.90 0.90 0.10 0.34 0.32
Sat Flow, veh/h 1781 2577 907 1781 3554 1585 1781 5106 1585 1781 4258 862
Grp Volume(v), veh/h 81 158 158 316 789 116 137 348 105 147 940 474
Grp Sat Flow(s),veh/h/ln1781 1777 1707 1781 1777 1585 1781 1702 1585 1781 1702 1715
Q Serve(g_s), s 4.5 9.5 10.0 16.0 25.0 6.9 6.8 1.0 0.9 9.7 30.3 30.4
Cycle Q Clear(g_c), s 4.5 9.5 10.0 16.0 25.0 6.9 6.8 1.0 0.9 9.7 30.3 30.4
Prop In Lane 1.00 0.53 1.00 1.00 1.00 1.00 1.00 0.50
Lane Grp Cap(c), veh/h 174 330 317 386 956 426 336 2297 713 174 1152 580
V/C Ratio(X) 0.46 0.48 0.50 0.82 0.83 0.27 0.41 0.15 0.15 0.84 0.82 0.82
Avail Cap(c_a), veh/h 174 480 461 386 1256 560 336 2297 713 267 1152 580
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.96 0.96 0.96 1.00 1.00 1.00
Uniform Delay (d), s/veh 39.7 43.7 44.4 36.1 41.2 34.6 32.5 3.4 3.4 53.2 36.3 36.9
Incr Delay (d2), s/veh 0.7 0.4 0.5 12.3 2.7 0.1 0.3 0.1 0.4 8.6 6.4 12.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.9 4.1 4.2 8.7 10.9 2.6 2.6 0.3 0.4 4.6 12.9 14.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 40.4 44.1 44.9 48.4 43.9 34.7 32.7 3.5 3.8 61.8 42.7 48.9
LnGrp LOS D D D D D C C A A E D D
Approach Vol, veh/h 397 1221 590 1561
Approach Delay, s/veh 43.6 44.2 10.3 46.4
Approach LOS D D B D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s20.0 26.3 29.1 44.6 10.0 36.3 15.7 58.0
Change Period (Y+Rc), s 4.0 6.3 * 6.5 * 6.5 4.0 6.3 4.0 * 6.5
Max Green Setting (Gmax), s16.0 30.1 * 15 * 38 6.0 40.1 18.0 * 35
Max Q Clear Time (g_c+I1), s18.0 12.0 8.8 32.4 6.5 27.0 11.7 3.0
Green Ext Time (p_c), s 0.0 0.9 0.1 2.9 0.0 3.0 0.1 1.5

Intersection Summary
HCM 6th Ctrl Delay 39.8
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 144 650 130 380 1770 140 120 297 180 90 1096 311
Future Volume (veh/h) 144 650 130 380 1770 140 120 297 180 90 1096 311
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 152 684 137 400 1863 147 126 313 189 95 1154 327
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 202 1821 565 592 2531 786 173 2011 495 145 1419 441
Arrive On Green 0.06 0.36 0.36 0.17 0.50 0.50 0.05 0.31 0.31 0.04 0.28 0.28
Sat Flow, veh/h 3456 5106 1585 3456 5106 1585 3456 6434 1585 3456 5106 1585
Grp Volume(v), veh/h 152 684 137 400 1863 147 126 313 189 95 1154 327
Grp Sat Flow(s),veh/h/ln1728 1702 1585 1728 1702 1585 1728 1609 1585 1728 1702 1585
Q Serve(g_s), s 5.2 11.9 7.3 13.0 34.8 6.2 4.3 4.2 6.7 3.2 25.3 18.3
Cycle Q Clear(g_c), s 5.2 11.9 7.3 13.0 34.8 6.2 4.3 4.2 6.7 3.2 25.3 18.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 202 1821 565 592 2531 786 173 2011 495 145 1419 441
V/C Ratio(X) 0.75 0.38 0.24 0.68 0.74 0.19 0.73 0.16 0.38 0.65 0.81 0.74
Avail Cap(c_a), veh/h 202 1821 565 592 2531 786 173 2011 495 173 1540 478
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.13 0.13 0.13 1.00 1.00 1.00 0.64 0.64 0.64
Uniform Delay (d), s/veh 55.7 28.7 27.2 46.6 24.0 16.8 56.2 29.8 11.6 56.6 40.4 25.9
Incr Delay (d2), s/veh 14.8 0.6 1.0 0.4 0.3 0.1 14.4 0.0 0.2 4.3 1.9 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.6 4.7 2.8 5.4 12.8 2.1 2.2 1.6 3.9 1.5 10.3 6.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 70.5 29.3 28.2 47.0 24.3 16.9 70.6 29.8 11.7 60.9 42.3 29.0
LnGrp LOS E C C D C B E C B E D C
Approach Vol, veh/h 973 2410 628 1576
Approach Delay, s/veh 35.6 27.6 32.6 40.6
Approach LOS D C C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s27.7 46.8 13.2 37.3 11.0 63.5 9.0 41.5
Change Period (Y+Rc), s 7.1 * 7.1 * 7.2 * 7.2 4.0 7.1 4.0 * 7.2
Max Green Setting (Gmax), s19.0 * 40 * 6 * 33 7.0 51.7 6.0 * 33
Max Q Clear Time (g_c+I1), s15.0 13.9 6.3 27.3 7.2 36.8 5.2 8.7
Green Ext Time (p_c), s 0.5 2.9 0.0 2.8 0.0 7.9 0.0 1.4

Intersection Summary
HCM 6th Ctrl Delay 33.2
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 570 110 30 2280 221 120 267 30 389 775 130
Future Volume (veh/h) 60 570 110 30 2280 221 120 267 30 389 775 130
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 63 600 116 32 2400 233 126 281 32 409 816 137
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 126 2251 699 262 2557 794 89 465 368 686 993 443
Arrive On Green 0.04 0.44 0.44 0.08 0.50 0.50 0.05 0.13 0.13 0.20 0.28 0.28
Sat Flow, veh/h 3456 5106 1585 3456 5106 1585 1781 3554 1585 3456 3554 1585
Grp Volume(v), veh/h 63 600 116 32 2400 233 126 281 32 409 816 137
Grp Sat Flow(s),veh/h/ln1728 1702 1585 1728 1702 1585 1781 1777 1585 1728 1777 1585
Q Serve(g_s), s 2.1 8.9 5.3 1.0 53.1 4.0 6.0 9.0 0.0 12.9 25.8 6.4
Cycle Q Clear(g_c), s 2.1 8.9 5.3 1.0 53.1 4.0 6.0 9.0 0.0 12.9 25.8 6.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 126 2251 699 262 2557 794 89 465 368 686 993 443
V/C Ratio(X) 0.50 0.27 0.17 0.12 0.94 0.29 1.41 0.60 0.09 0.60 0.82 0.31
Avail Cap(c_a), veh/h 144 2251 699 262 2557 794 89 1069 638 686 1188 530
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.94 0.94 0.94 1.00 1.00 1.00 1.00 1.00 1.00 0.70 0.70 0.70
Uniform Delay (d), s/veh 56.7 21.3 20.2 51.7 28.2 2.6 57.0 49.2 36.1 43.7 40.5 21.0
Incr Delay (d2), s/veh 2.8 0.3 0.5 0.2 8.3 0.9 240.2 1.3 0.1 1.0 2.4 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 3.4 2.0 0.4 21.4 3.4 8.6 4.0 0.7 5.5 11.2 3.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 59.6 21.5 20.7 51.9 36.5 3.5 297.2 50.5 36.2 44.7 42.9 21.1
LnGrp LOS E C C D D A F D D D D C
Approach Vol, veh/h 779 2665 439 1362
Approach Delay, s/veh 24.5 33.8 120.3 41.2
Approach LOS C C F D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s15.6 56.9 10.0 37.5 8.4 64.1 27.8 19.7
Change Period (Y+Rc), s* 6.5 * 6.5 4.0 7.1 4.0 * 6.5 4.0 7.1
Max Green Setting (Gmax), s* 5 * 50 6.0 37.0 5.0 * 50 10.0 33.0
Max Q Clear Time (g_c+I1), s3.0 10.9 8.0 27.8 4.1 55.1 14.9 11.0
Green Ext Time (p_c), s 0.0 2.6 0.0 2.6 0.0 0.0 0.0 1.6

Intersection Summary
HCM 6th Ctrl Delay 41.6
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 80 909 10 360 2311 268 10 20 60 676 180 210
Future Volume (veh/h) 80 909 10 360 2311 268 10 20 60 676 180 210
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683
Adj Flow Rate, veh/h 84 957 11 379 2433 0 11 21 5 712 189 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 126 2942 34 433 2727 184 271 84 835 292
Arrive On Green 0.04 0.49 0.49 0.14 0.59 0.00 0.06 0.06 0.06 0.17 0.17 0.00
Sat Flow, veh/h 3110 5946 68 3110 4595 1427 3110 4595 1427 4809 1683 1427
Grp Volume(v), veh/h 84 699 269 379 2433 0 11 21 5 712 189 0
Grp Sat Flow(s),veh/h/ln1555 1448 1671 1555 1532 1427 1555 1532 1427 1603 1683 1427
Q Serve(g_s), s 3.2 11.6 11.6 14.3 54.9 0.0 0.4 0.5 0.4 17.2 12.5 0.0
Cycle Q Clear(g_c), s 3.2 11.6 11.6 14.3 54.9 0.0 0.4 0.5 0.4 17.2 12.5 0.0
Prop In Lane 1.00 0.04 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 126 2149 827 433 2727 184 271 84 835 292
V/C Ratio(X) 0.66 0.33 0.33 0.87 0.89 0.06 0.08 0.06 0.85 0.65
Avail Cap(c_a), veh/h 130 2149 827 570 2727 622 919 285 1122 393
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.55 0.55 0.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 56.8 18.3 18.3 50.6 21.1 0.0 53.3 53.4 53.3 48.1 46.2 0.0
Incr Delay (d2), s/veh 9.4 0.4 1.0 5.6 2.8 0.0 0.1 0.0 0.1 3.9 0.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.4 3.7 4.4 5.7 17.5 0.0 0.2 0.2 0.1 7.0 5.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 66.1 18.7 19.3 56.2 23.9 0.0 53.4 53.4 53.4 52.0 47.1 0.0
LnGrp LOS E B B E C D D D D D
Approach Vol, veh/h 1052 2812 A 37 901 A
Approach Delay, s/veh 22.6 28.3 53.4 50.9
Approach LOS C C D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s20.7 63.4 24.8 8.9 75.2 11.1
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s22.0 30.0 28.0 5.0 47.0 24.0
Max Q Clear Time (g_c+I1), s16.3 13.6 19.2 5.2 56.9 2.5
Green Ext Time (p_c), s 0.4 3.4 1.6 0.0 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 31.5
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 801 213 0 2279 0 0 0 0 80 0 740
Future Volume (veh/h) 0 801 213 0 2279 0 0 0 0 80 0 740
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1870 1870 0 1870 0 1870 1870 1870
Adj Flow Rate, veh/h 0 843 224 0 2399 0 56 0 809
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 2 2 0 2 0 2 2 2
Cap, veh/h 0 2554 674 0 3243 0 531 0 945
Arrive On Green 0.00 1.00 1.00 0.00 0.64 0.00 0.30 0.00 0.30
Sat Flow, veh/h 0 4190 1062 0 5443 0 1781 0 3170
Grp Volume(v), veh/h 0 713 354 0 2399 0 56 0 809
Grp Sat Flow(s),veh/h/ln 0 1702 1679 0 1702 0 1781 0 1585
Q Serve(g_s), s 0.0 0.0 0.0 0.0 38.8 0.0 2.7 0.0 28.9
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 38.8 0.0 2.7 0.0 28.9
Prop In Lane 0.00 0.63 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2162 1066 0 3243 0 531 0 945
V/C Ratio(X) 0.00 0.33 0.33 0.00 0.74 0.00 0.11 0.00 0.86
Avail Cap(c_a), veh/h 0 2162 1066 0 3243 0 668 0 1189
HCM Platoon Ratio 1.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.83 0.83 0.00 0.51 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 15.1 0.0 30.5 0.0 39.7
Incr Delay (d2), s/veh 0.0 0.3 0.7 0.0 0.5 0.0 0.1 0.0 5.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.1 0.2 0.0 12.8 0.0 1.2 0.0 11.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 0.3 0.7 0.0 15.5 0.0 30.6 0.0 44.9
LnGrp LOS A A A A B A C A D
Approach Vol, veh/h 1067 2399 865
Approach Delay, s/veh 0.5 15.5 44.0
Approach LOS A B D

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 80.2 39.8 80.2
Change Period (Y+Rc), s 6.5 5.8 6.5
Max Green Setting (Gmax), s 64.5 43.2 64.5
Max Q Clear Time (g_c+I1), s 2.0 30.9 40.8
Green Ext Time (p_c), s 6.0 3.1 16.2

Intersection Summary
HCM 6th Ctrl Delay 17.5
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 761 0 0 2354 0 685 0 430 0 0 0
Future Volume (veh/h) 0 761 0 0 2354 0 685 0 430 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1870 0 0 1870 0 1870 1870 1870
Adj Flow Rate, veh/h 0 801 0 0 2478 0 862 0 302
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 2 0 0 2 0 2 2 2
Cap, veh/h 0 3291 0 0 3291 0 1029 0 458
Arrive On Green 0.00 1.00 0.00 0.00 0.64 0.00 0.29 0.00 0.29
Sat Flow, veh/h 0 5443 0 0 5443 0 3563 0 1585
Grp Volume(v), veh/h 0 801 0 0 2478 0 862 0 302
Grp Sat Flow(s),veh/h/ln 0 1702 0 0 1702 0 1781 0 1585
Q Serve(g_s), s 0.0 0.0 0.0 0.0 40.2 0.0 27.2 0.0 20.1
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 40.2 0.0 27.2 0.0 20.1
Prop In Lane 0.00 0.00 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 3291 0 0 3291 0 1029 0 458
V/C Ratio(X) 0.00 0.24 0.00 0.00 0.75 0.00 0.84 0.00 0.66
Avail Cap(c_a), veh/h 0 3291 0 0 3291 0 1241 0 552
HCM Platoon Ratio 1.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.95 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 14.7 0.0 40.0 0.0 37.5
Incr Delay (d2), s/veh 0.0 0.2 0.0 0.0 1.0 0.0 4.4 0.0 2.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.1 0.0 0.0 13.2 0.0 12.5 0.0 8.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 0.2 0.0 0.0 15.7 0.0 44.5 0.0 39.7
LnGrp LOS A A A A B A D A D
Approach Vol, veh/h 801 2478 1164
Approach Delay, s/veh 0.2 15.7 43.2
Approach LOS A B D

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 81.3 81.3 38.7
Change Period (Y+Rc), s 6.5 6.5 5.8
Max Green Setting (Gmax), s 67.7 67.7 40.0
Max Q Clear Time (g_c+I1), s 2.0 42.2 29.2
Green Ext Time (p_c), s 4.5 17.7 3.6

Intersection Summary
HCM 6th Ctrl Delay 20.1
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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Intersection
Intersection Delay, s/veh 9.8
Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 359 10 32 152 20 10 40 39 20 30 10
Future Vol, veh/h 20 359 10 32 152 20 10 40 39 20 30 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 21 378 11 34 160 21 11 42 41 21 32 11
Number of Lanes 1 2 0 1 2 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 3 3 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 3 3
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 1 1 3 3
HCM Control Delay 10.3 9 9.6 9.6
HCM LOS B A A A
        

Lane NBLn1 EBLn1 EBLn2 EBLn3 WBLn1 WBLn2 WBLn3 SBLn1
Vol Left, % 11% 100% 0% 0% 100% 0% 0% 33%
Vol Thru, % 45% 0% 100% 92% 0% 100% 72% 50%
Vol Right, % 44% 0% 0% 8% 0% 0% 28% 17%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 89 20 239 130 32 101 71 60
LT Vol 10 20 0 0 32 0 0 20
Through Vol 40 0 239 120 0 101 51 30
RT Vol 39 0 0 10 0 0 20 10
Lane Flow Rate 94 21 252 136 34 107 74 63
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.15 0.033 0.365 0.195 0.055 0.16 0.108 0.107
Departure Headway (Hd) 5.751 5.714 5.211 5.156 5.906 5.402 5.203 6.095
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 618 623 685 692 603 659 684 583
Service Time 3.536 3.478 2.974 2.92 3.68 3.176 2.976 3.885
HCM Lane V/C Ratio 0.152 0.034 0.368 0.197 0.056 0.162 0.108 0.108
HCM Control Delay 9.6 8.7 11 9.2 9 9.2 8.6 9.6
HCM Lane LOS A A B A A A A A
HCM 95th-tile Q 0.5 0.1 1.7 0.7 0.2 0.6 0.4 0.4
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 40 347 20 92 185 70 50 140 99 70 90 20
Future Volume (veh/h) 40 347 20 92 185 70 50 140 99 70 90 20
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 42 365 21 97 195 74 53 147 104 74 95 21
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 668 1182 68 614 880 323 657 548 363 580 779 167
Arrive On Green 0.35 0.35 0.32 0.35 0.35 0.32 0.27 0.27 0.24 0.27 0.27 0.24
Sat Flow, veh/h 1110 3416 196 997 2545 934 1276 2046 1357 1129 2910 625
Grp Volume(v), veh/h 42 189 197 97 134 135 53 126 125 74 57 59
Grp Sat Flow(s),veh/h/ln1110 1777 1835 997 1777 1702 1276 1777 1626 1129 1777 1758
Q Serve(g_s), s 0.6 1.6 1.6 1.6 1.1 1.2 0.7 1.2 1.3 1.2 0.5 0.5
Cycle Q Clear(g_c), s 1.8 1.6 1.6 3.3 1.1 1.2 1.2 1.2 1.3 2.4 0.5 0.5
Prop In Lane 1.00 0.11 1.00 0.55 1.00 0.83 1.00 0.36
Lane Grp Cap(c), veh/h 668 615 635 614 615 589 657 476 435 580 476 471
V/C Ratio(X) 0.06 0.31 0.31 0.16 0.22 0.23 0.08 0.27 0.29 0.13 0.12 0.13
Avail Cap(c_a), veh/h 1276 1587 1639 1160 1587 1521 1455 1587 1453 1286 1587 1570
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 5.4 5.0 5.0 6.2 4.8 4.9 6.2 6.0 6.2 7.0 5.7 5.8
Incr Delay (d2), s/veh 0.0 0.3 0.3 0.1 0.2 0.2 0.1 0.3 0.4 0.1 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 5.5 5.2 5.3 6.3 5.0 5.1 6.3 6.3 6.5 7.1 5.8 5.9
LnGrp LOS A A A A A A A A A A A A
Approach Vol, veh/h 428 366 304 190
Approach Delay, s/veh 5.3 5.4 6.4 6.4
Approach LOS A A A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 9.5 11.2 9.5 11.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 3.3 3.8 4.4 5.3
Green Ext Time (p_c), s 1.2 1.9 0.6 1.5

Intersection Summary
HCM 6th Ctrl Delay 5.7
HCM 6th LOS A
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Intersection
Intersection Delay, s/veh20.3
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 416 30 52 267 20 30 110 69 20 50 20
Future Vol, veh/h 20 416 30 52 267 20 30 110 69 20 50 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 21 438 32 55 281 21 32 116 73 21 53 21
Number of Lanes 1 1 0 1 1 0 0 1 0 0 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 1 1
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 1 1 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 1 1 2 2
HCM Control Delay 28.7 15.3 13.6 11.5
HCM LOS D C B B
        

Lane NBLn1 EBLn1 EBLn2WBLn1WBLn2 SBLn1
Vol Left, % 14% 100% 0% 100% 0% 22%
Vol Thru, % 53% 0% 93% 0% 93% 56%
Vol Right, % 33% 0% 7% 0% 7% 22%
Sign Control Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 209 20 446 52 287 90
LT Vol 30 20 0 52 0 20
Through Vol 110 0 416 0 267 50
RT Vol 69 0 30 0 20 20
Lane Flow Rate 220 21 469 55 302 95
Geometry Grp 2 7 7 7 7 2
Degree of Util (X) 0.394 0.039 0.805 0.105 0.535 0.182
Departure Headway (Hd) 6.45 6.733 6.176 6.936 6.376 6.93
Convergence, Y/N Yes Yes Yes Yes Yes Yes
Cap 559 534 587 519 568 517
Service Time 4.491 4.442 3.885 4.649 4.089 4.982
HCM Lane V/C Ratio 0.394 0.039 0.799 0.106 0.532 0.184
HCM Control Delay 13.6 9.7 29.6 10.5 16.2 11.5
HCM Lane LOS B A D B C B
HCM 95th-tile Q 1.9 0.1 7.9 0.3 3.1 0.7
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 40 374 90 277 200 80 140 160 245 60 130 20
Future Volume (veh/h) 40 374 90 277 200 80 140 160 245 60 130 20
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 42 394 95 292 211 84 147 168 258 63 137 21
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 438 542 460 408 1396 623 173 901 402 82 720 321
Arrive On Green 0.03 0.29 0.29 0.14 0.39 0.39 0.10 0.25 0.25 0.05 0.20 0.20
Sat Flow, veh/h 1781 1870 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 42 394 95 292 211 84 147 168 258 63 137 21
Grp Sat Flow(s),veh/h/ln1781 1870 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 1.0 11.1 2.6 6.8 2.2 2.0 4.8 2.2 8.5 2.0 1.9 0.6
Cycle Q Clear(g_c), s 1.0 11.1 2.6 6.8 2.2 2.0 4.8 2.2 8.5 2.0 1.9 0.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 438 542 460 408 1396 623 173 901 402 82 720 321
V/C Ratio(X) 0.10 0.73 0.21 0.72 0.15 0.13 0.85 0.19 0.64 0.77 0.19 0.07
Avail Cap(c_a), veh/h 515 703 596 408 1549 691 244 1343 599 210 1276 569
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 16.0 18.7 15.7 14.3 11.5 11.4 26.0 17.1 19.5 27.6 19.3 18.8
Incr Delay (d2), s/veh 0.1 2.4 0.2 5.9 0.0 0.1 17.6 0.1 1.9 13.6 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 4.4 0.8 2.8 0.7 0.6 2.6 0.8 2.9 1.1 0.7 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.1 21.1 15.9 20.1 11.5 11.5 43.6 17.2 21.4 41.2 19.5 18.9
LnGrp LOS B C B C B B D B C D B B
Approach Vol, veh/h 531 587 573 221
Approach Delay, s/veh 19.8 15.8 25.9 25.6
Approach LOS B B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.0 21.0 9.7 15.9 6.0 27.0 6.7 18.8
Change Period (Y+Rc), s 3.5 6.7 3.5 * 7 3.5 6.7 3.5 * 7
Max Green Setting (Gmax), s8.5 19.3 8.5 * 18 5.0 22.8 7.4 * 19
Max Q Clear Time (g_c+I1), s8.8 13.1 6.8 3.9 3.0 4.2 4.0 10.5
Green Ext Time (p_c), s 0.0 1.2 0.1 0.7 0.0 1.2 0.0 1.3

Intersection Summary
HCM 6th Ctrl Delay 21.1
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Etiwanda Heights TIA 
5: College Dr & Wilson Ave Cumulative Plus Project PM Conditions
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Intersection
Int Delay, s/veh 3.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 609 50 125 376 50 157
Future Vol, veh/h 609 50 125 376 50 157
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 165 - 0 50
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 641 53 132 396 53 165
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 694 0 1328 668
          Stage 1 - - - - 668 -
          Stage 2 - - - - 660 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 901 - 171 458
          Stage 1 - - - - 510 -
          Stage 2 - - - - 514 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 901 - 146 458
Mov Cap-2 Maneuver - - - - 281 -
          Stage 1 - - - - 510 -
          Stage 2 - - - - 438 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.4 18
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 281 458 - - 901 -
HCM Lane V/C Ratio 0.187 0.361 - - 0.146 -
HCM Control Delay (s) 20.7 17.2 - - 9.7 -
HCM Lane LOS C C - - A -
HCM 95th %tile Q(veh) 0.7 1.6 - - 0.5 -



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA 
7: Day Creek Blvd & Wilson Ave Cumulative Plus Project PM Conditions
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 22 309 291 94 174 38 497 588 108 32 366 24
Future Volume (veh/h) 22 309 291 94 174 38 497 588 108 32 366 24
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 23 325 306 99 183 40 523 619 53 34 385 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 475 519 463 329 984 210 170 1036 496 66 791 51
Arrive On Green 0.03 0.29 0.25 0.07 0.34 0.30 0.10 0.29 0.24 0.04 0.23 0.18
Sat Flow, veh/h 1781 1777 1585 1781 2912 623 1781 3554 1585 1781 3389 219
Grp Volume(v), veh/h 23 325 306 99 110 113 523 619 53 34 201 209
Grp Sat Flow(s),veh/h/ln1781 1777 1585 1781 1777 1758 1781 1777 1585 1781 1777 1831
Q Serve(g_s), s 0.5 8.3 9.1 2.1 2.3 2.4 5.0 7.8 1.2 1.0 5.1 5.2
Cycle Q Clear(g_c), s 0.5 8.3 9.1 2.1 2.3 2.4 5.0 7.8 1.2 1.0 5.1 5.2
Prop In Lane 1.00 1.00 1.00 0.35 1.00 1.00 1.00 0.12
Lane Grp Cap(c), veh/h 475 519 463 329 600 594 170 1036 496 66 415 427
V/C Ratio(X) 0.05 0.63 0.66 0.30 0.18 0.19 3.07 0.60 0.11 0.51 0.49 0.49
Avail Cap(c_a), veh/h 597 918 819 369 918 908 170 1496 701 170 748 771
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 13.8 16.0 17.3 13.4 12.2 12.5 23.6 15.9 12.8 24.7 17.3 17.5
Incr Delay (d2), s/veh 0.0 0.5 0.6 0.5 0.1 0.1 946.8 0.6 0.1 6.0 0.9 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 2.7 2.8 0.7 0.7 0.8 46.6 2.6 0.4 0.5 1.8 1.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.9 16.5 17.9 13.9 12.3 12.6 970.5 16.4 12.9 30.7 18.2 18.4
LnGrp LOS B B B B B B F B B C B B
Approach Vol, veh/h 654 322 1195 444
Approach Delay, s/veh 17.1 12.9 433.8 19.2
Approach LOS B B F B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s7.8 19.3 9.0 16.2 5.4 21.7 5.9 19.2
Change Period (Y+Rc), s 4.0 * 6.2 4.0 * 6.7 4.0 * 6.2 4.0 * 6.7
Max Green Setting (Gmax), s5.0 * 25 5.0 * 19 5.0 * 25 5.0 * 19
Max Q Clear Time (g_c+I1), s4.1 11.1 7.0 7.2 2.5 4.4 3.0 9.8
Green Ext Time (p_c), s 0.0 2.0 0.0 1.7 0.0 0.6 0.0 2.7

Intersection Summary
HCM 6th Ctrl Delay 207.4
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA 
10: Wardman Bullock Rd & Wilson Ave Cumulative Plus Project PM Conditions
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 142 401 10 80 311 103 20 79 150 138 15 61
Future Volume (veh/h) 142 401 10 80 311 103 20 79 150 138 15 61
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 149 422 11 84 327 108 21 83 158 145 16 64
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 175 1087 485 108 501 425 26 361 302 168 89 357
Arrive On Green 0.10 0.31 0.31 0.06 0.27 0.27 0.01 0.19 0.13 0.09 0.27 0.22
Sat Flow, veh/h 1781 3554 1585 1781 1870 1585 1781 1870 1585 1781 327 1308
Grp Volume(v), veh/h 149 422 11 84 327 108 21 83 158 145 0 80
Grp Sat Flow(s),veh/h/ln1781 1777 1585 1781 1870 1585 1781 1870 1585 1781 0 1635
Q Serve(g_s), s 3.8 4.3 0.2 2.1 7.2 2.5 0.5 1.7 4.1 3.7 0.0 1.8
Cycle Q Clear(g_c), s 3.8 4.3 0.2 2.1 7.2 2.5 0.5 1.7 4.1 3.7 0.0 1.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.80
Lane Grp Cap(c), veh/h 175 1087 485 108 501 425 26 361 302 168 0 446
V/C Ratio(X) 0.85 0.39 0.02 0.78 0.65 0.25 0.80 0.23 0.52 0.86 0.00 0.18
Avail Cap(c_a), veh/h 343 1945 868 185 858 727 173 1089 919 270 0 1040
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 20.5 12.6 11.2 21.4 15.0 13.3 22.7 15.8 16.8 20.6 0.0 13.6
Incr Delay (d2), s/veh 10.9 0.1 0.0 11.4 0.5 0.1 40.7 0.1 0.5 14.7 0.0 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.8 1.3 0.1 1.1 2.4 0.7 0.5 0.6 1.3 2.0 0.0 0.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.4 12.7 11.2 32.8 15.5 13.4 63.4 15.9 17.3 35.3 0.0 13.7
LnGrp LOS C B B C B B E B B D A B
Approach Vol, veh/h 582 519 262 225
Approach Delay, s/veh 17.5 17.9 20.6 27.6
Approach LOS B B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s6.8 18.1 4.7 16.6 8.5 16.4 8.4 12.9
Change Period (Y+Rc), s 3.5 * 6.3 3.5 * 6.4 3.5 * 6.3 3.5 * 6.4
Max Green Setting (Gmax), s5.3 * 23 5.0 * 27 9.4 * 19 7.5 * 25
Max Q Clear Time (g_c+I1), s4.1 6.3 2.5 3.8 5.8 9.2 5.7 6.1
Green Ext Time (p_c), s 0.0 1.5 0.0 0.2 0.1 0.9 0.1 0.5

Intersection Summary
HCM 6th Ctrl Delay 19.6
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 250 454 150 90 398 270 180 670 170 260 200 50
Future Volume (veh/h) 250 454 150 90 398 270 180 670 170 260 200 50
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 263 478 158 95 419 177 189 705 84 274 211 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 317 848 278 141 546 228 444 921 110 411 302 256
Arrive On Green 0.18 0.32 0.30 0.08 0.22 0.22 0.25 0.29 0.29 0.12 0.16 0.16
Sat Flow, veh/h 1781 2629 863 1781 2443 1021 1781 3198 381 3456 1870 1585
Grp Volume(v), veh/h 263 322 314 95 304 292 189 391 398 274 211 10
Grp Sat Flow(s),veh/h/ln1781 1777 1715 1781 1777 1687 1781 1777 1802 1728 1870 1585
Q Serve(g_s), s 12.1 12.8 13.1 4.4 13.6 13.9 7.6 17.2 17.2 6.5 9.1 0.3
Cycle Q Clear(g_c), s 12.1 12.8 13.1 4.4 13.6 13.9 7.6 17.2 17.2 6.5 9.1 0.3
Prop In Lane 1.00 0.50 1.00 0.61 1.00 0.21 1.00 1.00
Lane Grp Cap(c), veh/h 317 573 553 141 397 377 444 512 519 411 302 256
V/C Ratio(X) 0.83 0.56 0.57 0.67 0.76 0.78 0.43 0.76 0.77 0.67 0.70 0.04
Avail Cap(c_a), veh/h 397 625 603 230 458 435 444 666 676 446 531 450
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.8 23.9 24.5 38.2 31.0 31.3 26.9 27.7 27.7 36.0 33.8 11.7
Incr Delay (d2), s/veh 9.3 0.4 0.5 2.1 5.3 6.2 0.6 3.9 3.9 3.4 2.9 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.7 5.0 5.0 1.9 6.0 5.9 3.1 7.3 7.5 2.8 4.2 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 43.1 24.3 25.0 40.3 36.3 37.5 27.5 31.6 31.6 39.3 36.7 11.8
LnGrp LOS D C C D D D C C C D D B
Approach Vol, veh/h 899 691 978 495
Approach Delay, s/veh 30.1 37.4 30.8 37.7
Approach LOS C D C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s14.5 28.6 10.8 31.5 25.3 17.8 19.2 23.1
Change Period (Y+Rc), s 5.9 * 5.9 5.0 6.3 5.9 5.9 5.0 6.3
Max Green Setting (Gmax), s9.4 * 30 10.0 27.7 16.9 22.3 18.0 19.7
Max Q Clear Time (g_c+I1), s8.5 19.2 6.4 15.1 9.6 11.1 14.1 15.9
Green Ext Time (p_c), s 0.1 3.5 0.0 1.9 0.3 0.8 0.1 0.9

Intersection Summary
HCM 6th Ctrl Delay 33.2
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 171 713 570 430 240 188
Future Volume (veh/h) 171 713 570 430 240 188
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 180 751 600 230 253 106
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 224 2594 1989 887 323 287
Arrive On Green 0.13 0.73 0.18 0.18 0.18 0.18
Sat Flow, veh/h 1781 3647 3647 1585 1781 1585
Grp Volume(v), veh/h 180 751 600 230 253 106
Grp Sat Flow(s),veh/h/ln1781 1777 1777 1585 1781 1585
Q Serve(g_s), s 8.8 6.5 13.1 11.2 12.2 5.3
Cycle Q Clear(g_c), s 8.8 6.5 13.1 11.2 12.2 5.3
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 224 2594 1989 887 323 287
V/C Ratio(X) 0.80 0.29 0.30 0.26 0.78 0.37
Avail Cap(c_a), veh/h 356 2594 1989 887 495 440
HCM Platoon Ratio 1.00 1.00 0.33 0.33 1.00 1.00
Upstream Filter(I) 0.77 0.77 0.50 0.50 1.00 1.00
Uniform Delay (d), s/veh 38.2 4.2 21.5 20.7 35.2 32.3
Incr Delay (d2), s/veh 2.2 0.2 0.2 0.4 4.5 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.8 1.6 6.1 4.4 5.6 4.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 40.4 4.4 21.7 21.1 39.7 33.1
LnGrp LOS D A C C D C
Approach Vol, veh/h 931 830 359
Approach Delay, s/veh 11.3 21.5 37.8
Approach LOS B C D

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 69.7 20.3 15.3 54.4
Change Period (Y+Rc), s 5.5 5.3 4.5 5.5
Max Green Setting (Gmax), s 55.5 23.7 17.5 33.5
Max Q Clear Time (g_c+I1), s 8.5 14.2 10.8 15.1
Green Ext Time (p_c), s 3.3 0.8 0.1 2.6

Intersection Summary
HCM 6th Ctrl Delay 19.8
HCM 6th LOS B
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 304 649 821 360 770 180
Future Volume (veh/h) 304 649 821 360 770 180
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 320 683 864 379 811 189
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 297 1698 948 423 772 687
Arrive On Green 0.06 0.16 0.27 0.27 0.43 0.43
Sat Flow, veh/h 1781 3647 3647 1585 1781 1585
Grp Volume(v), veh/h 320 683 864 379 811 189
Grp Sat Flow(s),veh/h/ln1781 1777 1777 1585 1781 1585
Q Serve(g_s), s 15.0 15.6 21.2 20.7 39.0 6.9
Cycle Q Clear(g_c), s 15.0 15.6 21.2 20.7 39.0 6.9
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 297 1698 948 423 772 687
V/C Ratio(X) 1.08 0.40 0.91 0.90 1.05 0.28
Avail Cap(c_a), veh/h 297 1698 948 423 772 687
HCM Platoon Ratio 0.33 0.33 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.92 0.92 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 42.5 26.3 32.0 31.8 25.5 16.4
Incr Delay (d2), s/veh 72.4 0.7 14.4 24.3 46.5 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln13.0 7.4 10.3 10.2 25.3 7.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 114.9 27.0 46.4 56.1 72.0 16.7
LnGrp LOS F C D E F B
Approach Vol, veh/h 1003 1243 1000
Approach Delay, s/veh 55.1 49.3 61.5
Approach LOS E D E

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 47.0 43.0 19.0 28.0
Change Period (Y+Rc), s 5.5 5.3 4.5 5.5
Max Green Setting (Gmax), s 41.5 37.7 14.5 22.5
Max Q Clear Time (g_c+I1), s 17.6 41.0 17.0 23.2
Green Ext Time (p_c), s 2.8 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 54.9
HCM 6th LOS D
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Movement WBL WBR NBU NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 102 28 0 838 78 32 739
Future Volume (veh/h) 102 28 0 838 78 32 739
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1800 1800 1772 1772 1772 1772
Adj Flow Rate, veh/h 107 29 882 82 34 778
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 2 2 2 2
Cap, veh/h 306 83 1237 552 66 2730
Arrive On Green 0.24 0.19 0.37 0.37 0.04 0.56
Sat Flow, veh/h 1285 348 3455 1502 1688 4997
Grp Volume(v), veh/h 137 0 882 82 34 778
Grp Sat Flow(s),veh/h/ln1645 0 1683 1502 1688 1612
Q Serve(g_s), s 2.8 0.0 9.1 1.5 0.8 3.4
Cycle Q Clear(g_c), s 2.8 0.0 9.1 1.5 0.8 3.4
Prop In Lane 0.78 0.21 1.00 1.00
Lane Grp Cap(c), veh/h 392 0 1237 552 66 2730
V/C Ratio(X) 0.35 0.00 0.71 0.15 0.51 0.28
Avail Cap(c_a), veh/h 1258 0 1411 630 208 2730
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 13.0 0.0 11.0 8.6 19.1 4.6
Incr Delay (d2), s/veh 0.6 0.0 1.1 0.0 2.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 0.0 2.2 0.3 0.3 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.6 0.0 12.1 8.6 21.4 4.6
LnGrp LOS B A B A C A
Approach Vol, veh/h 137 964 812
Approach Delay, s/veh 13.6 11.8 5.3
Approach LOS B B A

Timer - Assigned Phs 4 6 7 8
Phs Duration (G+Y+Rc), s 26.9 13.7 8.0 18.9
Change Period (Y+Rc), s * 6.4 5.8 * 6.4 * 6.4
Max Green Setting (Gmax), s * 14 29.2 * 5 * 15
Max Q Clear Time (g_c+I1), s 5.4 4.8 2.8 11.1
Green Ext Time (p_c), s 2.1 0.5 0.0 1.4

Intersection Summary
HCM 6th Ctrl Delay 9.2
HCM 6th LOS A

Notes
User approved volume balancing among the lanes for turning movement.
User approved ignoring U-Turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 1.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 481 10 50 334 10 50
Future Vol, veh/h 481 10 50 334 10 50
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 506 11 53 352 11 53
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 517 0 970 512
          Stage 1 - - - - 512 -
          Stage 2 - - - - 458 -
Critical Hdwy - - 4.12 - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy - - 2.218 - 3.518 3.318
Pot Cap-1 Maneuver - - 1049 - 281 562
          Stage 1 - - - - 602 -
          Stage 2 - - - - 637 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1049 - 267 562
Mov Cap-2 Maneuver - - - - 397 -
          Stage 1 - - - - 602 -
          Stage 2 - - - - 605 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.1 12.8
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 526 - - 1049 -
HCM Lane V/C Ratio 0.12 - - 0.05 -
HCM Control Delay (s) 12.8 - - 8.6 -
HCM Lane LOS B - - A -
HCM 95th %tile Q(veh) 0.4 - - 0.2 -



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA 
16: Banyan St & Fredericksburg Ave Cumulative Plus Project PM Conditions

Etiwanda Heights TIA  12:00 pm 06/01/2017 Cumulative Plus Project PM Conditions Synchro 9 Report
Fehr & Peers Page 16

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 40 507 348 30 30 30
Future Volume (veh/h) 40 507 348 30 30 30
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1900 1900
Adj Flow Rate, veh/h 42 534 366 32 32 32
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 0 0
Cap, veh/h 672 945 857 75 125 125
Arrive On Green 0.51 0.51 0.51 0.42 0.15 0.07
Sat Flow, veh/h 987 1870 1695 148 827 827
Grp Volume(v), veh/h 42 534 0 398 65 0
Grp Sat Flow(s),veh/h/ln 987 1870 0 1844 1680 0
Q Serve(g_s), s 0.7 4.6 0.0 3.2 0.8 0.0
Cycle Q Clear(g_c), s 3.9 4.6 0.0 3.2 0.8 0.0
Prop In Lane 1.00 0.08 0.49 0.49
Lane Grp Cap(c), veh/h 672 945 0 931 254 0
V/C Ratio(X) 0.06 0.57 0.00 0.43 0.26 0.00
Avail Cap(c_a), veh/h 1242 2025 0 1996 1574 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 4.9 4.0 0.0 3.7 9.1 0.0
Incr Delay (d2), s/veh 0.0 0.5 0.0 0.3 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 0.1 0.0 0.1 0.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 4.9 4.5 0.0 4.0 9.7 0.0
LnGrp LOS A A A A A A
Approach Vol, veh/h 576 398 65
Approach Delay, s/veh 4.5 4.0 9.7
Approach LOS A A A

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 15.8 7.5 15.8
Change Period (Y+Rc), s * 6 5.8 * 6
Max Green Setting (Gmax), s * 23 20.0 * 23
Max Q Clear Time (g_c+I1), s 6.6 2.8 5.2
Green Ext Time (p_c), s 3.0 0.1 2.0

Intersection Summary
HCM 6th Ctrl Delay 4.7
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 125 276 161 158 159 177 217 723 300 168 606 80
Future Volume (veh/h) 125 276 161 158 159 177 217 723 300 168 606 80
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 132 291 62 166 167 75 228 761 232 177 638 84
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 269 429 364 267 491 416 198 1075 479 149 1074 140
Arrive On Green 0.08 0.23 0.23 0.08 0.26 0.26 0.11 0.30 0.30 0.08 0.23 0.19
Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 3554 1585 1781 4572 595
Grp Volume(v), veh/h 132 291 62 166 167 75 228 761 232 177 473 249
Grp Sat Flow(s),veh/h/ln1781 1870 1585 1781 1870 1585 1781 1777 1585 1781 1702 1763
Q Serve(g_s), s 4.0 8.5 1.9 0.9 4.3 2.2 6.6 11.4 3.8 5.0 7.4 7.6
Cycle Q Clear(g_c), s 4.0 8.5 1.9 0.9 4.3 2.2 6.6 11.4 3.8 5.0 7.4 7.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.34
Lane Grp Cap(c), veh/h 269 429 364 267 491 416 198 1075 479 149 799 414
V/C Ratio(X) 0.49 0.68 0.17 0.62 0.34 0.18 1.15 0.71 0.48 1.19 0.59 0.60
Avail Cap(c_a), veh/h 269 948 803 277 948 803 198 1409 628 149 1293 670
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.1 21.0 18.5 25.5 17.8 17.1 26.6 18.5 4.7 27.4 20.3 20.8
Incr Delay (d2), s/veh 0.5 0.7 0.1 2.9 0.2 0.1 111.2 0.6 0.3 133.1 0.3 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.5 3.3 0.6 2.2 1.6 0.7 8.6 3.9 2.0 7.4 2.5 2.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.6 21.7 18.5 28.3 18.0 17.1 137.7 19.1 5.0 160.5 20.6 21.3
LnGrp LOS C C B C B B F B A F C C
Approach Vol, veh/h 485 408 1221 899
Approach Delay, s/veh 21.8 22.0 38.6 48.3
Approach LOS C C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.0 22.1 11.0 17.7 13.0 18.0 9.0 19.7
Change Period (Y+Rc), s 4.0 * 6.4 6.3 * 6.3 * 6.4 * 6.4 4.0 6.3
Max Green Setting (Gmax), s5.0 * 21 5.0 * 28 * 6 * 20 5.0 28.0
Max Q Clear Time (g_c+I1), s7.0 13.4 2.9 10.5 8.6 9.6 6.0 6.3
Green Ext Time (p_c), s 0.0 2.3 0.0 0.9 0.0 2.1 0.0 0.6

Intersection Summary
HCM 6th Ctrl Delay 36.6
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 220 452 112 145 202 48 88 1021 180 20 721 102
Future Volume (veh/h) 220 452 112 145 202 48 88 1021 180 20 721 102
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 232 476 45 153 213 29 93 1075 61 21 759 35
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 518 552 468 332 549 465 133 1100 491 64 961 429
Arrive On Green 0.09 0.30 0.30 0.09 0.29 0.29 0.07 0.31 0.31 0.04 0.27 0.27
Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 232 476 45 153 213 29 93 1075 61 21 759 35
Grp Sat Flow(s),veh/h/ln1781 1870 1585 1781 1870 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 5.5 14.4 1.2 3.5 5.4 0.6 3.0 17.9 1.1 0.7 11.8 1.0
Cycle Q Clear(g_c), s 5.5 14.4 1.2 3.5 5.4 0.6 3.0 17.9 1.1 0.7 11.8 1.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 518 552 468 332 549 465 133 1100 491 64 961 429
V/C Ratio(X) 0.45 0.86 0.10 0.46 0.39 0.06 0.70 0.98 0.12 0.33 0.79 0.08
Avail Cap(c_a), veh/h 518 610 517 332 607 514 164 1100 491 164 1100 491
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 13.2 19.9 15.3 14.4 16.8 8.2 27.0 20.4 6.2 28.1 20.2 16.3
Incr Delay (d2), s/veh 0.6 11.3 0.1 1.0 0.4 0.1 9.4 21.7 0.1 3.0 3.5 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.8 6.9 0.4 1.2 2.0 0.2 1.5 9.4 0.5 0.3 4.6 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.8 31.3 15.4 15.4 17.3 8.3 36.4 42.2 6.3 31.1 23.7 16.3
LnGrp LOS B C B B B A D D A C C B
Approach Vol, veh/h 753 395 1229 815
Approach Delay, s/veh 24.9 15.9 39.9 23.6
Approach LOS C B D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.5 21.6 8.5 20.2 9.6 21.5 6.1 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s5.0 19.0 5.0 18.0 5.1 18.9 5.0 18.0
Max Q Clear Time (g_c+I1), s5.5 16.4 5.0 13.8 7.5 7.4 2.7 19.9
Green Ext Time (p_c), s 0.0 0.8 0.0 1.8 0.0 0.8 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 29.3
HCM 6th LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 390 10 268 590 1284 0 0 690 368
Future Volume (veh/h) 0 0 0 390 10 268 590 1284 0 0 690 368
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 503 0 192 621 1352 0 0 726 387
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 688 0 306 690 3666 0 0 1613 751
Arrive On Green 0.19 0.00 0.19 0.40 1.00 0.00 0.00 0.47 0.45
Sat Flow, veh/h 3563 0 1585 3456 5274 0 0 3572 1585
Grp Volume(v), veh/h 503 0 192 621 1352 0 0 726 387
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1728 1702 0 0 1702 1585
Q Serve(g_s), s 11.9 0.0 10.0 15.2 0.0 0.0 0.0 12.8 15.7
Cycle Q Clear(g_c), s 11.9 0.0 10.0 15.2 0.0 0.0 0.0 12.8 15.7
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 688 0 306 690 3666 0 0 1613 751
V/C Ratio(X) 0.73 0.00 0.63 0.90 0.37 0.00 0.00 0.45 0.52
Avail Cap(c_a), veh/h 910 0 405 922 3666 0 0 1613 751
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.44 0.44 0.00 0.00 0.86 0.86
Uniform Delay (d), s/veh 34.1 0.0 33.3 26.2 0.0 0.0 0.0 15.8 17.4
Incr Delay (d2), s/veh 2.1 0.0 2.1 3.8 0.1 0.0 0.0 0.8 2.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.3 0.0 4.0 4.7 0.0 0.0 0.0 4.5 5.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 36.2 0.0 35.4 30.0 0.1 0.0 0.0 16.6 19.5
LnGrp LOS D A D C A A A B B
Approach Vol, veh/h 695 1973 1113
Approach Delay, s/veh 36.0 9.5 17.6
Approach LOS D A B

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 68.6 22.0 46.7 21.4
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 56.8 24.0 28.8 21.2
Max Q Clear Time (g_c+I1), s 2.0 17.2 17.7 13.9
Green Ext Time (p_c), s 9.2 0.8 4.3 1.6

Intersection Summary
HCM 6th Ctrl Delay 16.8
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 400 10 589 440 858 0 0 804 257
Future Volume (veh/h) 0 0 0 400 10 589 440 858 0 0 804 257
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 593 0 324 463 903 0 0 846 110
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 903 0 402 519 3472 0 0 2534 787
Arrive On Green 0.25 0.00 0.25 0.30 1.00 0.00 0.00 0.50 0.50
Sat Flow, veh/h 3563 0 1585 3456 5274 0 0 5274 1585
Grp Volume(v), veh/h 593 0 324 463 903 0 0 846 110
Grp Sat Flow(s),veh/h/ln 1781 0 1585 1728 1702 0 0 1702 1585
Q Serve(g_s), s 17.9 0.0 23.0 15.4 0.0 0.0 0.0 12.0 4.5
Cycle Q Clear(g_c), s 17.9 0.0 23.0 15.4 0.0 0.0 0.0 12.0 4.5
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 903 0 402 519 3472 0 0 2534 787
V/C Ratio(X) 0.66 0.00 0.81 0.89 0.26 0.00 0.00 0.33 0.14
Avail Cap(c_a), veh/h 1603 0 713 662 3472 0 0 2534 787
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.74 0.74 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 40.1 0.0 42.0 41.0 0.0 0.0 0.0 18.2 16.4
Incr Delay (d2), s/veh 0.8 0.0 3.9 8.8 0.1 0.0 0.0 0.4 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.9 0.0 9.4 5.9 0.0 0.0 0.0 4.6 1.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 40.9 0.0 45.9 49.9 0.1 0.0 0.0 18.6 16.7
LnGrp LOS D A D D A A A B B
Approach Vol, veh/h 917 1366 956
Approach Delay, s/veh 42.7 17.0 18.4
Approach LOS D B B

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 85.6 22.0 63.6 34.4
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 55.8 23.0 28.8 52.2
Max Q Clear Time (g_c+I1), s 2.0 17.4 14.0 25.0
Green Ext Time (p_c), s 4.2 0.7 3.4 3.6

Intersection Summary
HCM 6th Ctrl Delay 24.7
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 532 10 510 0 0 0 0 1324 480 202 878 0
Future Volume (veh/h) 532 10 510 0 0 0 0 1324 480 202 878 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 732 0 362 0 1394 505 213 924 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 939 0 418 0 4629 1659 282 6896 0
Arrive On Green 0.26 0.00 0.26 0.00 1.00 1.00 0.16 1.00 0.00
Sat Flow, veh/h 3563 0 1585 0 3875 1329 3456 5274 0
Grp Volume(v), veh/h 732 0 362 0 1279 620 213 924 0
Grp Sat Flow(s),veh/h/ln1781 0 1585 0 1702 1631 1728 1702 0
Q Serve(g_s), s 17.1 0.0 19.6 0.0 0.0 0.0 5.3 0.0 0.0
Cycle Q Clear(g_c), s 17.1 0.0 19.6 0.0 0.0 0.0 5.3 0.0 0.0
Prop In Lane 1.00 1.00 0.00 0.81 1.00 0.00
Lane Grp Cap(c), veh/h 939 0 418 0 4251 2037 282 6896 0
V/C Ratio(X) 0.78 0.00 0.87 0.00 0.30 0.30 0.75 0.13 0.00
Avail Cap(c_a), veh/h 950 0 423 0 4251 2037 384 6896 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.86 0.86 0.82 0.82 0.00
Uniform Delay (d), s/veh 30.7 0.0 31.6 0.0 0.0 0.0 36.8 0.0 0.0
Incr Delay (d2), s/veh 4.2 0.0 16.9 0.0 0.2 0.3 2.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln7.7 0.0 9.2 0.0 0.1 0.2 2.1 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.9 0.0 48.5 0.0 0.2 0.3 39.6 0.0 0.0
LnGrp LOS C A D A A A D A A
Approach Vol, veh/h 1094 1899 1137
Approach Delay, s/veh 39.4 0.2 7.4
Approach LOS D A A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s11.4 118.3 27.7 129.7
Change Period (Y+Rc), s 4.0 6.2 5.8 * 6.2
Max Green Setting (Gmax), s10.0 41.8 22.2 * 58
Max Q Clear Time (g_c+I1), s7.3 2.0 21.6 2.0
Green Ext Time (p_c), s 0.1 14.5 0.3 5.4

Intersection Summary
HCM 6th Ctrl Delay 12.6
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 280 10 430 0 0 0 0 1036 800 384 833 0
Future Volume (veh/h) 280 10 430 0 0 0 0 1036 800 384 833 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 200 0 562 0 1086 845 404 877 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 398 0 708 0 2039 1728 455 3626 0
Arrive On Green 0.22 0.00 0.22 0.00 0.55 0.55 0.26 1.00 0.00
Sat Flow, veh/h 1781 0 3170 0 3741 3170 3456 5274 0
Grp Volume(v), veh/h 200 0 562 0 1086 845 404 877 0
Grp Sat Flow(s),veh/h/ln1781 0 1585 0 1870 1585 1728 1702 0
Q Serve(g_s), s 11.8 0.0 20.1 0.0 22.3 19.8 13.5 0.0 0.0
Cycle Q Clear(g_c), s 11.8 0.0 20.1 0.0 22.3 19.8 13.5 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 398 0 708 0 2039 1728 455 3626 0
V/C Ratio(X) 0.50 0.00 0.79 0.00 0.53 0.49 0.89 0.24 0.00
Avail Cap(c_a), veh/h 638 0 1136 0 2039 1728 518 3626 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.70 0.70 0.89 0.89 0.00
Uniform Delay (d), s/veh 40.8 0.0 44.0 0.0 17.5 16.9 43.4 0.0 0.0
Incr Delay (d2), s/veh 1.0 0.0 2.1 0.0 0.7 0.7 13.8 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.3 0.0 8.1 0.0 8.9 6.7 5.7 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 41.8 0.0 46.1 0.0 18.2 17.6 57.2 0.1 0.0
LnGrp LOS D A D A B B E A A
Approach Vol, veh/h 762 1931 1281
Approach Delay, s/veh 44.9 17.9 18.1
Approach LOS D B B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s19.8 69.4 30.8 89.2
Change Period (Y+Rc), s 4.0 6.2 5.8 6.2
Max Green Setting (Gmax), s18.0 44.8 41.2 66.8
Max Q Clear Time (g_c+I1), s15.5 24.3 22.1 2.0
Green Ext Time (p_c), s 0.3 7.0 2.9 4.0

Intersection Summary
HCM 6th Ctrl Delay 23.2
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 59 50 60 744 411 52
Future Volume (veh/h) 59 50 60 744 411 52
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 62 53 63 783 433 55
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 250 223 473 2200 1303 581
Arrive On Green 0.14 0.14 0.07 0.62 0.37 0.37
Sat Flow, veh/h 1781 1585 1781 3647 3647 1585
Grp Volume(v), veh/h 62 53 63 783 433 55
Grp Sat Flow(s),veh/h/ln1781 1585 1781 1777 1777 1585
Q Serve(g_s), s 1.0 1.0 0.0 3.6 2.9 0.8
Cycle Q Clear(g_c), s 1.0 1.0 0.0 3.6 2.9 0.8
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 250 223 473 2200 1303 581
V/C Ratio(X) 0.25 0.24 0.13 0.36 0.33 0.09
Avail Cap(c_a), veh/h 1360 1210 622 3374 2413 1076
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 12.7 12.7 10.9 3.1 7.6 6.9
Incr Delay (d2), s/veh 0.2 0.2 0.0 0.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 0.9 0.3 0.0 0.6 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 12.9 12.9 11.0 3.1 7.7 6.9
LnGrp LOS B B B A A A
Approach Vol, veh/h 115 846 488
Approach Delay, s/veh 12.9 3.7 7.6
Approach LOS B A A

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 24.6 8.7 8.4 16.2
Change Period (Y+Rc), s * 6.2 * 5.4 * 6.2 * 6.2
Max Green Setting (Gmax), s * 29 * 24 * 5 * 20
Max Q Clear Time (g_c+I1), s 5.6 3.0 2.0 4.9
Green Ext Time (p_c), s 3.3 0.1 0.0 1.6

Intersection Summary
HCM 6th Ctrl Delay 5.7
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 59 20 50 50 20 79 90 1617 100 132 995 72
Future Volume (veh/h) 59 20 50 50 20 79 90 1617 100 132 995 72
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 62 21 53 53 21 83 95 1702 105 139 1047 76
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 159 170 144 162 170 144 660 3743 231 244 2803 203
Arrive On Green 0.09 0.09 0.09 0.09 0.09 0.09 0.22 0.76 0.74 0.06 0.58 0.56
Sat Flow, veh/h 1290 1870 1585 1326 1870 1585 1781 4917 303 1781 4859 352
Grp Volume(v), veh/h 62 21 53 53 21 83 95 1178 629 139 733 390
Grp Sat Flow(s),veh/h/ln1290 1870 1585 1326 1870 1585 1781 1702 1816 1781 1702 1807
Q Serve(g_s), s 6.0 1.3 4.1 5.0 1.3 6.5 0.0 16.4 16.6 5.0 15.1 15.2
Cycle Q Clear(g_c), s 7.4 1.3 4.1 6.3 1.3 6.5 0.0 16.4 16.6 5.0 15.1 15.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.17 1.00 0.19
Lane Grp Cap(c), veh/h 159 170 144 162 170 144 660 2592 1382 244 1964 1042
V/C Ratio(X) 0.39 0.12 0.37 0.33 0.12 0.58 0.14 0.45 0.46 0.57 0.37 0.37
Avail Cap(c_a), veh/h 370 475 402 378 475 402 660 2592 1382 405 1964 1042
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.66 0.66 0.66 0.95 0.95 0.95
Uniform Delay (d), s/veh 57.7 54.4 55.6 57.3 54.4 56.7 10.1 5.7 5.8 17.7 14.8 15.0
Incr Delay (d2), s/veh 0.6 0.1 0.6 0.9 0.2 2.7 0.1 0.4 0.7 2.0 0.5 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.0 0.6 1.7 1.7 0.6 2.7 1.1 4.5 5.0 2.1 5.5 6.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 58.3 54.5 56.2 58.1 54.6 59.4 10.2 6.0 6.5 19.7 15.3 16.0
LnGrp LOS E D E E D E B A A B B B
Approach Vol, veh/h 136 157 1902 1262
Approach Delay, s/veh 56.9 58.3 6.4 16.0
Approach LOS E E A B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s11.2 103.0 15.8 35.2 79.0 15.8
Change Period (Y+Rc), s 4.0 * 6.6 * 6.2 * 6.6 * 6.6 * 6.2
Max Green Setting (Gmax), s19.0 * 63 * 31 * 10 * 72 * 31
Max Q Clear Time (g_c+I1), s7.0 18.6 9.4 2.0 17.2 8.5
Green Ext Time (p_c), s 0.2 9.5 0.2 0.1 4.6 0.4

Intersection Summary
HCM 6th Ctrl Delay 14.3
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 30 140 60 50 80 59 70 766 110 112 408 30
Future Volume (veh/h) 30 140 60 50 80 59 70 766 110 112 408 30
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 32 147 63 53 84 62 74 806 116 118 429 32
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 363 408 346 360 218 161 548 1371 611 429 1447 646
Arrive On Green 0.22 0.22 0.22 0.22 0.22 0.17 0.07 0.39 0.39 0.09 0.41 0.41
Sat Flow, veh/h 1242 1870 1585 1172 1000 738 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 32 147 63 53 0 146 74 806 116 118 429 32
Grp Sat Flow(s),veh/h/ln1242 1870 1585 1172 0 1738 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 0.9 2.6 1.3 1.6 0.0 2.9 1.0 7.1 1.9 1.7 3.2 0.5
Cycle Q Clear(g_c), s 3.8 2.6 1.3 4.2 0.0 2.9 1.0 7.1 1.9 1.7 3.2 0.5
Prop In Lane 1.00 1.00 1.00 0.42 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 363 408 346 360 0 379 548 1371 611 429 1447 646
V/C Ratio(X) 0.09 0.36 0.18 0.15 0.00 0.39 0.14 0.59 0.19 0.27 0.30 0.05
Avail Cap(c_a), veh/h 910 1233 1045 876 0 1145 648 2792 1245 537 2882 1286
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 14.8 13.1 12.6 14.9 0.0 13.5 7.8 9.6 8.0 8.2 7.9 7.1
Incr Delay (d2), s/veh 0.0 0.2 0.1 0.1 0.0 0.2 0.0 0.2 0.1 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.2 0.9 0.4 0.3 0.0 0.9 0.2 1.7 0.4 0.4 0.7 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.8 13.3 12.7 14.9 0.0 13.8 7.8 9.8 8.1 8.3 7.9 7.1
LnGrp LOS B B B B A B A A A A A A
Approach Vol, veh/h 242 199 996 579
Approach Delay, s/veh 13.3 14.1 9.4 8.0
Approach LOS B B A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s7.6 19.2 12.6 6.8 20.1 12.6
Change Period (Y+Rc), s 4.0 * 6.7 5.9 4.0 * 6.7 5.9
Max Green Setting (Gmax), s6.0 * 28 24.1 5.0 * 29 24.1
Max Q Clear Time (g_c+I1), s3.7 9.1 5.8 3.0 5.2 6.2
Green Ext Time (p_c), s 0.0 3.4 0.6 0.0 1.7 0.5

Intersection Summary
HCM 6th Ctrl Delay 9.9
HCM 6th LOS A

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 90 110 100 20 60 70 50 1230 50 90 718 60
Future Volume (veh/h) 90 110 100 20 60 70 50 1230 50 90 718 60
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 95 116 105 21 63 74 53 1295 53 95 756 63
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 682 457 414 561 928 786 270 1643 510 193 1717 533
Arrive On Green 0.51 0.51 0.48 0.50 0.50 0.50 0.04 0.32 0.32 0.05 0.34 0.34
Sat Flow, veh/h 1252 904 819 1160 1870 1585 1781 5106 1585 1781 5106 1585
Grp Volume(v), veh/h 95 0 221 21 63 74 53 1295 53 95 756 63
Grp Sat Flow(s),veh/h/ln1252 0 1723 1160 1870 1585 1781 1702 1585 1781 1702 1585
Q Serve(g_s), s 4.2 0.0 7.4 1.1 1.8 2.5 2.0 23.0 2.3 3.7 11.5 2.7
Cycle Q Clear(g_c), s 6.0 0.0 7.4 8.5 1.8 2.5 2.0 23.0 2.3 3.7 11.5 2.7
Prop In Lane 1.00 0.48 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 682 0 870 561 928 786 270 1643 510 193 1717 533
V/C Ratio(X) 0.14 0.00 0.25 0.04 0.07 0.09 0.20 0.79 0.10 0.49 0.44 0.12
Avail Cap(c_a), veh/h 682 0 870 561 928 786 308 1787 555 294 2042 634
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 0.76 0.76 0.76 0.96 0.96 0.96
Uniform Delay (d), s/veh 14.2 0.0 14.4 17.0 13.1 13.3 23.5 30.8 23.8 25.9 25.8 22.9
Incr Delay (d2), s/veh 0.4 0.0 0.7 0.1 0.1 0.2 0.1 1.7 0.1 0.7 0.2 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.2 0.0 2.9 0.3 0.7 0.9 0.8 9.0 0.8 1.5 4.4 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.6 0.0 15.1 17.1 13.3 13.6 23.6 32.5 23.9 26.6 26.0 23.0
LnGrp LOS B A B B B B C C C C C C
Approach Vol, veh/h 316 158 1401 914
Approach Delay, s/veh 15.0 13.9 31.9 25.9
Approach LOS B B C C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s9.3 36.2 54.5 7.9 37.6 54.5
Change Period (Y+Rc), s 4.0 * 6.7 6.3 4.0 * 6.7 * 6.3
Max Green Setting (Gmax), s11.0 * 32 39.7 6.0 * 37 * 41
Max Q Clear Time (g_c+I1), s5.7 25.0 9.4 4.0 13.5 10.5
Green Ext Time (p_c), s 0.0 4.4 2.5 0.0 5.0 0.9

Intersection Summary
HCM 6th Ctrl Delay 27.0
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 358 999 330 211 463 100 280 1449 492 180 763 192
Future Volume (veh/h) 358 999 330 211 463 100 280 1449 492 180 763 192
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 377 1052 347 222 487 105 295 1525 518 189 803 202
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 429 1384 430 275 1275 396 554 2215 688 240 1650 512
Arrive On Green 0.12 0.27 0.27 0.08 0.25 0.25 0.32 0.87 0.87 0.07 0.32 0.32
Sat Flow, veh/h 3456 5106 1585 3456 5106 1585 3456 5106 1585 3456 5106 1585
Grp Volume(v), veh/h 377 1052 347 222 487 105 295 1525 518 189 803 202
Grp Sat Flow(s),veh/h/ln1728 1702 1585 1728 1702 1585 1728 1702 1585 1728 1702 1585
Q Serve(g_s), s 13.9 24.6 26.6 8.2 10.3 6.9 9.1 12.8 10.4 7.0 16.4 8.6
Cycle Q Clear(g_c), s 13.9 24.6 26.6 8.2 10.3 6.9 9.1 12.8 10.4 7.0 16.4 8.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 429 1384 430 275 1275 396 554 2215 688 240 1650 512
V/C Ratio(X) 0.88 0.76 0.81 0.81 0.38 0.27 0.53 0.69 0.75 0.79 0.49 0.39
Avail Cap(c_a), veh/h 478 1610 500 372 1453 451 554 2215 688 266 1650 512
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.89 0.89 0.89 0.52 0.52 0.52 0.96 0.96 0.96
Uniform Delay (d), s/veh 56.0 43.5 44.2 58.8 40.5 39.2 40.2 5.7 2.4 59.5 35.3 15.2
Incr Delay (d2), s/veh 14.7 1.5 7.1 5.9 0.1 0.1 0.3 0.9 4.0 11.2 1.0 2.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.8 10.1 10.9 3.7 4.2 2.6 3.4 2.3 2.9 3.4 6.7 4.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 70.7 45.0 51.3 64.7 40.5 39.3 40.5 6.6 6.4 70.8 36.3 17.4
LnGrp LOS E D D E D D D A A E D B
Approach Vol, veh/h 1776 814 2338 1194
Approach Delay, s/veh 51.7 47.0 10.9 38.6
Approach LOS D D B D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.0 60.4 17.3 39.2 27.4 46.0 20.1 36.5
Change Period (Y+Rc), s 4.0 * 6.6 7.0 * 7 * 6.6 * 6.6 4.0 7.0
Max Green Setting (Gmax), s10.0 * 46 14.0 * 38 * 17 * 39 18.0 34.0
Max Q Clear Time (g_c+I1), s9.0 14.8 10.2 28.6 11.1 18.4 15.9 12.3
Green Ext Time (p_c), s 0.0 9.3 0.1 3.7 0.3 3.5 0.2 2.0

Intersection Summary
HCM 6th Ctrl Delay 32.9
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 179 1332 130 120 541 68 190 819 470 72 383 83
Future Volume (veh/h) 179 1332 130 120 541 68 190 819 470 72 383 83
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 188 1402 137 126 569 72 200 862 495 76 403 87
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 309 1578 154 184 1616 502 229 1447 646 1737 4550 2030
Arrive On Green 0.09 0.33 0.31 0.02 0.10 0.10 0.13 0.41 0.41 0.98 1.00 1.00
Sat Flow, veh/h 3456 4729 462 3456 5106 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 188 1009 530 126 569 72 200 862 495 76 403 87
Grp Sat Flow(s),veh/h/ln1728 1702 1787 1728 1702 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 5.8 30.9 30.9 4.0 11.4 3.5 12.1 20.9 29.6 0.1 0.0 0.0
Cycle Q Clear(g_c), s 5.8 30.9 30.9 4.0 11.4 3.5 12.1 20.9 29.6 0.1 0.0 0.0
Prop In Lane 1.00 0.26 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 309 1136 596 184 1616 502 229 1447 646 1737 4550 2030
V/C Ratio(X) 0.61 0.89 0.89 0.68 0.35 0.14 0.87 0.60 0.77 0.04 0.09 0.04
Avail Cap(c_a), veh/h 317 1151 604 188 1616 502 259 1447 646 1737 4550 2030
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.61 0.61 0.61 0.92 0.92 0.92 0.31 0.31 0.31 1.00 1.00 1.00
Uniform Delay (d), s/veh 48.2 34.7 35.0 53.1 38.8 21.6 47.0 25.5 28.1 0.0 0.0 0.0
Incr Delay (d2), s/veh 1.4 5.6 9.9 7.2 0.1 0.1 8.5 0.6 2.8 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.4 12.8 14.2 1.9 5.0 1.7 5.7 8.4 10.8 0.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 49.6 40.3 44.9 60.4 38.9 21.7 55.5 26.1 30.9 0.0 0.0 0.0
LnGrp LOS D D D E D C E C C A A A
Approach Vol, veh/h 1727 767 1557 566
Approach Delay, s/veh 42.7 40.8 31.4 0.0
Approach LOS D D C A

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s117.1 48.8 12.0 40.7 18.1 147.7 13.8 38.8
Change Period (Y+Rc), s* 6.9 * 6.9 * 6.1 * 6.1 4.0 * 6.9 * 6.1 * 6.1
Max Green Setting (Gmax), s* 6 * 42 * 6 * 35 16.0 * 32 * 8 * 31
Max Q Clear Time (g_c+I1), s2.1 31.6 6.0 32.9 14.1 2.0 7.8 13.4
Green Ext Time (p_c), s 0.0 4.4 0.0 1.7 0.1 2.2 0.0 3.4

Intersection Summary
HCM 6th Ctrl Delay 33.3
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 441 1344 180 61 459 110 210 979 212 180 597 130
Future Volume (veh/h) 441 1344 180 61 459 110 210 979 212 180 597 130
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 464 1415 189 64 483 116 221 1031 223 189 628 137
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 589 1786 697 164 1209 581 340 1527 531 477 1781 805
Arrive On Green 0.06 0.12 0.11 0.05 0.24 0.23 0.10 0.30 0.29 0.14 0.35 0.34
Sat Flow, veh/h 3456 5106 1585 3456 5106 1585 3456 5106 1585 3456 5106 1585
Grp Volume(v), veh/h 464 1415 189 64 483 116 221 1031 223 189 628 137
Grp Sat Flow(s),veh/h/ln1728 1702 1585 1728 1702 1585 1728 1702 1585 1728 1702 1585
Q Serve(g_s), s 14.6 29.7 6.8 2.0 8.8 1.6 6.8 19.5 6.8 5.5 10.0 5.1
Cycle Q Clear(g_c), s 14.6 29.7 6.8 2.0 8.8 1.6 6.8 19.5 6.8 5.5 10.0 5.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 589 1786 697 164 1209 581 340 1527 531 477 1781 805
V/C Ratio(X) 0.79 0.79 0.27 0.39 0.40 0.20 0.65 0.68 0.42 0.40 0.35 0.17
Avail Cap(c_a), veh/h 694 1950 748 254 1300 609 377 1527 531 477 1781 805
HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.44 0.44 0.44 1.00 1.00 1.00 0.49 0.49 0.49 0.92 0.92 0.92
Uniform Delay (d), s/veh 49.9 44.8 12.2 50.8 35.4 8.1 47.8 33.9 28.3 43.2 26.6 14.6
Incr Delay (d2), s/veh 1.9 0.8 0.0 0.6 0.1 0.1 1.1 1.2 1.2 0.2 0.5 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.9 13.5 3.2 0.8 3.5 0.7 2.9 7.8 4.5 2.3 3.9 1.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 51.8 45.6 12.2 51.4 35.5 8.1 48.9 35.0 29.5 43.4 27.1 15.0
LnGrp LOS D D B D D A D D C D C B
Approach Vol, veh/h 2068 663 1475 954
Approach Delay, s/veh 43.9 32.2 36.3 28.6
Approach LOS D C D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.3 42.5 14.8 42.4 22.8 30.0 20.3 36.9
Change Period (Y+Rc), s 6.9 * 6.9 6.0 7.1 5.8 6.9 7.1 * 7.1
Max Green Setting (Gmax), s6.3 * 39 10.0 28.8 20.3 25.1 9.0 * 30
Max Q Clear Time (g_c+I1), s4.0 31.7 8.8 12.0 16.6 10.8 7.5 21.5
Green Ext Time (p_c), s 0.0 3.9 0.1 2.5 0.4 1.8 0.0 3.2

Intersection Summary
HCM 6th Ctrl Delay 37.4
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 122 1394 140 270 659 78 110 366 270 52 164 71
Future Volume (veh/h) 122 1394 140 270 659 78 110 366 270 52 164 71
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 128 1467 147 284 694 45 116 385 222 55 173 75
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 304 1865 187 527 1926 598 172 459 596 71 628 262
Arrive On Green 0.17 0.40 0.38 0.15 0.38 0.38 0.05 0.25 0.22 0.04 0.26 0.24
Sat Flow, veh/h 1781 4717 472 3456 5106 1585 3456 1870 1585 1781 2446 1018
Grp Volume(v), veh/h 128 1059 555 284 694 45 116 385 222 55 124 124
Grp Sat Flow(s),veh/h/ln1781 1702 1785 1728 1702 1585 1728 1870 1585 1781 1777 1687
Q Serve(g_s), s 7.1 30.0 30.1 8.3 10.8 2.0 3.6 21.5 0.0 3.4 6.1 6.6
Cycle Q Clear(g_c), s 7.1 30.0 30.1 8.3 10.8 2.0 3.6 21.5 0.0 3.4 6.1 6.6
Prop In Lane 1.00 0.26 1.00 1.00 1.00 1.00 1.00 0.60
Lane Grp Cap(c), veh/h 304 1346 706 527 1926 598 172 459 596 71 456 433
V/C Ratio(X) 0.42 0.79 0.79 0.54 0.36 0.08 0.67 0.84 0.37 0.78 0.27 0.29
Avail Cap(c_a), veh/h 304 1346 706 527 1926 598 188 553 675 81 509 483
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 40.8 29.2 29.4 43.0 24.7 22.0 51.4 39.5 24.9 52.3 32.6 33.4
Incr Delay (d2), s/veh 0.7 4.7 8.6 0.9 0.5 0.2 7.3 8.2 0.1 31.3 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.0 12.1 13.6 3.5 4.2 0.8 1.7 10.5 4.0 2.1 2.6 2.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 41.5 33.9 38.1 43.9 25.2 22.2 58.7 47.6 25.1 83.7 32.8 33.5
LnGrp LOS D C D D C C E D C F C C
Approach Vol, veh/h 1742 1023 723 303
Approach Delay, s/veh 35.8 30.3 42.5 42.3
Approach LOS D C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s20.8 47.5 9.5 32.3 22.8 45.5 10.8 31.0
Change Period (Y+Rc), s * 4 6.0 4.0 6.4 * 4 6.0 6.4 * 6.4
Max Green Setting (Gmax), s* 13 41.5 6.0 29.1 * 15 39.5 5.0 * 30
Max Q Clear Time (g_c+I1), s10.3 32.1 5.6 8.6 9.1 12.8 5.4 23.5
Green Ext Time (p_c), s 0.2 4.6 0.0 0.7 0.1 2.9 0.0 1.0

Intersection Summary
HCM 6th Ctrl Delay 36.1
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA 
32: I-15 SB On-Ramp/I-15 SB Off-Ramp & Base Line Rd Cumulative Plus Project PM Conditions

Etiwanda Heights TIA  12:00 pm 06/01/2017 Cumulative Plus Project PM Conditions Synchro 9 Report
Fehr & Peers Page 32

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 1584 12 0 708 0 0 0 0 350 0 340
Future Volume (veh/h) 0 1584 12 0 708 0 0 0 0 350 0 340
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1870 1870 0 1870 0 1870 0 1870
Adj Flow Rate, veh/h 0 1667 13 0 745 0 368 0 358
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 2 2 0 2 0 2 0 2
Cap, veh/h 0 4079 32 0 3985 0 561 0 453
Arrive On Green 0.00 0.78 0.76 0.00 0.78 0.00 0.16 0.00 0.16
Sat Flow, veh/h 0 5395 41 0 5443 0 3456 0 2790
Grp Volume(v), veh/h 0 1086 594 0 745 0 368 0 358
Grp Sat Flow(s),veh/h/ln 0 1702 1863 0 1702 0 1728 0 1395
Q Serve(g_s), s 0.0 14.4 14.4 0.0 5.3 0.0 14.0 0.0 17.3
Cycle Q Clear(g_c), s 0.0 14.4 14.4 0.0 5.3 0.0 14.0 0.0 17.3
Prop In Lane 0.00 0.02 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2657 1454 0 3985 0 561 0 453
V/C Ratio(X) 0.00 0.41 0.41 0.00 0.19 0.00 0.66 0.00 0.79
Avail Cap(c_a), veh/h 0 2657 1454 0 3985 0 938 0 757
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 0.00 0.76 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 5.0 5.0 0.0 4.0 0.0 55.0 0.0 56.3
Incr Delay (d2), s/veh 0.0 0.5 0.9 0.0 0.1 0.0 0.5 0.0 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 4.1 4.7 0.0 1.5 0.0 6.2 0.0 6.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 5.4 5.8 0.0 4.0 0.0 55.5 0.0 57.5
LnGrp LOS A A A A A A E A E
Approach Vol, veh/h 1680 745 726
Approach Delay, s/veh 5.6 4.0 56.5
Approach LOS A A E

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 113.3 26.7 113.3
Change Period (Y+Rc), s 6.2 6.0 6.2
Max Green Setting (Gmax), s 91.8 36.0 91.8
Max Q Clear Time (g_c+I1), s 16.4 19.3 7.3
Green Ext Time (p_c), s 9.0 1.5 3.3

Intersection Summary
HCM 6th Ctrl Delay 16.9
HCM 6th LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 162 1342 430 100 1226 138 150 147 630 180 136 175
Future Volume (veh/h) 162 1342 430 100 1226 138 150 147 630 180 136 175
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 171 1413 224 105 1291 57 158 155 663 189 143 33
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 113 2452 513 309 2903 715 323 323 288 223 445 198
Arrive On Green 0.07 0.34 0.34 0.18 0.48 0.48 0.19 0.19 0.17 0.13 0.13 0.13
Sat Flow, veh/h 1688 7176 1502 1688 6095 1502 1688 1683 1502 1688 3367 1502
Grp Volume(v), veh/h 171 1413 224 105 1291 57 158 155 663 189 143 33
Grp Sat Flow(s),veh/h/ln1688 1435 1502 1688 1524 1502 1688 1683 1502 1688 1683 1502
Q Serve(g_s), s 8.0 19.4 13.9 6.5 16.9 2.5 10.0 9.8 23.0 13.1 4.6 2.3
Cycle Q Clear(g_c), s 8.0 19.4 13.9 6.5 16.9 2.5 10.0 9.8 23.0 13.1 4.6 2.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 113 2452 513 309 2903 715 323 323 288 223 445 198
V/C Ratio(X) 1.52 0.58 0.44 0.34 0.44 0.08 0.49 0.48 2.30 0.85 0.32 0.17
Avail Cap(c_a), veh/h 113 2452 513 309 2903 715 323 323 288 464 926 413
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.88 0.48 0.48 0.48 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 56.0 32.4 30.6 42.7 20.9 17.1 43.3 43.2 49.9 50.9 47.2 46.2
Incr Delay (d2), s/veh 269.7 0.9 2.4 0.3 0.2 0.1 1.1 1.1 597.5 3.4 0.2 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.7 6.6 5.2 2.7 5.7 0.8 4.2 4.1 56.3 5.6 1.9 0.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 325.7 33.3 32.9 43.0 21.1 17.2 44.4 44.3 647.3 54.3 47.4 46.4
LnGrp LOS F C C D C B D D F D D D
Approach Vol, veh/h 1808 1453 976 365
Approach Delay, s/veh 60.9 22.6 453.9 50.9
Approach LOS E C F D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s12.0 61.1 27.0 28.1 45.0 19.9
Change Period (Y+Rc), s 4.0 6.2 * 6.7 6.2 * 6.2 4.0
Max Green Setting (Gmax), s8.0 37.8 * 20 7.0 * 39 33.0
Max Q Clear Time (g_c+I1), s10.0 18.9 25.0 8.5 21.4 15.1
Green Ext Time (p_c), s 0.0 8.6 0.0 0.0 9.6 0.7

Intersection Summary
HCM 6th Ctrl Delay 131.3
HCM 6th LOS F

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1180 972 0 0 1159 180 298 10 1050 0 0 0
Future Volume (veh/h) 1180 972 0 0 1159 180 298 10 1050 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 1242 1023 0 0 1220 0 213 0 1137
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 1567 3636 0 0 1393 554 0 987
Arrive On Green 0.48 0.75 0.00 0.00 0.23 0.00 0.33 0.00 0.33
Sat Flow, veh/h 3274 4997 0 0 6343 1502 1688 0 3003
Grp Volume(v), veh/h 1242 1023 0 0 1220 0 213 0 1137
Grp Sat Flow(s),veh/h/ln1637 1612 0 0 1524 1502 1688 0 1502
Q Serve(g_s), s 44.6 9.3 0.0 0.0 27.0 0.0 13.6 0.0 46.0
Cycle Q Clear(g_c), s 44.6 9.3 0.0 0.0 27.0 0.0 13.6 0.0 46.0
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1567 3636 0 0 1393 554 0 987
V/C Ratio(X) 0.79 0.28 0.00 0.00 0.88 0.38 0.00 1.15
Avail Cap(c_a), veh/h 1567 3636 0 0 1393 554 0 987
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 30.6 5.5 0.0 0.0 52.1 0.0 36.1 0.0 47.0
Incr Delay (d2), s/veh 2.3 0.2 0.0 0.0 8.0 0.0 0.2 0.0 80.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln17.2 2.7 0.0 0.0 10.9 0.0 5.7 0.0 28.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 33.0 5.6 0.0 0.0 60.0 0.0 36.3 0.0 127.3
LnGrp LOS C A A A E D A F
Approach Vol, veh/h 2265 1220 A 1350
Approach Delay, s/veh 20.6 60.0 112.9
Approach LOS C E F

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 109.2 73.2 36.0 50.0
Change Period (Y+Rc), s 6.2 6.2 * 6.2 5.8
Max Green Setting (Gmax), s 83.8 50.0 * 30 44.2
Max Q Clear Time (g_c+I1), s 11.3 46.6 29.0 48.0
Green Ext Time (p_c), s 4.9 1.2 0.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 56.3
HCM 6th LOS E

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 469 130 40 110 120 249 70 1384 60 322 670 252
Future Volume (veh/h) 469 130 40 110 120 249 70 1384 60 322 670 252
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 494 137 42 116 126 47 74 1457 63 339 705 265
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 353 483 143 202 252 113 586 1606 69 649 1598 592
Arrive On Green 0.15 0.18 0.16 0.05 0.07 0.07 0.22 0.32 0.30 0.66 0.87 0.83
Sat Flow, veh/h 1781 2703 801 1781 3554 1585 1781 5018 217 1781 3669 1360
Grp Volume(v), veh/h 494 88 91 116 126 47 74 988 532 339 653 317
Grp Sat Flow(s),veh/h/ln1781 1777 1726 1781 1777 1585 1781 1702 1831 1781 1702 1625
Q Serve(g_s), s 20.0 5.6 6.0 6.0 4.4 2.0 0.0 36.2 36.2 6.6 5.2 6.6
Cycle Q Clear(g_c), s 20.0 5.6 6.0 6.0 4.4 2.0 0.0 36.2 36.2 6.6 5.2 6.6
Prop In Lane 1.00 0.46 1.00 1.00 1.00 0.12 1.00 0.84
Lane Grp Cap(c), veh/h 353 317 308 202 252 113 586 1089 586 649 1482 708
V/C Ratio(X) 1.40 0.28 0.29 0.57 0.50 0.42 0.13 0.91 0.91 0.52 0.44 0.45
Avail Cap(c_a), veh/h 353 621 603 202 858 383 586 1089 586 649 1482 708
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.87 0.87 0.87
Uniform Delay (d), s/veh 50.2 46.1 46.8 56.5 58.2 16.7 21.2 42.4 42.5 15.1 5.1 6.5
Incr Delay (d2), s/veh 196.8 0.2 0.2 3.9 0.6 0.9 0.1 12.5 20.2 0.7 0.8 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln20.9 2.5 2.6 3.9 2.0 1.5 1.3 16.3 18.9 3.7 1.5 2.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 247.0 46.3 47.0 60.5 58.7 17.7 21.3 54.8 62.7 15.8 5.9 8.3
LnGrp LOS F D D E E B C D E B A A
Approach Vol, veh/h 673 289 1594 1309
Approach Delay, s/veh 193.7 52.7 55.9 9.0
Approach LOS F D E A

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s47.2 45.6 10.0 27.2 32.2 60.6 24.0 13.2
Change Period (Y+Rc), s * 4 6.6 4.0 6.3 * 4 6.6 4.0 6.3
Max Green Setting (Gmax), s* 21 39.0 6.0 43.1 * 6 54.0 20.0 29.1
Max Q Clear Time (g_c+I1), s8.6 38.2 8.0 8.0 2.0 8.6 22.0 6.4
Green Ext Time (p_c), s 0.8 0.6 0.0 0.6 0.0 4.0 0.0 0.5

Intersection Summary
HCM 6th Ctrl Delay 63.8
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 510 1180 70 100 380 94 290 854 230 107 427 50
Future Volume (veh/h) 510 1180 70 100 380 94 290 854 230 107 427 50
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 537 1242 74 105 400 99 305 899 242 113 449 53
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 575 1408 84 207 682 167 364 1024 457 196 861 384
Arrive On Green 0.23 0.41 0.39 0.06 0.24 0.22 0.10 0.29 0.29 0.06 0.24 0.24
Sat Flow, veh/h 1781 3408 203 1781 2829 693 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 537 647 669 105 250 249 305 899 242 113 449 53
Grp Sat Flow(s),veh/h/ln1781 1777 1834 1781 1777 1746 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 19.8 29.2 29.4 3.9 10.8 11.1 9.0 21.0 11.2 4.3 9.5 2.3
Cycle Q Clear(g_c), s 19.8 29.2 29.4 3.9 10.8 11.1 9.0 21.0 11.2 4.3 9.5 2.3
Prop In Lane 1.00 0.11 1.00 0.40 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 575 734 758 207 428 421 364 1024 457 196 861 384
V/C Ratio(X) 0.93 0.88 0.88 0.51 0.58 0.59 0.84 0.88 0.53 0.58 0.52 0.14
Avail Cap(c_a), veh/h 575 794 819 207 488 479 364 1024 457 196 861 384
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 19.3 23.6 23.7 25.8 29.2 29.6 26.6 29.5 26.0 26.4 28.6 25.9
Incr Delay (d2), s/veh 22.7 10.1 10.0 2.0 0.6 0.7 15.7 8.5 0.6 4.1 0.3 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln10.7 12.9 13.3 1.7 4.4 4.4 3.2 9.4 4.0 1.9 3.8 0.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 42.0 33.6 33.7 27.8 29.8 30.4 42.3 38.0 26.6 30.4 28.9 25.9
LnGrp LOS D C C C C C D D C C C C
Approach Vol, veh/h 1853 604 1446 615
Approach Delay, s/veh 36.1 29.7 37.0 28.9
Approach LOS D C D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.0 40.0 13.0 25.1 24.0 25.0 9.0 29.1
Change Period (Y+Rc), s 4.0 * 5.9 4.0 * 6.1 4.0 * 5.9 4.0 * 6.1
Max Green Setting (Gmax), s5.0 * 37 9.0 * 19 20.0 * 22 5.0 * 23
Max Q Clear Time (g_c+I1), s5.9 31.4 11.0 11.5 21.8 13.1 6.3 23.0
Green Ext Time (p_c), s 0.0 2.7 0.0 1.2 0.0 1.2 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 34.6
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 460 670 237 60 250 110 214 922 70 160 658 130
Future Volume (veh/h) 460 670 237 60 250 110 214 922 70 160 658 130
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 484 705 249 63 263 116 225 971 74 168 693 137
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 440 915 323 233 813 349 259 1473 477 149 1158 410
Arrive On Green 0.07 0.36 0.32 0.05 0.34 0.30 0.15 0.29 0.25 0.08 0.23 0.19
Sat Flow, veh/h 1781 2574 909 1781 2421 1039 1781 5106 1585 1781 5106 1585
Grp Volume(v), veh/h 484 487 467 63 191 188 225 971 74 168 693 137
Grp Sat Flow(s),veh/h/ln1781 1777 1707 1781 1777 1683 1781 1702 1585 1781 1702 1585
Q Serve(g_s), s 5.0 17.5 17.6 1.7 5.7 6.1 8.9 12.0 1.4 6.0 8.7 2.7
Cycle Q Clear(g_c), s 5.0 17.5 17.6 1.7 5.7 6.1 8.9 12.0 1.4 6.0 8.7 2.7
Prop In Lane 1.00 0.53 1.00 0.62 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 440 631 607 233 596 565 259 1473 477 149 1158 410
V/C Ratio(X) 1.10 0.77 0.77 0.27 0.32 0.33 0.87 0.66 0.16 1.13 0.60 0.33
Avail Cap(c_a), veh/h 440 977 939 269 977 926 259 2381 759 149 2381 790
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 25.3 20.6 21.2 17.7 17.8 18.5 30.0 22.4 7.1 32.9 24.8 7.6
Incr Delay (d2), s/veh 72.5 0.8 0.8 0.2 0.1 0.1 24.8 0.2 0.1 112.6 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln13.6 6.4 6.4 0.6 2.1 2.1 5.3 4.3 0.6 7.0 3.1 1.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 97.8 21.3 22.0 18.0 17.9 18.6 54.9 22.6 7.2 145.6 25.0 7.8
LnGrp LOS F C C B B B D C A F C A
Approach Vol, veh/h 1438 442 1270 998
Approach Delay, s/veh 47.3 18.2 27.4 42.9
Approach LOS D B C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.0 24.7 7.6 29.5 14.4 20.3 9.0 28.1
Change Period (Y+Rc), s * 4 6.7 4.0 6.5 * 4 6.7 4.0 6.5
Max Green Setting (Gmax), s* 6 30.8 5.0 37.0 * 6 30.8 5.0 37.0
Max Q Clear Time (g_c+I1), s8.0 14.0 3.7 19.6 10.9 10.7 7.0 8.1
Green Ext Time (p_c), s 0.0 4.0 0.0 3.4 0.0 2.9 0.0 1.3

Intersection Summary
HCM 6th Ctrl Delay 37.1
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 269 940 160 120 370 180 140 1336 600 120 577 142
Future Volume (veh/h) 269 940 160 120 370 180 140 1336 600 120 577 142
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 283 989 168 126 389 189 147 1406 632 126 607 149
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 417 1052 178 144 927 414 226 2045 635 150 1390 335
Arrive On Green 0.13 0.35 0.33 0.05 0.26 0.26 0.25 0.80 0.80 0.08 0.34 0.32
Sat Flow, veh/h 1781 3039 516 1781 3554 1585 1781 5106 1585 1781 4107 990
Grp Volume(v), veh/h 283 578 579 126 389 189 147 1406 632 126 501 255
Grp Sat Flow(s),veh/h/ln1781 1777 1778 1781 1777 1585 1781 1702 1585 1781 1702 1692
Q Serve(g_s), s 15.0 41.0 41.1 6.0 11.8 13.0 9.6 15.9 51.0 9.1 14.8 15.4
Cycle Q Clear(g_c), s 15.0 41.0 41.1 6.0 11.8 13.0 9.6 15.9 51.0 9.1 14.8 15.4
Prop In Lane 1.00 0.29 1.00 1.00 1.00 1.00 1.00 0.58
Lane Grp Cap(c), veh/h 417 615 615 144 927 414 226 2045 635 150 1152 573
V/C Ratio(X) 0.68 0.94 0.94 0.88 0.42 0.46 0.65 0.69 1.00 0.84 0.44 0.44
Avail Cap(c_a), veh/h 443 615 615 144 927 414 260 2045 635 151 1152 573
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.66 0.66 0.66 1.00 1.00 1.00
Uniform Delay (d), s/veh 29.9 41.2 41.5 42.4 39.9 40.3 45.9 9.3 12.8 58.7 33.4 34.1
Incr Delay (d2), s/veh 3.0 22.2 22.5 40.3 0.1 0.3 1.9 1.3 28.0 30.8 1.2 2.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.6 21.0 21.2 2.7 5.1 4.9 3.9 3.3 9.3 5.3 6.1 6.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.9 63.4 64.1 82.6 40.0 40.6 47.8 10.6 40.9 89.5 34.6 36.6
LnGrp LOS C E E F D D D B D F C D
Approach Vol, veh/h 1440 704 2185 882
Approach Delay, s/veh 57.7 47.8 21.9 43.0
Approach LOS E D C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.0 49.0 23.0 48.0 21.1 37.9 14.9 56.1
Change Period (Y+Rc), s 4.0 6.3 * 6.5 * 6.5 4.0 6.3 4.0 * 6.5
Max Green Setting (Gmax), s6.0 42.7 * 19 * 42 19.0 29.7 11.0 * 50
Max Q Clear Time (g_c+I1), s8.0 43.1 11.6 17.4 17.0 15.0 11.1 53.0
Green Ext Time (p_c), s 0.0 0.0 0.1 2.8 0.1 1.6 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 38.8
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 357 1730 220 250 1000 20 380 1579 580 120 552 195
Future Volume (veh/h) 357 1730 220 250 1000 20 380 1579 580 120 552 195
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 376 1821 232 263 1053 21 400 1662 611 126 581 205
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 788 2183 678 292 1328 412 648 2100 517 133 906 281
Arrive On Green 0.23 0.43 0.43 0.08 0.26 0.26 0.19 0.33 0.33 0.05 0.24 0.24
Sat Flow, veh/h 3456 5106 1585 3456 5106 1585 3456 6434 1585 3456 5106 1585
Grp Volume(v), veh/h 376 1821 232 263 1053 21 400 1662 611 126 581 205
Grp Sat Flow(s),veh/h/ln1728 1702 1585 1728 1702 1585 1728 1609 1585 1728 1702 1585
Q Serve(g_s), s 12.3 41.3 6.2 9.8 25.0 1.3 13.8 30.5 30.1 4.7 13.3 15.5
Cycle Q Clear(g_c), s 12.3 41.3 6.2 9.8 25.0 1.3 13.8 30.5 30.1 4.7 13.3 15.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 788 2183 678 292 1328 412 648 2100 517 133 906 281
V/C Ratio(X) 0.48 0.83 0.34 0.90 0.79 0.05 0.62 0.79 1.18 0.95 0.64 0.73
Avail Cap(c_a), veh/h 788 2183 678 292 1681 522 648 2336 575 133 1422 441
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33
Upstream Filter(I) 1.00 1.00 1.00 0.87 0.87 0.87 1.00 1.00 1.00 0.85 0.85 0.85
Uniform Delay (d), s/veh 43.5 33.1 5.8 59.0 44.8 36.1 48.5 39.8 22.1 61.5 45.9 46.8
Incr Delay (d2), s/veh 0.4 3.9 1.4 25.7 4.3 0.2 1.8 1.5 100.0 56.5 0.2 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.1 16.7 4.4 5.2 10.7 0.5 5.9 11.7 24.7 3.0 5.2 5.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 43.9 37.1 7.2 84.7 49.1 36.3 50.3 41.3 122.0 118.0 46.2 47.9
LnGrp LOS D D A F D D D D F F D D
Approach Vol, veh/h 2429 1337 2673 912
Approach Delay, s/veh 35.3 55.9 61.1 56.5
Approach LOS D E E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s15.0 59.6 28.4 27.1 36.8 37.8 9.0 46.4
Change Period (Y+Rc), s 4.0 7.1 * 4 7.2 7.1 * 7.1 * 4 7.2
Max Green Setting (Gmax), s11.0 47.7 * 16 33.0 19.0 * 40 * 5 44.0
Max Q Clear Time (g_c+I1), s11.8 43.3 15.8 17.5 14.3 27.0 6.7 32.5
Green Ext Time (p_c), s 0.0 3.2 0.0 2.4 0.6 3.7 0.0 6.7

Intersection Summary
HCM 6th Ctrl Delay 51.0
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 230 1920 250 120 860 306 170 918 290 295 582 80
Future Volume (veh/h) 230 1920 250 120 860 306 170 918 290 295 582 80
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 242 2021 263 126 905 322 179 966 305 311 613 84
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 298 2156 669 1119 3467 1076 332 1114 497 319 779 348
Arrive On Green 0.09 0.42 0.42 0.32 0.68 0.68 0.19 0.31 0.31 0.09 0.22 0.22
Sat Flow, veh/h 3456 5106 1585 3456 5106 1585 1781 3554 1585 3456 3554 1585
Grp Volume(v), veh/h 242 2021 263 126 905 322 179 966 305 311 613 84
Grp Sat Flow(s),veh/h/ln1728 1702 1585 1728 1702 1585 1781 1777 1585 1728 1777 1585
Q Serve(g_s), s 8.9 49.2 14.9 3.3 9.0 14.0 11.8 33.3 21.3 11.7 21.2 6.4
Cycle Q Clear(g_c), s 8.9 49.2 14.9 3.3 9.0 14.0 11.8 33.3 21.3 11.7 21.2 6.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 298 2156 669 1119 3467 1076 332 1114 497 319 779 348
V/C Ratio(X) 0.81 0.94 0.39 0.11 0.26 0.30 0.54 0.87 0.61 0.97 0.79 0.24
Avail Cap(c_a), veh/h 399 2156 669 1119 3467 1076 332 1151 513 319 1096 489
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.32 0.32 0.32 1.00 1.00 1.00 1.00 1.00 1.00 0.80 0.80 0.80
Uniform Delay (d), s/veh 58.3 35.9 26.0 30.8 8.1 14.6 47.8 42.1 37.9 58.9 47.9 53.1
Incr Delay (d2), s/veh 3.1 3.5 0.6 0.0 0.2 0.7 1.7 7.1 2.1 38.3 1.3 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.9 19.7 5.6 1.4 2.9 4.9 5.3 15.2 8.3 6.7 9.2 2.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 61.4 39.4 26.6 30.9 8.3 15.3 49.6 49.2 40.0 97.2 49.2 53.2
LnGrp LOS E D C C A B D D D F D D
Approach Vol, veh/h 2526 1353 1450 1008
Approach Delay, s/veh 40.2 12.1 47.3 64.3
Approach LOS D B D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s49.7 58.9 28.2 32.5 15.2 93.4 16.0 44.7
Change Period (Y+Rc), s* 6.5 * 6.5 4.0 7.1 4.0 * 6.5 4.0 7.1
Max Green Setting (Gmax), s* 5 * 52 14.0 37.0 15.0 * 42 12.0 39.0
Max Q Clear Time (g_c+I1), s5.3 51.2 13.8 23.2 10.9 16.0 13.7 35.3
Green Ext Time (p_c), s 0.0 1.0 0.0 2.2 0.3 4.4 0.0 2.3

Intersection Summary
HCM 6th Ctrl Delay 39.7
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA 
41: Day Creek Blvd & E Foothill Blvd Cumulative Plus Project PM Conditions

Etiwanda Heights TIA  12:00 pm 06/01/2017 Cumulative Plus Project PM Conditions Synchro 9 Report
Fehr & Peers Page 41

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 560 1825 70 320 996 615 70 350 450 810 140 260
Future Volume (veh/h) 560 1825 70 320 996 615 70 350 450 810 140 260
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683
Adj Flow Rate, veh/h 589 1921 74 337 1048 0 74 368 329 853 147 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 598 2105 81 335 1289 646 954 296 945 331
Arrive On Green 0.19 0.37 0.37 0.11 0.28 0.00 0.21 0.21 0.21 0.20 0.20 0.00
Sat Flow, veh/h 3110 5764 222 3110 4595 1427 3110 4595 1427 4809 1683 1427
Grp Volume(v), veh/h 589 1447 548 337 1048 0 74 368 329 853 147 0
Grp Sat Flow(s),veh/h/ln1555 1448 1643 1555 1532 1427 1555 1532 1427 1603 1683 1427
Q Serve(g_s), s 24.5 41.3 41.3 14.0 27.6 0.0 2.5 9.0 27.0 22.5 10.0 0.0
Cycle Q Clear(g_c), s 24.5 41.3 41.3 14.0 27.6 0.0 2.5 9.0 27.0 22.5 10.0 0.0
Prop In Lane 1.00 0.14 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 598 1586 600 335 1289 646 954 296 945 331
V/C Ratio(X) 0.98 0.91 0.91 1.01 0.81 0.11 0.39 1.11 0.90 0.44
Avail Cap(c_a), veh/h 598 1586 600 335 1289 646 954 296 1036 363
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.87 0.87 0.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 52.3 39.3 39.3 58.0 43.6 0.0 41.8 44.4 51.5 51.0 46.0 0.0
Incr Delay (d2), s/veh 32.7 9.6 20.6 47.4 5.0 0.0 0.0 0.1 85.3 9.8 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.9 15.2 19.1 7.5 10.6 0.0 1.0 3.3 16.4 9.7 4.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 85.1 48.8 59.9 105.4 48.6 0.0 41.8 44.5 136.8 60.8 46.3 0.0
LnGrp LOS F D E F D D D F E D
Approach Vol, veh/h 2584 1385 A 771 1000 A
Approach Delay, s/veh 59.4 62.4 83.6 58.7
Approach LOS E E F E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s18.0 51.5 29.5 29.0 40.5 31.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s14.0 45.0 28.0 25.0 34.0 27.0
Max Q Clear Time (g_c+I1), s16.0 43.3 24.5 26.5 29.6 29.0
Green Ext Time (p_c), s 0.0 1.4 1.0 0.0 1.9 0.0

Intersection Summary
HCM 6th Ctrl Delay 63.3
HCM 6th LOS E

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA 
42: I-15 SB On-Ramp/I-15 SB Off-Ramp & E Foothill Blvd Cumulative Plus Project PM Conditions

Etiwanda Heights TIA  12:00 pm 06/01/2017 Cumulative Plus Project PM Conditions Synchro 9 Report
Fehr & Peers Page 42

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 2205 170 0 1381 0 0 0 0 160 0 530
Future Volume (veh/h) 0 2205 170 0 1381 0 0 0 0 160 0 530
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1772 1772 0 1772 0 1772 1772 1772
Adj Flow Rate, veh/h 0 2321 179 0 1454 0 112 0 618
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 2 2 0 2 0 2 2 2
Cap, veh/h 0 3190 243 0 3366 0 409 0 729
Arrive On Green 0.00 1.00 1.00 0.00 0.70 0.00 0.24 0.00 0.24
Sat Flow, veh/h 0 4744 349 0 5156 0 1688 0 3003
Grp Volume(v), veh/h 0 1624 876 0 1454 0 112 0 618
Grp Sat Flow(s),veh/h/ln 0 1612 1709 0 1612 0 1688 0 1502
Q Serve(g_s), s 0.0 0.0 0.0 0.0 17.0 0.0 7.0 0.0 25.5
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 17.0 0.0 7.0 0.0 25.5
Prop In Lane 0.00 0.20 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2244 1189 0 3366 0 409 0 729
V/C Ratio(X) 0.00 0.72 0.74 0.00 0.43 0.00 0.27 0.00 0.85
Avail Cap(c_a), veh/h 0 2244 1189 0 3366 0 506 0 901
HCM Platoon Ratio 1.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.09 0.09 0.00 0.77 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 8.6 0.0 39.9 0.0 46.9
Incr Delay (d2), s/veh 0.0 0.2 0.4 0.0 0.3 0.0 0.4 0.0 6.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.1 0.1 0.0 5.1 0.0 3.0 0.0 10.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 0.2 0.4 0.0 8.9 0.0 40.3 0.0 53.4
LnGrp LOS A A A A A A D A D
Approach Vol, veh/h 2500 1454 730
Approach Delay, s/veh 0.3 8.9 51.4
Approach LOS A A D

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 94.5 35.5 94.5
Change Period (Y+Rc), s 6.5 5.8 6.5
Max Green Setting (Gmax), s 80.5 37.2 80.5
Max Q Clear Time (g_c+I1), s 2.0 27.5 19.0
Green Ext Time (p_c), s 29.2 2.2 10.4

Intersection Summary
HCM 6th Ctrl Delay 10.9
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA 
43: I-15 NB Off-Ramp/I-15 NB On-Ramp & E Foothill Blvd Cumulative Plus Project PM Conditions

Etiwanda Heights TIA  12:00 pm 06/01/2017 Cumulative Plus Project PM Conditions Synchro 9 Report
Fehr & Peers Page 43

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 2195 0 0 1607 0 354 0 770 0 0 0
Future Volume (veh/h) 0 2195 0 0 1607 0 354 0 770 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1772 0 0 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 0 2311 0 0 1692 0 249 0 944
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 2 0 0 2 2 2 2 2
Cap, veh/h 0 2858 0 0 2858 587 0 1044
Arrive On Green 0.00 1.00 0.00 0.00 0.59 0.00 0.35 0.00 0.35
Sat Flow, veh/h 0 5156 0 0 4997 1502 1688 0 3003
Grp Volume(v), veh/h 0 2311 0 0 1692 0 249 0 944
Grp Sat Flow(s),veh/h/ln 0 1612 0 0 1612 1502 1688 0 1502
Q Serve(g_s), s 0.0 0.0 0.0 0.0 28.6 0.0 14.7 0.0 38.9
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 28.6 0.0 14.7 0.0 38.9
Prop In Lane 0.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2858 0 0 2858 587 0 1044
V/C Ratio(X) 0.00 0.81 0.00 0.00 0.59 0.42 0.00 0.90
Avail Cap(c_a), veh/h 0 2858 0 0 2858 623 0 1109
HCM Platoon Ratio 1.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.61 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 16.7 0.0 32.5 0.0 40.3
Incr Delay (d2), s/veh 0.0 1.6 0.0 0.0 0.3 0.0 0.5 0.0 10.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.4 0.0 0.0 9.6 0.0 6.1 0.0 15.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 1.6 0.0 0.0 17.0 0.0 32.9 0.0 50.4
LnGrp LOS A A A A B C A D
Approach Vol, veh/h 2311 1692 A 1193
Approach Delay, s/veh 1.6 17.0 46.8
Approach LOS A B D

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 80.8 80.8 49.2
Change Period (Y+Rc), s 6.5 6.5 5.8
Max Green Setting (Gmax), s 71.5 71.5 46.2
Max Q Clear Time (g_c+I1), s 2.0 30.6 40.9
Green Ext Time (p_c), s 26.3 12.7 2.5

Intersection Summary
HCM 6th Ctrl Delay 17.0
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.



LANE LEVEL OF SERVICE
Lane Level of Service

Site: 6 [INT 6- FU_PP_AM - Final]
Etiwanda Heights TIA
Roundabout

All Movement Classes

South North West Intersection
LOS B C A B

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
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MOVEMENT SUMMARY
Site: 6 [INT 6- FU_PP_AM - Final]

Etiwanda Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Milliken Ave
3 L2 709 2.0 0.676 13.6 LOS B 9.1 232.1 0.79 0.61 28.5
8 T1 190 3.0 0.301 9.6 LOS A 1.9 48.4 0.59 0.46 30.5
Approach 900 2.2 0.676 12.8 LOS B 9.1 232.1 0.74 0.58 28.9

North: Wilson Ave
4 T1 555 3.0 0.849 32.8 LOS C 16.9 433.5 1.00 1.48 24.8
14 R2 264 3.0 0.404 11.2 LOS B 3.1 79.8 0.90 0.84 31.3
Approach 820 3.0 0.849 25.8 LOS C 16.9 433.5 0.97 1.28 26.6

West: Wilson Ave
5 L2 204 3.0 0.223 6.2 LOS A 1.7 43.9 0.78 0.62 31.4
12 R2 423 3.0 0.271 0.0 LOS A 0.0 0.0 0.00 0.00 37.4
Approach 628 3.0 0.271 2.0 LOS A 1.7 43.9 0.25 0.20 35.1

All Vehicles 2347 2.7 0.849 14.5 LOS B 16.9 433.5 0.69 0.72 29.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 6 [INT 6- FU_PP_PM - Final]
Etiwanda Heights TIA
Roundabout

All Movement Classes

South North West Intersection
LOS A B A A

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
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MOVEMENT SUMMARY
Site: 6 [INT 6- FU_PP_PM - Final]

Etiwanda Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Milliken Ave
3 L2 539 2.0 0.484 8.6 LOS A 4.2 107.4 0.79 0.63 31.3
8 T1 438 3.0 0.492 10.4 LOS B 4.2 108.7 0.81 0.70 33.1
Approach 977 2.4 0.492 9.4 LOS A 4.2 108.7 0.80 0.66 32.1

North: Wilson Ave
4 T1 548 3.0 0.664 15.9 LOS B 9.1 233.3 0.95 1.07 30.6
14 R2 147 3.0 0.178 6.2 LOS A 1.2 30.7 0.72 0.58 33.8
Approach 695 3.0 0.664 13.8 LOS B 9.1 233.3 0.90 0.96 31.2

West: Wilson Ave
5 L2 429 3.0 0.447 9.0 LOS A 3.9 99.5 0.86 0.72 31.1
12 R2 557 2.0 0.353 0.0 LOS A 0.0 0.0 0.00 0.00 37.5
Approach 986 2.4 0.447 3.9 LOS A 3.9 99.5 0.38 0.32 34.3

All Vehicles 2658 2.6 0.664 8.5 LOS A 9.1 233.3 0.67 0.61 32.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 8 [INT 8- FU_PP_AM]
Etiwanda Heights TIA
Roundabout

All Movement Classes

South East West Intersection
LOS A A A A

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
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MOVEMENT SUMMARY
Site: 8 [INT 8- FU_PP_AM]

Etiwanda Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Etiwanda Ave
3 L2 146 2.0 0.155 4.5 LOS A 0.9 23.0 0.38 0.22 33.2
18 R2 33 2.0 0.155 4.5 LOS A 0.9 23.0 0.38 0.22 32.3
Approach 178 2.0 0.155 4.5 LOS A 0.9 23.0 0.38 0.22 33.0

East: Wilson Ave
1 L2 108 2.0 0.314 6.1 LOS A 2.1 54.2 0.42 0.25 33.9
6 T1 257 2.0 0.314 6.1 LOS A 2.1 54.2 0.42 0.25 33.8
Approach 364 2.0 0.314 6.1 LOS A 2.1 54.2 0.42 0.25 33.9

West: Wilson Ave
2 T1 158 2.0 0.266 5.4 LOS A 1.8 44.9 0.35 0.19 35.0
12 R2 163 2.0 0.266 5.4 LOS A 1.8 44.9 0.35 0.19 34.0
Approach 321 2.0 0.266 5.4 LOS A 1.8 44.9 0.35 0.19 34.5

All Vehicles 863 2.0 0.314 5.5 LOS A 2.1 54.2 0.39 0.22 33.9

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 8 [INT 8- FU_PP_PM]
Etiwanda Heights TIA
Roundabout

All Movement Classes

South East West Intersection
LOS A A A A

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.

SIDRA INTERSECTION 7.0 | Copyright © 2000-2017 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: FEHR AND PEERS | Processed: Wednesday, April 10, 2019 11:44:47 AM
Project: W:\Orange County N Drive\PROJECTS\OC15\0400 Rancho Cucamonga NESSP- North Eastern Sphere Plan\Analysis\Sidra\Etiwanda 
5..sip7



MOVEMENT SUMMARY
Site: 8 [INT 8- FU_PP_PM]

Etiwanda Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Etiwanda Ave
3 L2 113 2.0 0.197 5.5 LOS A 1.2 29.6 0.54 0.39 33.4
18 R2 83 2.0 0.197 5.5 LOS A 1.2 29.6 0.54 0.39 32.4
Approach 196 2.0 0.197 5.5 LOS A 1.2 29.6 0.54 0.39 32.9

East: Wilson Ave
1 L2 75 2.0 0.249 5.3 LOS A 1.7 42.2 0.37 0.19 34.4
6 T1 222 2.0 0.249 5.3 LOS A 1.7 42.2 0.37 0.19 34.4
Approach 297 2.0 0.249 5.3 LOS A 1.7 42.2 0.37 0.19 34.4

West: Wilson Ave
2 T1 322 2.0 0.327 5.9 LOS A 2.3 59.0 0.31 0.15 34.8
12 R2 86 2.0 0.327 5.9 LOS A 2.3 59.0 0.31 0.15 33.7
Approach 408 2.0 0.327 5.9 LOS A 2.3 59.0 0.31 0.15 34.5

All Vehicles 900 2.0 0.327 5.6 LOS A 2.3 59.0 0.38 0.22 34.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 9 [INT 9-FU-PP_AM]
Etiwanda Heights TIA
Roundabout

All Movement Classes

South East North West Intersection
LOS A C C B C

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
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MOVEMENT SUMMARY
Site: 9 [INT 9-FU-PP_AM]

Etiwanda Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: East Ave
3 L2 82 2.0 0.558 9.9 LOS A 5.3 135.1 0.65 0.44 32.8
8 T1 20 3.0 0.558 9.9 LOS A 5.3 135.1 0.65 0.44 32.7
18 R2 532 2.0 0.558 9.9 LOS A 5.3 135.1 0.65 0.44 31.7
Approach 633 2.0 0.558 9.9 LOS A 5.3 135.1 0.65 0.44 31.9

East: Wilson Ave
1 L2 899 2.0 0.934 30.8 LOS C 39.4 1000.8 1.00 0.78 24.4
6 T1 236 2.0 0.934 30.8 LOS C 39.4 1000.8 1.00 0.78 24.3
16 R2 16 3.0 0.934 30.8 LOS C 39.4 1000.8 1.00 0.78 23.8
Approach 1151 2.0 0.934 30.8 LOS C 39.4 1000.8 1.00 0.78 24.4

North: East Ave
7 L2 30 3.0 0.573 34.6 LOS C 5.4 138.7 1.00 1.15 24.0
4 T1 64 3.0 0.573 34.6 LOS C 5.4 138.7 1.00 1.15 23.9
14 R2 50 3.0 0.573 34.6 LOS C 5.4 138.7 1.00 1.15 23.4
Approach 145 3.0 0.573 34.6 LOS C 5.4 138.7 1.00 1.15 23.8

West: Wilson Ave
5 L2 12 3.0 0.476 19.5 LOS B 4.3 109.3 1.00 1.08 29.2
2 T1 141 2.0 0.476 19.3 LOS B 4.3 109.3 1.00 1.08 29.1
12 R2 37 2.0 0.476 19.3 LOS B 4.3 109.3 1.00 1.08 28.3
Approach 190 2.1 0.476 19.3 LOS B 4.3 109.3 1.00 1.08 28.9

All Vehicles 2118 2.1 0.934 23.8 LOS C 39.4 1000.8 0.90 0.73 26.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 9 [INT 9-FU-PP_PM]
Etiwanda Heights TIA
Roundabout

All Movement Classes

South East North West Intersection
LOS B A A A A

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 2010).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
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MOVEMENT SUMMARY
Site: 9 [INT 9-FU-PP_PM]

Etiwanda Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: East Ave
3 L2 72 2.0 0.525 10.4 LOS B 4.6 117.6 0.75 0.65 32.5
8 T1 64 3.0 0.525 10.4 LOS B 4.6 117.6 0.75 0.65 32.4
18 R2 371 2.0 0.525 10.4 LOS B 4.6 117.6 0.75 0.65 31.5
Approach 507 2.1 0.525 10.4 LOS B 4.6 117.6 0.75 0.65 31.7

East: Wilson Ave
1 L2 203 2.0 0.396 7.1 LOS A 3.0 76.1 0.52 0.34 33.3
6 T1 203 2.0 0.396 7.1 LOS A 3.0 76.1 0.52 0.34 33.1
16 R2 48 3.0 0.396 7.2 LOS A 3.0 76.1 0.52 0.34 32.2
Approach 454 2.1 0.396 7.1 LOS A 3.0 76.1 0.52 0.34 33.1

North: East Ave
7 L2 35 3.0 0.112 5.3 LOS A 0.6 16.2 0.60 0.46 34.4
4 T1 38 3.0 0.112 5.3 LOS A 0.6 16.2 0.60 0.46 34.2
14 R2 24 3.0 0.112 5.3 LOS A 0.6 16.2 0.60 0.46 33.1
Approach 97 3.0 0.112 5.3 LOS A 0.6 16.2 0.60 0.46 34.0

West: Wilson Ave
5 L2 48 3.0 0.379 7.3 LOS A 2.7 67.8 0.58 0.43 34.4
2 T1 293 2.0 0.379 7.3 LOS A 2.7 67.8 0.58 0.43 34.2
12 R2 64 2.0 0.379 7.3 LOS A 2.7 67.8 0.58 0.43 33.1
Approach 405 2.1 0.379 7.3 LOS A 2.7 67.8 0.58 0.43 34.0

All Vehicles 1463 2.2 0.525 8.2 LOS A 4.6 117.6 0.62 0.48 32.9

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: SIDRA Standard.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 18 [INT 18-FY_PP_AM  - Final]
Etiwanda Heights TIA
Roundabout

All Movement Classes

South East North West Intersection
LOS A B B B B

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 6).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
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MOVEMENT SUMMARY
Site: 18 [INT 18-FY_PP_AM  - Final]

Etiwanda Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Rochester Ave
3 L2 308 3.0 0.443 9.6 LOS A 2.6 65.7 0.64 0.68 31.0
8 T1 78 3.0 0.443 9.6 LOS A 2.6 65.7 0.64 0.68 31.0
18 R2 228 3.0 0.146 0.0 LOS A 0.0 0.0 0.00 0.00 37.2
Approach 614 3.0 0.443 6.0 LOS A 2.6 65.7 0.40 0.43 33.0

East: Banyan St
1 L2 153 3.0 0.560 11.8 LOS B 4.6 117.5 0.70 0.82 31.2
6 T1 553 3.0 0.560 10.0 LOS A 4.6 117.5 0.64 0.70 32.2
16 R2 37 3.0 0.270 6.8 LOS A 1.2 29.5 0.54 0.50 33.2
Approach 743 3.0 0.560 10.2 LOS B 4.6 117.5 0.65 0.72 32.1

North: Rochester Ave
7 L2 62 3.0 0.444 13.5 LOS B 2.1 53.8 0.72 0.81 30.6
4 T1 190 3.0 0.444 13.5 LOS B 2.1 53.8 0.72 0.81 30.6
14 R2 174 3.0 0.347 12.7 LOS B 1.4 36.2 0.71 0.76 30.4
Approach 426 3.0 0.444 13.2 LOS B 2.1 53.8 0.71 0.79 30.5

West: Banyan St
5 L2 74 3.0 0.599 13.0 LOS B 5.8 148.5 0.74 0.88 31.0
2 T1 354 3.0 0.599 13.0 LOS B 5.8 148.5 0.74 0.88 31.0
12 R2 96 3.0 0.599 13.0 LOS B 5.8 148.5 0.74 0.88 30.2
Approach 524 3.0 0.599 13.0 LOS B 5.8 148.5 0.74 0.88 30.8

All Vehicles 2308 3.0 0.599 10.3 LOS B 5.8 148.5 0.62 0.69 31.7

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 18 [INT 18-FY_PP_PM - Final]
Etiwanda Heights TIA
Roundabout

All Movement Classes

South East North West Intersection
LOS A A A D B

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
LOS F will result if v/c > 1 irrespective of lane delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used as specified in HCM 6).
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
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MOVEMENT SUMMARY
Site: 18 [INT 18-FY_PP_PM - Final]

Etiwanda Heights TIA
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Rochester Ave
3 L2 97 3.0 0.468 12.6 LOS B 2.6 65.7 0.72 0.82 30.9
8 T1 209 3.0 0.468 12.6 LOS B 2.6 65.7 0.72 0.82 30.8
18 R2 296 3.0 0.189 0.0 LOS A 0.0 0.0 0.00 0.00 37.2
Approach 601 3.0 0.468 6.4 LOS A 2.6 65.7 0.37 0.42 33.6

East: Banyan St
1 L2 88 3.0 0.344 8.1 LOS A 1.5 39.3 0.59 0.57 32.9
6 T1 275 3.0 0.344 7.5 LOS A 1.5 39.3 0.58 0.55 33.3
16 R2 76 3.0 0.166 5.8 LOS A 0.6 16.6 0.52 0.47 33.6
Approach 439 3.0 0.344 7.4 LOS A 1.5 39.3 0.57 0.54 33.2

North: Rochester Ave
7 L2 59 3.0 0.229 6.2 LOS A 0.9 23.1 0.50 0.45 33.9
4 T1 152 3.0 0.229 6.2 LOS A 0.9 23.1 0.50 0.45 33.8
14 R2 139 3.0 0.164 5.9 LOS A 0.6 16.1 0.50 0.44 33.5
Approach 350 3.0 0.229 6.1 LOS A 0.9 23.1 0.50 0.45 33.7

West: Banyan St
5 L2 197 3.0 0.861 25.7 LOS D 24.3 622.7 1.00 1.47 26.3
2 T1 541 3.0 0.861 25.7 LOS D 24.3 622.7 1.00 1.47 26.3
12 R2 104 3.0 0.861 25.7 LOS D 24.3 622.7 1.00 1.47 25.7
Approach 842 3.0 0.861 25.7 LOS D 24.3 622.7 1.00 1.47 26.2

All Vehicles 2233 3.0 0.861 13.8 LOS B 24.3 622.7 0.67 0.84 30.3

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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APPENDIX G: MITIGATED LEVEL OF SERVICE CALCULATION SHEETS



HCM 6th Signalized Intersection Summary Existing Plus Project AM with MIT
7: Day Creek Blvd & Wilson Ave AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing Plus Project AM with MIT Synchro 9 Report
Fehr & Peers Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 52 51 414 181 13 78 201 804 86 187 1061 23
Future Volume (veh/h) 52 51 414 181 13 78 201 804 86 187 1061 23
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 61 60 487 213 15 92 236 946 47 220 1248 27
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 444 506 649 377 501 447 238 1171 522 276 1247 27
Arrive On Green 0.04 0.29 0.29 0.06 0.30 0.27 0.14 0.35 0.35 0.16 0.37 0.34
Sat Flow, veh/h 1688 1772 1502 1688 1683 1502 1688 3367 1502 1688 3369 73
Grp Volume(v), veh/h 61 60 487 213 15 92 236 946 47 220 623 652
Grp Sat Flow(s),veh/h/ln 1688 1772 1502 1688 1683 1502 1688 1683 1502 1688 1683 1759
Q Serve(g_s), s 2.3 2.3 24.5 5.0 0.6 4.2 12.6 22.9 1.9 11.3 33.3 33.3
Cycle Q Clear(g_c), s 2.3 2.3 24.5 5.0 0.6 4.2 12.6 22.9 1.9 11.3 33.3 33.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.04
Lane Grp Cap(c), veh/h 444 506 649 377 501 447 238 1171 522 276 623 651
V/C Ratio(X) 0.14 0.12 0.75 0.57 0.03 0.21 0.99 0.81 0.09 0.80 1.00 1.00
Avail Cap(c_a), veh/h 465 506 649 377 501 447 238 1171 522 276 623 651
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 22.6 23.8 21.5 25.7 22.4 24.5 38.6 26.6 19.8 36.2 28.4 28.4
Incr Delay (d2), s/veh 0.1 0.0 4.3 2.0 0.0 0.1 55.7 4.3 0.1 15.1 36.2 35.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.9 0.9 8.4 1.5 0.2 1.4 8.6 9.1 0.6 5.5 18.3 19.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 22.8 23.8 25.8 27.7 22.4 24.6 94.3 30.9 19.8 51.4 64.6 64.0
LnGrp LOS C C C C C C F C B D F F
Approach Vol, veh/h 608 320 1229 1495
Approach Delay, s/veh 25.3 26.5 42.7 62.4
Approach LOS C C D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.0 29.7 14.0 37.3 7.9 30.8 16.0 35.3
Change Period (Y+Rc), s 4.0 * 6.2 4.0 * 6.7 4.0 * 6.2 4.0 * 6.7
Max Green Setting (Gmax), s 5.0 * 24 10.0 * 31 5.0 * 24 12.0 * 29
Max Q Clear Time (g_c+I1), s 7.0 26.5 14.6 35.3 4.3 6.2 13.3 24.9
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.3 0.0 2.0

Intersection Summary
HCM 6th Ctrl Delay 46.4
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing Plus Project AM with MIT
11: Cherry Ave & Wilson Ave/Beech Ave AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing Plus Project AM with MIT Synchro 9 Report
Fehr & Peers Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 232 471 192 99 419 150 259 129 61 343 266 391
Future Volume (veh/h) 232 471 192 99 419 150 259 129 61 343 266 391
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1800 1800 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 255 518 211 109 460 80 285 142 18 377 292 206
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 0 0 2 2 2 2 2 2 2 2 2
Cap, veh/h 269 796 323 154 473 616 308 424 360 496 370 313
Arrive On Green 0.16 0.34 0.31 0.09 0.27 0.26 0.18 0.24 0.24 0.15 0.21 0.21
Sat Flow, veh/h 1688 2374 963 1688 1772 1502 1688 1772 1502 3274 1772 1502
Grp Volume(v), veh/h 255 372 357 109 460 80 285 142 18 377 292 206
Grp Sat Flow(s),veh/h/ln1688 1710 1627 1688 1772 1502 1688 1772 1502 1637 1772 1502
Q Serve(g_s), s 13.1 16.2 16.5 5.5 22.5 2.9 14.6 5.8 0.8 9.7 13.7 6.9
Cycle Q Clear(g_c), s 13.1 16.2 16.5 5.5 22.5 2.9 14.6 5.8 0.8 9.7 13.7 6.9
Prop In Lane 1.00 0.59 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 269 574 546 154 473 616 308 424 360 496 370 313
V/C Ratio(X) 0.95 0.65 0.65 0.71 0.97 0.13 0.93 0.33 0.05 0.76 0.79 0.66
Avail Cap(c_a), veh/h 269 574 546 173 473 616 308 469 397 500 416 353
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 36.5 24.8 25.4 38.7 31.8 16.1 35.3 27.6 25.7 35.7 32.9 12.6
Incr Delay (d2), s/veh 40.1 2.0 2.2 8.6 34.2 0.0 32.6 0.5 0.1 6.6 8.9 3.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.1 6.3 6.3 2.5 13.4 0.9 8.5 2.4 0.3 4.1 6.5 3.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 76.5 26.8 27.7 47.3 66.0 16.1 67.9 28.0 25.7 42.3 41.8 16.3
LnGrp LOS E C C D E B E C C D D B
Approach Vol, veh/h 984 649 445 875
Approach Delay, s/veh 40.0 56.7 53.5 36.0
Approach LOS D E D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s17.3 25.0 12.0 33.4 20.0 22.3 18.0 27.4
Change Period (Y+Rc), s 5.6 5.9 5.0 6.3 5.9 5.9 5.0 6.3
Max Green Setting (Gmax), s11.8 21.3 8.0 26.1 14.1 18.7 13.0 21.1
Max Q Clear Time (g_c+I1), s11.7 7.8 7.5 18.5 16.6 15.7 15.1 24.5
Green Ext Time (p_c), s 0.0 0.6 0.0 1.7 0.0 0.7 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 44.5
HCM 6th LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 249 137 124 334 202 171 290 920 223 99 626 283
Future Volume (veh/h) 249 137 124 334 202 171 290 920 223 99 626 283
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 328 180 38 439 266 111 382 1211 165 130 824 290
Peak Hour Factor 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 321 323 273 388 339 288 408 1448 646 156 993 347
Arrive On Green 0.13 0.18 0.18 0.14 0.19 0.19 0.24 0.43 0.43 0.09 0.28 0.26
Sat Flow, veh/h 1688 1772 1502 1688 1772 1502 1688 3367 1502 1688 3537 1237
Grp Volume(v), veh/h 328 180 38 439 266 111 382 1211 165 130 751 363
Grp Sat Flow(s),veh/h/ln1688 1772 1502 1688 1772 1502 1688 1683 1502 1688 1612 1549
Q Serve(g_s), s 14.0 9.7 2.2 15.0 15.0 6.8 23.3 33.6 7.4 8.0 22.9 23.3
Cycle Q Clear(g_c), s 14.0 9.7 2.2 15.0 15.0 6.8 23.3 33.6 7.4 8.0 22.9 23.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.80
Lane Grp Cap(c), veh/h 321 323 273 388 339 288 408 1448 646 156 905 435
V/C Ratio(X) 1.02 0.56 0.14 1.13 0.78 0.39 0.94 0.84 0.26 0.83 0.83 0.84
Avail Cap(c_a), veh/h 321 511 433 388 528 448 434 1561 696 161 974 468
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 35.7 39.1 36.0 36.7 40.4 37.1 39.0 26.6 19.2 46.8 35.4 36.4
Incr Delay (d2), s/veh 56.3 0.6 0.1 86.1 1.6 0.3 26.2 3.6 0.1 27.1 5.2 10.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.7 4.1 0.8 12.2 6.4 2.4 12.0 12.9 2.4 4.4 9.1 9.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 92.0 39.7 36.1 122.8 42.0 37.4 65.2 30.2 19.2 74.0 40.6 47.2
LnGrp LOS F D D F D D E C B E D D
Approach Vol, veh/h 546 816 1758 1244
Approach Delay, s/veh 70.8 84.8 36.8 46.1
Approach LOS E F D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.7 49.2 19.0 23.1 29.4 33.5 18.0 24.1
Change Period (Y+Rc), s 4.0 * 6.4 4.0 6.3 4.0 * 6.4 4.0 6.3
Max Green Setting (Gmax), s10.0 * 46 15.0 28.0 27.0 * 29 14.0 29.0
Max Q Clear Time (g_c+I1), s10.0 35.6 17.0 11.7 25.3 25.3 16.0 17.0
Green Ext Time (p_c), s 0.0 4.2 0.0 0.5 0.1 1.8 0.0 0.8

Intersection Summary
HCM 6th Ctrl Delay 52.7
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 68 311 80 134 500 47 212 72 204 102 175 160
Future Volume (veh/h) 68 311 80 134 500 47 212 72 204 102 175 160
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 74 357 92 154 575 51 244 78 234 111 190 174
Peak Hour Factor 0.92 0.87 0.87 0.87 0.87 0.92 0.87 0.92 0.87 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 129 534 128 194 592 50 290 138 414 133 175 139
Arrive On Green 0.52 0.52 0.52 0.52 0.52 0.52 0.35 0.35 0.35 0.35 0.35 0.35
Sat Flow, veh/h 126 1021 245 245 1131 96 1018 390 1171 184 495 392
Grp Volume(v), veh/h 523 0 0 780 0 0 244 0 312 475 0 0
Grp Sat Flow(s),veh/h/ln1391 0 0 1472 0 0 1018 0 1561 1071 0 0
Q Serve(g_s), s 0.0 0.0 0.0 18.1 0.0 0.0 0.0 0.0 10.5 12.5 0.0 0.0
Cycle Q Clear(g_c), s 15.9 0.0 0.0 34.0 0.0 0.0 23.0 0.0 10.5 23.0 0.0 0.0
Prop In Lane 0.14 0.18 0.20 0.07 1.00 0.75 0.23 0.37
Lane Grp Cap(c), veh/h 791 0 0 836 0 0 290 0 552 447 0 0
V/C Ratio(X) 0.66 0.00 0.00 0.93 0.00 0.00 0.84 0.00 0.56 1.06 0.00 0.00
Avail Cap(c_a), veh/h 791 0 0 836 0 0 290 0 552 447 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 10.8 0.0 0.0 15.7 0.0 0.0 24.1 0.0 17.1 24.0 0.0 0.0
Incr Delay (d2), s/veh 2.1 0.0 0.0 17.1 0.0 0.0 19.4 0.0 1.3 59.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.3 0.0 0.0 12.4 0.0 0.0 5.1 0.0 3.4 14.2 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 12.9 0.0 0.0 32.7 0.0 0.0 43.5 0.0 18.5 83.8 0.0 0.0
LnGrp LOS B A A C A A D A B F A A
Approach Vol, veh/h 523 780 556 475
Approach Delay, s/veh 12.9 32.7 29.4 83.8
Approach LOS B C C F

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 27.0 38.0 27.0 38.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 22.5 33.5 22.5 33.5
Max Q Clear Time (g_c+I1), s 25.0 17.9 25.0 36.0
Green Ext Time (p_c), s 0.0 3.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 37.9
HCM 6th LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 291 214 122 409 279 112 99 710 198 56 1403 310
Future Volume (veh/h) 291 214 122 409 279 112 99 710 198 56 1403 310
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 338 249 32 476 324 29 115 826 117 65 1631 288
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 424 287 244 505 403 341 144 1383 617 89 1829 845
Arrive On Green 0.18 0.16 0.16 0.25 0.23 0.23 0.09 0.41 0.41 0.05 0.38 0.38
Sat Flow, veh/h 1688 1772 1502 1688 1772 1502 1688 3367 1502 1688 4837 1502
Grp Volume(v), veh/h 338 249 32 476 324 29 115 826 117 65 1631 288
Grp Sat Flow(s),veh/h/ln1688 1772 1502 1688 1772 1502 1688 1683 1502 1688 1612 1502
Q Serve(g_s), s 21.0 17.6 2.3 28.9 22.2 1.9 8.6 24.5 6.4 4.9 40.5 13.3
Cycle Q Clear(g_c), s 21.0 17.6 2.3 28.9 22.2 1.9 8.6 24.5 6.4 4.9 40.5 13.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 424 287 244 505 403 341 144 1383 617 89 1829 845
V/C Ratio(X) 0.80 0.87 0.13 0.94 0.80 0.09 0.80 0.60 0.19 0.73 0.89 0.34
Avail Cap(c_a), veh/h 444 373 316 545 509 431 158 1383 617 162 1888 863
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 35.3 52.3 45.9 31.3 46.8 39.0 57.5 29.5 24.1 59.8 37.4 15.2
Incr Delay (d2), s/veh 9.5 15.4 0.2 24.2 7.3 0.1 22.9 0.7 0.1 11.1 5.7 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln9.4 8.8 0.9 14.6 10.3 0.7 4.5 9.6 2.2 2.3 16.2 4.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 44.8 67.8 46.2 55.5 54.1 39.1 80.4 30.2 24.3 70.9 43.1 15.4
LnGrp LOS D E D E D D F C C E D B
Approach Vol, veh/h 619 829 1058 1984
Approach Delay, s/veh 54.1 54.4 35.0 40.0
Approach LOS D D C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s36.0 24.8 14.9 52.4 27.7 33.1 10.7 56.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s34.5 26.5 11.5 49.5 24.7 36.3 11.8 49.2
Max Q Clear Time (g_c+I1), s30.9 19.6 10.6 42.5 23.0 24.2 6.9 26.5
Green Ext Time (p_c), s 0.6 0.7 0.0 5.4 0.2 1.4 0.0 5.8

Intersection Summary
HCM 6th Ctrl Delay 43.4
HCM 6th LOS D



HCM 6th Signalized Intersection Summary Existing Plus Project AM with MIT
41: Day Creek Blvd & E Foothill Blvd AM Peak Hour

Etiwanda Heights TIA 12:00 am 01/30/2019 Existing Plus Project AM with MIT Synchro 9 Report
Fehr & Peers Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 75 906 5 263 1577 266 7 16 48 667 137 207
Future Volume (veh/h) 75 906 5 263 1577 266 7 16 48 667 137 207
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595
Adj Flow Rate, veh/h 83 1007 6 292 1752 0 8 18 4 741 152 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 129 2731 16 344 2416 169 267 75 874 306
Arrive On Green 0.04 0.48 0.48 0.12 0.55 0.00 0.06 0.06 0.06 0.19 0.19 0.00
Sat Flow, veh/h 2946 5669 34 2946 4354 1351 3038 4784 1351 4556 1595 1351
Grp Volume(v), veh/h 83 731 282 292 1752 0 8 18 4 741 152 0
Grp Sat Flow(s),veh/h/ln1473 1371 1589 1473 1451 1351 1519 1595 1351 1519 1595 1351
Q Serve(g_s), s 2.9 11.6 11.7 10.1 31.2 0.0 0.3 0.4 0.3 16.3 8.9 0.0
Cycle Q Clear(g_c), s 2.9 11.6 11.7 10.1 31.2 0.0 0.3 0.4 0.3 16.3 8.9 0.0
Prop In Lane 1.00 0.02 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 129 1982 765 344 2416 169 267 75 874 306
V/C Ratio(X) 0.64 0.37 0.37 0.85 0.73 0.05 0.07 0.05 0.85 0.50
Avail Cap(c_a), veh/h 142 1982 765 368 2416 701 1104 312 1227 429
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.74 0.74 0.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 48.9 17.0 17.0 45.0 17.2 0.0 46.5 46.5 46.5 40.6 37.5 0.0
Incr Delay (d2), s/veh 5.8 0.5 1.4 11.4 1.4 0.0 0.0 0.0 0.1 3.0 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 3.4 4.1 4.1 9.2 0.0 0.1 0.1 0.1 6.1 3.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 54.8 17.5 18.4 56.4 18.7 0.0 46.5 46.6 46.6 43.5 38.0 0.0
LnGrp LOS D B B E B D D D D D
Approach Vol, veh/h 1096 2044 A 30 893 A
Approach Delay, s/veh 20.6 24.1 46.6 42.6
Approach LOS C C D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s16.2 54.1 23.9 8.5 61.7 9.8
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s13.0 23.0 28.0 5.0 31.0 24.0
Max Q Clear Time (g_c+I1), s12.1 13.7 18.3 4.9 33.2 2.4
Green Ext Time (p_c), s 0.1 2.8 1.6 0.0 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 27.4
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 588 213 0 1719 0 0 0 0 104 0 593
Future Volume (veh/h) 0 588 213 0 1719 0 0 0 0 104 0 593
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1772 1772 0 1772 0 1772 1772 1772
Adj Flow Rate, veh/h 0 632 229 0 1848 0 75 0 650
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 2 2 0 2 0 2 2 2
Cap, veh/h 0 2296 816 0 3154 0 451 0 802
Arrive On Green 0.00 0.65 0.63 0.00 0.65 0.00 0.27 0.00 0.27
Sat Flow, veh/h 0 3680 1251 0 5156 0 1688 0 3003
Grp Volume(v), veh/h 0 578 283 0 1848 0 75 0 650
Grp Sat Flow(s),veh/h/ln 0 1612 1547 0 1612 0 1688 0 1502
Q Serve(g_s), s 0.0 7.5 8.1 0.0 21.3 0.0 3.4 0.0 20.0
Cycle Q Clear(g_c), s 0.0 7.5 8.1 0.0 21.3 0.0 3.4 0.0 20.0
Prop In Lane 0.00 0.81 0.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2103 1009 0 3154 0 451 0 802
V/C Ratio(X) 0.00 0.27 0.28 0.00 0.59 0.00 0.17 0.00 0.81
Avail Cap(c_a), veh/h 0 2103 1009 0 3154 0 631 0 1122
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.79 0.79 0.00 0.66 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 7.3 7.8 0.0 9.7 0.0 27.8 0.0 33.9
Incr Delay (d2), s/veh 0.0 0.3 0.5 0.0 0.2 0.0 0.2 0.0 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 2.1 2.3 0.0 5.8 0.0 1.4 0.0 7.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 7.6 8.4 0.0 9.9 0.0 28.0 0.0 37.1
LnGrp LOS A A A A A A C A D
Approach Vol, veh/h 861 1848 725
Approach Delay, s/veh 7.8 9.9 36.1
Approach LOS A A D

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 68.6 30.4 68.6
Change Period (Y+Rc), s 6.5 5.8 6.5
Max Green Setting (Gmax), s 51.8 35.2 51.8
Max Q Clear Time (g_c+I1), s 10.1 22.0 23.3
Green Ext Time (p_c), s 4.6 2.6 12.8

Intersection Summary
HCM 6th Ctrl Delay 14.9
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 13 21 305 76 21 29 542 539 120 20 336 17
Future Volume (veh/h) 13 21 305 76 21 29 542 539 120 20 336 17
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 15 24 343 85 24 33 609 606 135 22 378 19
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 355 347 854 356 396 354 617 1664 742 107 626 31
Arrive On Green 0.02 0.20 0.20 0.06 0.24 0.20 0.37 0.49 0.49 0.06 0.19 0.15
Sat Flow, veh/h 1688 1772 1502 1688 1683 1502 1688 3367 1502 1688 3262 163
Grp Volume(v), veh/h 15 24 343 85 24 33 609 606 135 22 194 203
Grp Sat Flow(s),veh/h/ln 1688 1772 1502 1688 1683 1502 1688 1683 1502 1688 1683 1742
Q Serve(g_s), s 0.5 0.8 9.0 2.9 0.8 1.3 25.2 7.8 3.5 0.9 7.4 7.5
Cycle Q Clear(g_c), s 0.5 0.8 9.0 2.9 0.8 1.3 25.2 7.8 3.5 0.9 7.4 7.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.09
Lane Grp Cap(c), veh/h 355 347 854 356 396 354 617 1664 742 107 323 334
V/C Ratio(X) 0.04 0.07 0.40 0.24 0.06 0.09 0.99 0.36 0.18 0.21 0.60 0.61
Avail Cap(c_a), veh/h 444 637 1100 378 606 540 617 1852 826 185 495 513
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.7 23.0 8.5 21.8 20.9 21.9 22.2 11.0 9.9 31.3 26.0 26.1
Incr Delay (d2), s/veh 0.0 0.0 0.1 0.3 0.0 0.0 33.0 0.1 0.1 0.9 1.8 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 0.3 2.2 1.1 0.3 0.4 14.1 2.4 1.0 0.4 2.8 3.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.7 23.1 8.6 22.1 20.9 21.9 55.1 11.1 10.0 32.2 27.8 27.9
LnGrp LOS C C A C C C E B B C C C
Approach Vol, veh/h 382 142 1350 419
Approach Delay, s/veh 10.1 21.9 30.9 28.0
Approach LOS B C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.0 17.8 27.0 17.5 5.3 20.6 5.7 38.8
Change Period (Y+Rc), s 4.0 * 6.2 4.0 * 6.7 4.0 * 6.2 4.0 * 6.7
Max Green Setting (Gmax), s 5.0 * 23 23.0 * 18 5.0 * 23 5.0 * 36
Max Q Clear Time (g_c+I1), s 4.9 11.0 27.2 9.5 2.5 3.3 2.9 9.8
Green Ext Time (p_c), s 0.0 0.6 0.0 1.3 0.0 0.1 0.0 4.4

Intersection Summary
HCM 6th Ctrl Delay 26.3
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
11: Cherry Ave & Wilson Ave Existing Plus Project PM with MIT

Etiwanda Heights TIA 12:00 pm 01/30/2019 Existing Plus Project PM with MIT Synchro 9 Report
Fehr & Peers Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 103 266 68 71 221 267 143 305 131 239 177 45
Future Volume (veh/h) 103 266 68 71 221 267 143 305 131 239 177 45
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 110 283 72 76 235 284 152 324 139 254 188 48
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 165 688 172 129 419 550 375 457 387 463 313 265
Arrive On Green 0.10 0.26 0.22 0.08 0.24 0.23 0.22 0.26 0.26 0.14 0.18 0.18
Sat Flow, veh/h 1688 2668 667 1688 1772 1502 1688 1772 1502 3274 1772 1502
Grp Volume(v), veh/h 110 177 178 76 235 284 152 324 139 254 188 48
Grp Sat Flow(s),veh/h/ln1688 1683 1652 1688 1772 1502 1688 1772 1502 1637 1772 1502
Q Serve(g_s), s 3.8 5.2 5.5 2.6 7.0 8.9 4.6 10.0 4.5 4.3 5.9 1.0
Cycle Q Clear(g_c), s 3.8 5.2 5.5 2.6 7.0 8.9 4.6 10.0 4.5 4.3 5.9 1.0
Prop In Lane 1.00 0.40 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 165 434 426 129 419 550 375 457 387 463 313 265
V/C Ratio(X) 0.67 0.41 0.42 0.59 0.56 0.52 0.40 0.71 0.36 0.55 0.60 0.18
Avail Cap(c_a), veh/h 225 681 668 169 658 753 375 699 593 545 670 568
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.2 18.5 19.0 26.8 20.2 14.9 20.0 20.2 18.2 24.0 22.8 8.7
Incr Delay (d2), s/veh 1.7 0.2 0.2 1.6 0.4 0.3 0.7 2.0 0.6 1.0 1.8 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.5 1.9 2.0 1.1 2.7 2.7 1.7 3.8 1.5 1.6 2.3 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.9 18.7 19.2 28.4 20.6 15.1 20.7 22.3 18.8 25.0 24.6 9.0
LnGrp LOS C B B C C B C C B C C A
Approach Vol, veh/h 465 595 615 490
Approach Delay, s/veh 21.1 19.0 21.1 23.3
Approach LOS C B C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.5 19.5 8.6 19.5 17.4 14.6 9.9 18.2
Change Period (Y+Rc), s 5.6 5.9 5.0 6.3 5.9 5.9 5.0 6.3
Max Green Setting (Gmax), s8.4 21.8 5.0 22.0 9.1 20.8 7.0 20.0
Max Q Clear Time (g_c+I1), s6.3 12.0 4.6 7.5 6.6 7.9 5.8 10.9
Green Ext Time (p_c), s 0.2 1.6 0.0 1.2 0.1 0.8 0.0 1.0

Intersection Summary
HCM 6th Ctrl Delay 21.0
HCM 6th LOS C



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
17: Milliken Ave & Banyan St Existing Plus Project PM with MIT

Etiwanda Heights TIA 12:00 pm 01/30/2019 Existing Plus Project PM with MIT Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 118 235 119 156 151 154 170 628 271 147 524 79
Future Volume (veh/h) 118 235 119 156 151 154 170 628 271 147 524 79
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 130 258 131 171 166 169 187 690 298 162 576 87
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 373 393 333 317 396 335 230 1011 451 202 1205 179
Arrive On Green 0.08 0.22 0.22 0.09 0.22 0.22 0.14 0.30 0.30 0.12 0.28 0.24
Sat Flow, veh/h 1688 1772 1502 1688 1772 1502 1688 3367 1502 1688 4250 633
Grp Volume(v), veh/h 130 258 131 171 166 169 187 690 298 162 435 228
Grp Sat Flow(s),veh/h/ln1688 1772 1502 1688 1772 1502 1688 1683 1502 1688 1612 1658
Q Serve(g_s), s 3.6 7.8 4.4 4.8 4.7 5.8 6.3 10.6 10.2 5.5 6.6 6.8
Cycle Q Clear(g_c), s 3.6 7.8 4.4 4.8 4.7 5.8 6.3 10.6 10.2 5.5 6.6 6.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.38
Lane Grp Cap(c), veh/h 373 393 333 317 396 335 230 1011 451 202 914 470
V/C Ratio(X) 0.35 0.66 0.39 0.54 0.42 0.50 0.81 0.68 0.66 0.80 0.48 0.49
Avail Cap(c_a), veh/h 375 918 778 317 918 778 374 1526 681 345 1407 723
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 17.3 20.8 19.5 18.1 19.5 19.9 24.6 18.1 17.9 25.1 17.4 17.9
Incr Delay (d2), s/veh 0.2 0.7 0.3 1.0 0.3 0.4 2.6 0.3 0.6 2.8 0.1 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.2 2.8 1.3 1.7 1.7 1.8 2.3 3.3 3.0 2.0 2.0 2.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 17.5 21.5 19.7 19.1 19.8 20.4 27.2 18.4 18.5 28.0 17.6 18.2
LnGrp LOS B C B B B C C B B C B B
Approach Vol, veh/h 519 506 1175 825
Approach Delay, s/veh 20.0 19.8 19.8 19.8
Approach LOS C B B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.0 21.6 9.0 17.0 12.0 20.6 8.9 17.1
Change Period (Y+Rc), s 4.0 * 6.4 4.0 6.3 4.0 * 6.4 4.0 6.3
Max Green Setting (Gmax), s12.0 * 24 5.0 28.1 13.0 * 23 5.0 28.1
Max Q Clear Time (g_c+I1), s7.5 12.6 6.8 9.8 8.3 8.8 5.6 7.8
Green Ext Time (p_c), s 0.1 2.6 0.0 0.9 0.1 2.1 0.0 0.7

Intersection Summary
HCM 6th Ctrl Delay 19.8
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
18: Rochester Ave & Banyan St Existing Plus Project PM with MIT
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 181 410 82 79 229 105 80 192 264 90 140 128
Future Volume (veh/h) 181 410 82 79 229 105 80 192 264 90 140 128
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 197 432 86 83 241 114 84 209 278 98 152 139
Peak Hour Factor 0.92 0.95 0.95 0.95 0.95 0.92 0.95 0.92 0.95 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 243 440 84 152 411 175 309 265 353 109 147 104
Arrive On Green 0.49 0.49 0.48 0.49 0.49 0.48 0.38 0.38 0.38 0.38 0.38 0.38
Sat Flow, veh/h 349 893 170 176 834 355 1088 690 917 104 381 270
Grp Volume(v), veh/h 715 0 0 438 0 0 84 0 487 389 0 0
Grp Sat Flow(s),veh/h/ln1413 0 0 1365 0 0 1088 0 1607 754 0 0
Q Serve(g_s), s 18.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.4 7.6 0.0 0.0
Cycle Q Clear(g_c), s 32.0 0.0 0.0 13.3 0.0 0.0 7.8 0.0 17.4 25.0 0.0 0.0
Prop In Lane 0.28 0.12 0.19 0.26 1.00 0.57 0.25 0.36
Lane Grp Cap(c), veh/h 766 0 0 738 0 0 309 0 618 360 0 0
V/C Ratio(X) 0.93 0.00 0.00 0.59 0.00 0.00 0.27 0.00 0.79 1.08 0.00 0.00
Avail Cap(c_a), veh/h 766 0 0 738 0 0 309 0 618 360 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.82 0.00 0.00 0.93 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 17.1 0.0 0.0 11.5 0.0 0.0 14.7 0.0 17.8 22.7 0.0 0.0
Incr Delay (d2), s/veh 15.8 0.0 0.0 1.2 0.0 0.0 2.2 0.0 9.8 71.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.6 0.0 0.0 3.6 0.0 0.0 0.9 0.0 7.0 12.6 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.9 0.0 0.0 12.7 0.0 0.0 16.9 0.0 27.6 93.9 0.0 0.0
LnGrp LOS C A A B A A B A C F A A
Approach Vol, veh/h 715 438 571 389
Approach Delay, s/veh 32.9 12.7 26.0 93.9
Approach LOS C B C F

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 29.0 36.0 29.0 36.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 24.5 31.5 24.5 31.5
Max Q Clear Time (g_c+I1), s 19.4 34.0 27.0 15.3
Green Ext Time (p_c), s 1.5 0.0 0.0 2.5

Intersection Summary
HCM 6th Ctrl Delay 38.1
HCM 6th LOS D



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
19: Day Creek Blvd & Banyan St Existing Plus Project PM with MIT
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 220 390 119 137 202 43 97 1003 175 19 666 102
Future Volume (veh/h) 220 390 119 137 202 43 97 1003 175 19 666 102
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 232 411 125 144 213 45 102 1056 184 20 701 107
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 463 497 421 297 425 360 139 1356 605 48 1686 721
Arrive On Green 0.13 0.28 0.28 0.09 0.24 0.24 0.08 0.40 0.40 0.03 0.35 0.35
Sat Flow, veh/h 1688 1772 1502 1688 1772 1502 1688 3367 1502 1688 4837 1502
Grp Volume(v), veh/h 232 411 125 144 213 45 102 1056 184 20 701 107
Grp Sat Flow(s),veh/h/ln1688 1772 1502 1688 1772 1502 1688 1683 1502 1688 1612 1502
Q Serve(g_s), s 7.9 17.6 5.3 5.1 8.4 1.9 4.8 22.1 6.8 0.9 8.9 3.2
Cycle Q Clear(g_c), s 7.9 17.6 5.3 5.1 8.4 1.9 4.8 22.1 6.8 0.9 8.9 3.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 463 497 421 297 425 360 139 1356 605 48 1686 721
V/C Ratio(X) 0.50 0.83 0.30 0.48 0.50 0.12 0.73 0.78 0.30 0.42 0.42 0.15
Avail Cap(c_a), veh/h 564 908 769 352 787 667 296 1953 871 115 2287 907
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 18.4 27.3 22.9 21.4 26.6 24.1 36.3 21.1 16.5 38.7 20.1 11.8
Incr Delay (d2), s/veh 0.8 3.6 0.4 1.2 0.9 0.2 7.2 1.3 0.3 5.6 0.2 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.8 7.2 1.8 1.9 3.4 0.6 2.1 7.8 2.1 0.4 3.1 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.2 30.9 23.3 22.6 27.5 24.3 43.5 22.3 16.8 44.3 20.3 11.9
LnGrp LOS B C C C C C D C B D C B
Approach Vol, veh/h 768 402 1342 828
Approach Delay, s/veh 26.1 25.4 23.2 19.8
Approach LOS C C C B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.4 26.7 10.7 32.2 14.6 23.4 6.3 36.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s9.5 41.0 13.7 37.8 15.0 35.5 5.0 46.5
Max Q Clear Time (g_c+I1), s7.1 19.6 6.8 10.9 9.9 10.4 2.9 24.1
Green Ext Time (p_c), s 0.1 2.6 0.1 5.1 0.3 1.2 0.0 8.0

Intersection Summary
HCM 6th Ctrl Delay 23.3
HCM 6th LOS C



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 439 1764 39 298 944 611 63 308 416 809 132 251
Future Volume (veh/h) 439 1764 39 298 944 611 63 308 416 809 132 251
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595 1595
Adj Flow Rate, veh/h 453 1819 40 307 973 0 65 318 429 834 136 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 571 2086 46 224 1120 564 592 502 960 336
Arrive On Green 0.19 0.37 0.37 0.08 0.26 0.00 0.19 0.19 0.19 0.21 0.21 0.00
Sat Flow, veh/h 2946 5565 122 2946 4354 1351 3038 3189 2703 4556 1595 1351
Grp Volume(v), veh/h 453 1345 514 307 973 0 65 318 429 834 136 0
Grp Sat Flow(s),veh/h/ln1473 1371 1573 1473 1451 1351 1519 1595 1351 1519 1595 1351
Q Serve(g_s), s 15.4 31.9 31.9 8.0 22.4 0.0 1.9 9.5 16.1 18.6 7.7 0.0
Cycle Q Clear(g_c), s 15.4 31.9 31.9 8.0 22.4 0.0 1.9 9.5 16.1 18.6 7.7 0.0
Prop In Lane 1.00 0.08 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 571 1542 590 224 1120 564 592 502 960 336
V/C Ratio(X) 0.79 0.87 0.87 1.37 0.87 0.12 0.54 0.85 0.87 0.40
Avail Cap(c_a), veh/h 571 1542 590 224 1120 694 729 618 1215 425
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.82 0.82 0.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 40.3 30.5 30.5 48.5 37.3 0.0 35.6 38.7 41.4 40.0 35.7 0.0
Incr Delay (d2), s/veh 6.9 7.1 16.2 187.0 7.7 0.0 0.0 0.3 8.2 4.8 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.8 10.6 13.7 8.6 8.3 0.0 0.7 3.6 5.7 7.1 2.9 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 47.2 37.6 46.7 235.5 45.0 0.0 35.6 38.9 49.6 44.9 36.0 0.0
LnGrp LOS D D D F D D D D D D
Approach Vol, veh/h 2312 1280 A 812 970 A
Approach Delay, s/veh 41.5 90.7 44.3 43.6
Approach LOS D F D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s12.0 43.4 26.1 24.4 31.0 23.5
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s8.0 29.0 28.0 10.0 27.0 24.0
Max Q Clear Time (g_c+I1), s10.0 33.9 20.6 17.4 24.4 18.1
Green Ext Time (p_c), s 0.0 0.0 1.6 0.0 1.1 1.4

Intersection Summary
HCM 6th Ctrl Delay 54.0
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 56 151 399 214 218 87 187 822 85 196 1057 27
Future Volume (veh/h) 56 151 399 214 218 87 187 822 85 196 1057 27
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 59 159 360 225 229 92 197 865 36 206 1113 28
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 325 373 484 251 385 150 239 1268 511 252 1413 36
Arrive On Green 0.11 0.20 0.17 0.06 0.15 0.13 0.13 0.36 0.32 0.14 0.40 0.36
Sat Flow, veh/h 1781 1870 1585 1781 2498 974 1781 3554 1585 1781 3542 89
Grp Volume(v), veh/h 59 159 360 225 161 160 197 865 36 206 558 583
Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 1777 1695 1781 1777 1585 1781 1777 1854
Q Serve(g_s), s 0.0 5.8 10.4 3.7 6.6 7.0 8.4 16.2 0.9 8.8 21.6 21.6
Cycle Q Clear(g_c), s 0.0 5.8 10.4 3.7 6.6 7.0 8.4 16.2 0.9 8.8 21.6 21.6
Prop In Lane 1.00 1.00 1.00 0.57 1.00 1.00 1.00 0.05
Lane Grp Cap(c), veh/h 325 373 484 251 274 261 239 1268 511 252 709 740
V/C Ratio(X) 0.18 0.43 0.74 0.90 0.59 0.61 0.83 0.68 0.07 0.82 0.79 0.79
Avail Cap(c_a), veh/h 325 644 714 251 612 584 341 1405 572 416 838 875
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 30.2 27.5 10.9 34.6 30.8 31.6 33.1 21.4 9.1 32.7 20.7 20.7
Incr Delay (d2), s/veh 0.3 0.3 1.0 31.1 0.7 0.9 10.7 1.2 0.1 6.3 4.3 4.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 2.6 3.0 6.1 2.7 2.7 4.1 6.2 0.4 4.0 8.6 9.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.4 27.8 11.9 65.7 31.6 32.5 43.7 22.7 9.2 39.0 24.9 24.8
LnGrp LOS C C B E C C D C A D C C
Approach Vol, veh/h 578 546 1098 1347
Approach Delay, s/veh 18.1 45.9 26.0 27.1
Approach LOS B D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 9.0 19.6 14.5 35.3 12.5 16.1 17.8 32.0
Change Period (Y+Rc), s * 4 6.2 4.0 * 6.7 * 4 6.2 * 6.7 * 6.7
Max Green Setting (Gmax), s * 5 24.8 15.0 * 34 * 5 24.8 * 18 * 28
Max Q Clear Time (g_c+I1), s 5.7 12.4 10.4 23.6 2.0 9.0 10.8 18.2
Green Ext Time (p_c), s 0.0 1.1 0.2 5.0 0.0 0.9 0.3 4.0

Intersection Summary
HCM 6th Ctrl Delay 28.2
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 258 138 124 340 243 200 356 960 231 123 662 283
Future Volume (veh/h) 258 138 124 340 243 200 356 960 231 123 662 283
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 272 145 43 358 256 59 375 1011 139 129 697 298
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 320 245 208 457 343 291 410 1239 552 197 898 378
Arrive On Green 0.14 0.13 0.13 0.21 0.18 0.18 0.23 0.35 0.35 0.11 0.25 0.23
Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 3554 1585 1781 3522 1485
Grp Volume(v), veh/h 272 145 43 358 256 59 375 1011 139 129 673 322
Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 1870 1585 1781 1777 1585 1781 1702 1603
Q Serve(g_s), s 9.8 6.8 2.3 18.5 12.1 3.0 19.2 24.3 2.7 6.5 17.2 17.7
Cycle Q Clear(g_c), s 9.8 6.8 2.3 18.5 12.1 3.0 19.2 24.3 2.7 6.5 17.2 17.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.93
Lane Grp Cap(c), veh/h 320 245 208 457 343 291 410 1239 552 197 867 409
V/C Ratio(X) 0.85 0.59 0.21 0.78 0.75 0.20 0.92 0.82 0.25 0.65 0.78 0.79
Avail Cap(c_a), veh/h 438 605 512 457 625 529 513 1657 739 197 970 457
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 37.8 38.3 36.4 36.2 36.2 32.5 35.2 27.8 4.7 40.0 32.4 33.7
Incr Delay (d2), s/veh 8.6 0.8 0.2 7.9 1.2 0.1 16.7 1.8 0.1 6.1 3.1 7.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.5 3.1 0.9 8.6 5.4 1.1 9.6 9.6 1.9 3.0 6.9 7.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 46.4 39.2 36.5 44.1 37.4 32.6 51.9 29.6 4.8 46.1 35.5 40.6
LnGrp LOS D D D D D C D C A D D D
Approach Vol, veh/h 460 673 1525 1124
Approach Delay, s/veh 43.2 40.6 32.8 38.2
Approach LOS D D C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.8 36.7 24.0 16.3 25.6 27.9 19.1 21.2
Change Period (Y+Rc), s * 6.4 * 6.4 4.0 6.3 4.0 * 6.4 6.3 * 6.3
Max Green Setting (Gmax), s * 10 * 41 20.0 28.0 27.0 * 24 19.0 * 29
Max Q Clear Time (g_c+I1), s 8.5 26.3 20.5 8.8 21.2 19.7 11.8 14.1
Green Ext Time (p_c), s 0.0 4.0 0.0 0.4 0.3 1.8 0.2 0.8

Intersection Summary
HCM 6th Ctrl Delay 37.1
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 300 215 95 409 282 117 107 722 203 60 1498 316
Future Volume (veh/h) 300 215 95 409 282 117 107 722 203 60 1498 316
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 316 226 32 431 297 30 113 760 82 63 1577 128
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 365 268 227 443 374 317 132 1676 748 89 1590 709
Arrive On Green 0.14 0.14 0.14 0.20 0.20 0.20 0.07 0.47 0.47 0.05 0.45 0.45
Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 316 226 32 431 297 30 113 760 82 63 1577 128
Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 1870 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 16.4 13.7 1.7 23.0 17.6 1.8 7.3 16.7 3.4 4.0 51.2 3.4
Cycle Q Clear(g_c), s 16.4 13.7 1.7 23.0 17.6 1.8 7.3 16.7 3.4 4.0 51.2 3.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 365 268 227 443 374 317 132 1676 748 89 1590 709
V/C Ratio(X) 0.87 0.84 0.14 0.97 0.79 0.09 0.86 0.45 0.11 0.71 0.99 0.18
Avail Cap(c_a), veh/h 365 328 278 443 434 368 132 1676 748 150 1590 709
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 37.9 48.5 29.5 33.4 44.2 37.9 53.2 20.6 17.1 54.4 31.9 7.1
Incr Delay (d2), s/veh 19.2 15.3 0.3 35.7 8.6 0.1 39.5 0.2 0.1 10.0 20.6 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.4 7.3 0.8 14.1 8.7 0.7 4.6 6.6 1.2 2.0 24.8 1.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 57.1 63.9 29.8 69.1 52.8 38.1 92.7 20.8 17.2 64.4 52.5 7.2
LnGrp LOS E E C E D D F C B E D A
Approach Vol, veh/h 574 758 955 1768
Approach Delay, s/veh 58.2 61.5 29.0 49.6
Approach LOS E E C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 27.0 20.6 12.6 56.0 20.4 27.2 9.8 58.8
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 22.5 19.9 8.1 51.5 15.9 26.5 9.3 50.3
Max Q Clear Time (g_c+I1), s 25.0 15.7 9.3 53.2 18.4 19.6 6.0 18.7
Green Ext Time (p_c), s 0.0 0.4 0.0 0.0 0.0 0.9 0.0 5.6

Intersection Summary
HCM 6th Ctrl Delay 48.2
HCM 6th LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 151 596 120 510 1619 267 130 344 80 255 391 262
Future Volume (veh/h) 151 596 120 510 1619 267 130 344 80 255 391 262
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 159 627 126 537 1704 186 137 362 36 268 412 276
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 163 983 195 742 1887 586 192 425 668 282 716 475
Arrive On Green 0.09 0.23 0.21 0.21 0.37 0.37 0.06 0.23 0.21 0.16 0.35 0.33
Sat Flow, veh/h 1781 4276 846 3456 5106 1585 3456 1870 1585 1781 2046 1357
Grp Volume(v), veh/h 159 497 256 537 1704 186 137 362 36 268 357 331
Grp Sat Flow(s),veh/h/ln 1781 1702 1718 1728 1702 1585 1728 1870 1585 1781 1777 1626
Q Serve(g_s), s 10.7 15.8 16.2 17.3 37.9 5.6 4.7 22.3 0.0 17.9 19.6 20.2
Cycle Q Clear(g_c), s 10.7 15.8 16.2 17.3 37.9 5.6 4.7 22.3 0.0 17.9 19.6 20.2
Prop In Lane 1.00 0.49 1.00 1.00 1.00 1.00 1.00 0.83
Lane Grp Cap(c), veh/h 163 783 395 742 1887 586 192 425 668 282 622 569
V/C Ratio(X) 0.97 0.64 0.65 0.72 0.90 0.32 0.71 0.85 0.05 0.95 0.57 0.58
Avail Cap(c_a), veh/h 163 783 395 749 1887 586 259 489 723 282 622 569
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.4 41.7 42.3 43.8 35.8 8.4 55.7 44.5 20.5 50.0 31.7 32.7
Incr Delay (d2), s/veh 62.3 3.9 8.0 3.3 7.6 1.4 4.7 11.0 0.0 40.0 0.8 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.4 6.8 7.5 7.5 16.0 3.7 2.1 11.2 0.6 10.9 8.2 7.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 116.7 45.6 50.2 47.1 43.3 9.8 60.4 55.4 20.5 90.1 32.6 33.8
LnGrp LOS F D D D D A E E C F C C
Approach Vol, veh/h 912 2427 535 956
Approach Delay, s/veh 59.3 41.6 54.3 49.1
Approach LOS E D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 31.8 31.6 10.7 46.0 15.0 48.4 25.4 31.2
Change Period (Y+Rc), s * 6 * 6 4.0 6.4 4.0 * 6 6.4 * 6.4
Max Green Setting (Gmax), s * 26 * 26 9.0 39.0 11.0 * 41 19.0 * 29
Max Q Clear Time (g_c+I1), s 19.3 18.2 6.7 22.2 12.7 39.9 19.9 24.3
Green Ext Time (p_c), s 0.9 1.8 0.1 2.3 0.0 0.6 0.0 0.6

Intersection Summary
HCM 6th Ctrl Delay 47.8
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 111 535 420 80 2114 502 350 469 230 240 304 640
Future Volume (veh/h) 111 535 420 80 2114 502 350 469 230 240 304 640
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 117 563 150 84 2225 348 368 494 242 253 320 556
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 327 2550 952 327 2166 728 462 611 779 243 389 1154
Arrive On Green 0.37 0.67 0.68 0.06 0.11 0.11 0.26 0.33 0.31 0.14 0.21 0.21
Sat Flow, veh/h 1781 7575 1585 1781 6434 1585 1781 1870 1585 1781 1870 2790
Grp Volume(v), veh/h 117 563 150 84 2225 348 368 494 242 253 320 556
Grp Sat Flow(s),veh/h/ln 1781 1515 1585 1781 1609 1585 1781 1870 1585 1781 1870 1395
Q Serve(g_s), s 5.7 3.4 0.0 5.4 40.4 13.5 23.1 29.0 3.7 16.4 19.6 0.0
Cycle Q Clear(g_c), s 5.7 3.4 0.0 5.4 40.4 13.5 23.1 29.0 3.7 16.4 19.6 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 327 2550 952 327 2166 728 462 611 779 243 389 1154
V/C Ratio(X) 0.36 0.22 0.16 0.26 1.03 0.48 0.80 0.81 0.31 1.04 0.82 0.48
Avail Cap(c_a), veh/h 327 2550 952 327 2166 728 462 611 779 243 401 1172
HCM Platoon Ratio 2.00 2.00 2.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.97 0.97 0.97 0.57 0.57 0.57 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 32.9 13.6 4.8 48.6 53.3 18.5 41.5 37.0 11.7 51.8 45.4 25.8
Incr Delay (d2), s/veh 0.6 0.2 0.3 0.2 22.1 1.3 9.4 11.0 1.0 68.3 12.7 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.3 1.1 0.8 2.4 20.7 5.7 11.0 14.6 2.7 11.7 10.2 5.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 33.5 13.8 5.2 48.8 75.5 19.8 50.8 48.0 12.8 120.1 58.1 26.1
LnGrp LOS C B A D F B D D B F E C
Approach Vol, veh/h 830 2657 1104 1129
Approach Delay, s/veh 15.0 67.3 41.2 56.2
Approach LOS B E D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 26.1 44.4 20.4 43.7 26.1 44.4 35.1 29.0
Change Period (Y+Rc), s 4.0 6.2 4.5 * 6.7 4.0 6.2 * 6.7 * 6.7
Max Green Setting (Gmax), s 8.0 38.2 15.9 * 37 8.0 38.2 * 27 * 23
Max Q Clear Time (g_c+I1), s 7.7 42.4 18.4 31.0 7.4 5.4 25.1 21.6
Green Ext Time (p_c), s 0.0 0.0 0.0 1.9 0.0 4.3 0.3 0.6

Intersection Summary
HCM 6th Ctrl Delay 52.5
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 360 646 0 0 2347 80 347 0 440 0 0 0
Future Volume (veh/h) 360 646 0 0 2347 80 347 0 440 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 0 0 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 379 680 0 0 2471 0 365 0 258
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 430 3570 0 0 3483 417 0 743
Arrive On Green 0.25 1.00 0.00 0.00 0.54 0.00 0.23 0.00 0.23
Sat Flow, veh/h 3456 5274 0 0 6696 1585 1781 0 3170
Grp Volume(v), veh/h 379 680 0 0 2471 0 365 0 258
Grp Sat Flow(s),veh/h/ln 1728 1702 0 0 1609 1585 1781 0 1585
Q Serve(g_s), s 12.7 0.0 0.0 0.0 34.3 0.0 23.7 0.0 8.1
Cycle Q Clear(g_c), s 12.7 0.0 0.0 0.0 34.3 0.0 23.7 0.0 8.1
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 430 3570 0 0 3483 417 0 743
V/C Ratio(X) 0.88 0.19 0.00 0.00 0.71 0.87 0.00 0.35
Avail Cap(c_a), veh/h 518 3570 0 0 3483 475 0 845
HCM Platoon Ratio 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.89 0.89 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 44.2 0.0 0.0 0.0 20.5 0.0 44.3 0.0 38.3
Incr Delay (d2), s/veh 11.5 0.1 0.0 0.0 1.2 0.0 13.9 0.0 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.3 0.0 0.0 0.0 12.1 0.0 12.0 0.0 3.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 55.7 0.1 0.0 0.0 21.7 0.0 58.1 0.0 38.4
LnGrp LOS E A A A C E A D
Approach Vol, veh/h 1059 2471 A 623
Approach Delay, s/veh 20.0 21.7 50.0
Approach LOS C C D

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 87.9 18.9 69.0 32.1
Change Period (Y+Rc), s 6.2 4.0 6.2 5.8
Max Green Setting (Gmax), s 77.8 18.0 55.8 30.2
Max Q Clear Time (g_c+I1), s 2.0 14.7 36.3 25.7
Green Ext Time (p_c), s 3.0 0.3 13.0 0.6

Intersection Summary
HCM 6th Ctrl Delay 25.5
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 267 70 80 130 110 237 30 498 30 186 1142 366
Future Volume (veh/h) 267 70 80 130 110 237 30 498 30 186 1142 366
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 281 74 84 137 116 35 32 524 32 196 1202 385
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 587 113 128 232 541 241 527 1570 95 784 1391 445
Arrive On Green 0.06 0.14 0.12 0.07 0.15 0.15 0.25 0.32 0.29 0.30 0.36 0.33
Sat Flow, veh/h 3456 799 908 1781 3554 1585 1781 4922 298 1781 3829 1225
Grp Volume(v), veh/h 281 0 158 137 116 35 32 361 195 196 1069 518
Grp Sat Flow(s),veh/h/ln 1728 0 1707 1781 1777 1585 1781 1702 1817 1781 1702 1650
Q Serve(g_s), s 5.0 0.0 7.9 6.0 2.6 0.8 0.0 7.3 7.4 0.0 26.2 26.4
Cycle Q Clear(g_c), s 5.0 0.0 7.9 6.0 2.6 0.8 0.0 7.3 7.4 0.0 26.2 26.4
Prop In Lane 1.00 0.53 1.00 1.00 1.00 0.16 1.00 0.74
Lane Grp Cap(c), veh/h 587 0 241 232 541 241 527 1086 579 784 1237 599
V/C Ratio(X) 0.48 0.00 0.66 0.59 0.21 0.15 0.06 0.33 0.34 0.25 0.86 0.86
Avail Cap(c_a), veh/h 587 0 575 232 1236 551 527 1086 579 784 1237 599
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.69 0.69 0.69
Uniform Delay (d), s/veh 34.1 0.0 37.2 33.2 33.4 7.8 25.2 23.4 23.6 14.4 26.6 27.5
Incr Delay (d2), s/veh 0.6 0.0 1.1 3.9 0.1 0.1 0.0 0.8 1.6 0.1 5.8 11.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.8 0.0 3.3 2.8 1.1 0.6 0.5 2.8 3.2 2.2 10.4 11.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.7 0.0 38.3 37.0 33.5 7.9 25.3 24.2 25.1 14.5 32.4 38.7
LnGrp LOS C A D D C A C C C B C D
Approach Vol, veh/h 439 288 588 1783
Approach Delay, s/veh 36.0 32.1 24.6 32.3
Approach LOS D C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 30.6 32.7 10.0 16.7 26.6 36.7 9.0 17.7
Change Period (Y+Rc), s * 4 6.6 4.0 6.3 * 4 6.6 4.0 6.3
Max Green Setting (Gmax), s * 9 26.1 6.0 28.0 * 5 30.1 5.0 29.0
Max Q Clear Time (g_c+I1), s 2.0 9.4 8.0 9.9 2.0 28.4 7.0 4.6
Green Ext Time (p_c), s 0.3 1.8 0.0 0.5 0.0 1.1 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 31.3
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
41: Day Creek Blvd & E Foothill Blvd Cumulative Year Plus Project AM with MIT

Etiwanda Heights TIA 12:00 am 06/01/2017 Cumulative Year Plus Project AM with MIT Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 80 909 10 360 2311 268 10 20 60 676 180 210
Future Volume (veh/h) 80 909 10 360 2311 268 10 20 60 676 180 210
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683
Adj Flow Rate, veh/h 84 957 11 379 2433 0 11 21 5 712 189 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 126 2942 34 433 2727 189 298 84 835 292
Arrive On Green 0.04 0.49 0.49 0.14 0.59 0.00 0.06 0.06 0.06 0.17 0.17 0.00
Sat Flow, veh/h 3110 5946 68 3110 4595 1427 3206 5050 1427 4809 1683 1427
Grp Volume(v), veh/h 84 699 269 379 2433 0 11 21 5 712 189 0
Grp Sat Flow(s),veh/h/ln 1555 1448 1671 1555 1532 1427 1603 1683 1427 1603 1683 1427
Q Serve(g_s), s 3.2 11.6 11.6 14.3 54.9 0.0 0.4 0.5 0.4 17.2 12.5 0.0
Cycle Q Clear(g_c), s 3.2 11.6 11.6 14.3 54.9 0.0 0.4 0.5 0.4 17.2 12.5 0.0
Prop In Lane 1.00 0.04 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 126 2149 827 433 2727 189 298 84 835 292
V/C Ratio(X) 0.66 0.33 0.33 0.87 0.89 0.06 0.07 0.06 0.85 0.65
Avail Cap(c_a), veh/h 130 2149 827 570 2727 641 1010 285 1122 393
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.55 0.55 0.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 56.8 18.3 18.3 50.6 21.1 0.0 53.3 53.3 53.3 48.1 46.2 0.0
Incr Delay (d2), s/veh 9.4 0.4 1.0 5.6 2.8 0.0 0.0 0.0 0.1 3.9 0.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.4 3.7 4.4 5.7 17.5 0.0 0.2 0.2 0.1 7.0 5.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 66.1 18.7 19.3 56.2 23.9 0.0 53.4 53.4 53.4 52.0 47.1 0.0
LnGrp LOS E B B E C D D D D D
Approach Vol, veh/h 1052 2812 A 37 901 A
Approach Delay, s/veh 22.6 28.3 53.4 50.9
Approach LOS C C D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 20.7 63.4 24.8 8.9 75.2 11.1
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 22.0 30.0 28.0 5.0 47.0 24.0
Max Q Clear Time (g_c+I1), s 16.3 13.6 19.2 5.2 56.9 2.5
Green Ext Time (p_c), s 0.4 3.4 1.6 0.0 0.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 31.5
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
7: Day Creek Blvd & Wilson Ave Cumulative Year Plus Project PM Peak w/ MIT

Etiwanda Heights TIA 12:00 pm 06/01/2017 Cumulative Year Plus Project PM Peak w/ MIT Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 22 309 291 94 174 38 497 588 108 32 366 24
Future Volume (veh/h) 22 309 291 94 174 38 497 588 108 32 366 24
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 23 325 247 99 183 40 523 619 114 34 385 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 351 428 830 232 770 165 576 1677 789 60 618 40
Arrive On Green 0.03 0.23 0.20 0.06 0.26 0.24 0.32 0.47 0.44 0.03 0.18 0.15
Sat Flow, veh/h 1781 1870 1585 1781 2912 623 1781 3554 1585 1781 3389 219
Grp Volume(v), veh/h 23 325 247 99 110 113 523 619 114 34 201 209
Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 1777 1758 1781 1777 1585 1781 1777 1831
Q Serve(g_s), s 0.8 12.6 6.9 3.3 3.8 4.0 21.9 8.7 3.0 1.5 8.1 8.2
Cycle Q Clear(g_c), s 0.8 12.6 6.9 3.3 3.8 4.0 21.9 8.7 3.0 1.5 8.1 8.2
Prop In Lane 1.00 1.00 1.00 0.35 1.00 1.00 1.00 0.12
Lane Grp Cap(c), veh/h 351 428 830 232 470 465 576 1677 789 60 324 334
V/C Ratio(X) 0.07 0.76 0.30 0.43 0.23 0.24 0.91 0.37 0.14 0.57 0.62 0.63
Avail Cap(c_a), veh/h 421 583 961 239 554 548 777 2219 1031 137 472 486
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.7 28.1 10.5 23.3 22.5 22.9 25.3 13.2 10.6 37.1 29.4 29.6
Incr Delay (d2), s/veh 0.1 2.4 0.1 1.2 0.1 0.1 11.8 0.1 0.1 8.3 1.9 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 5.5 2.0 1.4 1.5 1.5 10.1 3.0 0.9 0.7 3.4 3.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.8 30.5 10.5 24.5 22.6 23.0 37.1 13.3 10.7 45.5 31.3 31.5
LnGrp LOS C C B C C C D B B D C C
Approach Vol, veh/h 595 322 1256 444
Approach Delay, s/veh 21.9 23.3 23.0 32.5
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.7 21.8 29.2 18.2 6.0 24.6 6.6 40.8
Change Period (Y+Rc), s 4.0 * 6.2 4.0 * 6.7 4.0 * 6.2 4.0 * 6.7
Max Green Setting (Gmax), s 5.0 * 22 34.0 * 18 5.0 * 22 6.0 * 46
Max Q Clear Time (g_c+I1), s 5.3 14.6 23.9 10.2 2.8 6.0 3.5 10.7
Green Ext Time (p_c), s 0.0 1.0 1.3 1.3 0.0 0.6 0.0 4.6

Intersection Summary
HCM 6th Ctrl Delay 24.4
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
12: Beech Ave & I-15 SB Ramps Cumulative Year Plus Project PM Peak w/ MIT

Etiwanda Heights TIA 12:00 pm 06/01/2017 Cumulative Year Plus Project PM Peak w/ MIT Synchro 10 Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 171 713 570 430 240 188
Future Volume (veh/h) 171 713 570 430 240 188
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 180 751 600 229 253 44
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 225 2597 1990 888 321 503
Arrive On Green 0.13 0.73 0.18 0.18 0.18 0.18
Sat Flow, veh/h 1781 3647 3647 1585 1781 2790
Grp Volume(v), veh/h 180 751 600 229 253 44
Grp Sat Flow(s),veh/h/ln 1781 1777 1777 1585 1781 1395
Q Serve(g_s), s 8.8 6.5 13.1 11.1 12.2 1.2
Cycle Q Clear(g_c), s 8.8 6.5 13.1 11.1 12.2 1.2
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 225 2597 1990 888 321 503
V/C Ratio(X) 0.80 0.29 0.30 0.26 0.79 0.09
Avail Cap(c_a), veh/h 416 2597 1990 888 554 868
HCM Platoon Ratio 1.00 1.00 0.33 0.33 1.00 1.00
Upstream Filter(I) 0.73 0.73 0.45 0.45 1.00 1.00
Uniform Delay (d), s/veh 38.2 4.1 21.5 20.7 35.2 30.7
Incr Delay (d2), s/veh 1.8 0.2 0.2 0.3 4.3 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.8 1.6 6.1 4.4 5.6 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 40.0 4.3 21.7 21.0 39.5 30.8
LnGrp LOS D A C C D C
Approach Vol, veh/h 931 829 297
Approach Delay, s/veh 11.2 21.5 38.2
Approach LOS B C D

Timer - Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 69.8 20.2 15.4 54.4
Change Period (Y+Rc), s 5.5 5.3 4.5 5.5
Max Green Setting (Gmax), s 52.5 26.7 20.5 27.5
Max Q Clear Time (g_c+I1), s 8.5 14.2 10.8 15.1
Green Ext Time (p_c), s 3.3 0.7 0.2 2.3

Intersection Summary
HCM 6th Ctrl Delay 19.3
HCM 6th LOS B



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
17: Milliken Ave & Banyan St Cumulative Year Plus Project PM Peak w/ MIT

Etiwanda Heights TIA 12:00 pm 06/01/2017 Cumulative Year Plus Project PM Peak w/ MIT Synchro 10 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 125 276 161 158 159 177 217 723 300 168 606 80
Future Volume (veh/h) 125 276 161 158 159 177 217 723 300 168 606 80
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 132 291 47 166 167 58 228 761 97 177 638 84
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 225 406 344 234 461 391 276 1017 453 249 1239 161
Arrive On Green 0.07 0.22 0.22 0.07 0.25 0.25 0.16 0.29 0.29 0.14 0.27 0.24
Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 3554 1585 1781 4572 595
Grp Volume(v), veh/h 132 291 47 166 167 58 228 761 97 177 473 249
Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 1870 1585 1781 1777 1585 1781 1702 1763
Q Serve(g_s), s 4.8 10.3 0.9 1.8 5.3 2.0 8.9 13.9 2.0 6.8 8.4 8.6
Cycle Q Clear(g_c), s 4.8 10.3 0.9 1.8 5.3 2.0 8.9 13.9 2.0 6.8 8.4 8.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.34
Lane Grp Cap(c), veh/h 225 406 344 234 461 391 276 1017 453 249 922 478
V/C Ratio(X) 0.59 0.72 0.14 0.71 0.36 0.15 0.83 0.75 0.21 0.71 0.51 0.52
Avail Cap(c_a), veh/h 225 793 672 238 793 672 539 1308 584 499 1177 610
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 27.7 25.9 6.4 31.3 22.3 21.1 29.2 23.2 7.2 29.3 22.0 22.5
Incr Delay (d2), s/veh 2.6 0.9 0.1 7.9 0.2 0.1 2.4 1.2 0.1 1.4 0.2 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.0 4.2 0.6 3.0 2.1 0.7 3.6 5.2 1.1 2.7 3.0 3.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.3 26.8 6.5 39.1 22.5 21.1 31.6 24.4 7.3 30.7 22.2 22.8
LnGrp LOS C C A D C C C C A C C C
Approach Vol, veh/h 470 391 1086 899
Approach Delay, s/veh 25.8 29.3 24.4 24.1
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.4 24.4 11.1 19.5 17.5 23.4 9.0 21.6
Change Period (Y+Rc), s * 6.4 * 6.4 6.3 * 6.3 * 6.4 * 6.4 4.0 6.3
Max Green Setting (Gmax), s * 20 * 24 5.0 * 28 * 22 * 22 5.0 28.0
Max Q Clear Time (g_c+I1), s 8.8 15.9 3.8 12.3 10.9 10.6 6.8 7.3
Green Ext Time (p_c), s 0.2 2.1 0.0 0.9 0.2 2.1 0.0 0.5

Intersection Summary
HCM 6th Ctrl Delay 25.2
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
19: Day Creek Blvd & Banyan St Cumulative Year Plus Project PM Peak w/ MIT
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 220 452 112 145 202 48 88 1021 180 20 721 102
Future Volume (veh/h) 220 452 112 145 202 48 88 1021 180 20 721 102
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 232 476 35 153 213 13 93 1075 69 21 759 34
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 516 560 475 311 495 420 132 1299 579 54 1144 510
Arrive On Green 0.13 0.30 0.30 0.09 0.26 0.26 0.07 0.37 0.37 0.03 0.32 0.32
Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 232 476 35 153 213 13 93 1075 69 21 759 34
Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 1870 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 6.7 17.9 1.2 4.5 7.1 0.4 3.8 20.6 1.4 0.9 13.8 1.1
Cycle Q Clear(g_c), s 6.7 17.9 1.2 4.5 7.1 0.4 3.8 20.6 1.4 0.9 13.8 1.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 516 560 475 311 495 420 132 1299 579 54 1144 510
V/C Ratio(X) 0.45 0.85 0.07 0.49 0.43 0.03 0.71 0.83 0.12 0.39 0.66 0.07
Avail Cap(c_a), veh/h 584 764 647 317 634 537 246 1475 658 131 1247 556
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 16.1 24.6 18.7 18.9 22.8 12.9 33.8 21.6 7.0 35.5 21.8 17.5
Incr Delay (d2), s/veh 0.6 6.7 0.1 1.2 0.6 0.0 6.8 3.7 0.1 4.5 1.2 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 8.1 0.4 1.7 2.9 0.2 1.8 8.1 0.7 0.4 5.3 0.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 16.7 31.3 18.8 20.1 23.4 12.9 40.6 25.2 7.1 40.0 23.0 17.6
LnGrp LOS B C B C C B D C A D C B
Approach Vol, veh/h 743 379 1237 814
Approach Delay, s/veh 26.1 21.7 25.4 23.2
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.8 26.4 9.5 28.0 13.3 23.8 6.3 31.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.5 30.0 9.8 25.7 11.7 24.8 5.0 30.5
Max Q Clear Time (g_c+I1), s 6.5 19.9 5.8 15.8 8.7 9.1 2.9 22.6
Green Ext Time (p_c), s 0.0 2.0 0.1 3.4 0.2 0.9 0.0 4.2

Intersection Summary
HCM 6th Ctrl Delay 24.6
HCM 6th LOS C



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
33: East Ave & Base Line Rd Cumulative Year Plus Project PM Peak w/ MIT
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 162 1342 430 100 1226 138 150 147 630 180 136 175
Future Volume (veh/h) 162 1342 430 100 1226 138 150 147 630 180 136 175
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 171 1413 227 105 1291 60 158 155 663 189 143 184
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 197 2452 653 512 3334 1041 165 133 535 216 187 587
Arrive On Green 0.12 0.34 0.34 0.30 0.55 0.55 0.10 0.08 0.05 0.13 0.11 0.11
Sat Flow, veh/h 1688 7176 1502 1688 6095 1502 1688 1772 1502 1688 1772 2643
Grp Volume(v), veh/h 171 1413 227 105 1291 60 158 155 663 189 143 184
Grp Sat Flow(s),veh/h/ln 1688 1435 1502 1688 1524 1502 1688 1772 1502 1688 1772 1321
Q Serve(g_s), s 12.0 19.4 3.1 5.5 14.6 1.5 11.2 9.0 6.3 13.2 9.4 7.0
Cycle Q Clear(g_c), s 12.0 19.4 3.1 5.5 14.6 1.5 11.2 9.0 6.3 13.2 9.4 7.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 197 2452 653 512 3334 1041 165 133 535 216 187 587
V/C Ratio(X) 0.87 0.58 0.35 0.21 0.39 0.06 0.96 1.17 1.24 0.87 0.76 0.31
Avail Cap(c_a), veh/h 225 2452 653 512 3334 1041 165 133 535 464 487 1035
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.88 0.43 0.43 0.43 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.1 32.4 9.5 31.0 15.6 5.9 53.9 55.5 20.2 51.4 52.2 39.0
Incr Delay (d2), s/veh 23.8 0.9 1.3 0.1 0.1 0.0 58.2 129.7 123.3 4.3 2.4 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.2 6.6 2.3 2.2 4.8 0.4 7.3 8.7 27.6 5.7 4.2 2.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 75.9 33.3 10.8 31.1 15.8 5.9 112.2 185.2 143.5 55.7 54.6 39.1
LnGrp LOS E C B C B A F F F E D D
Approach Vol, veh/h 1811 1456 976 516
Approach Delay, s/veh 34.5 16.5 145.0 49.5
Approach LOS C B F D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 18.0 69.6 19.4 13.0 42.6 45.0 13.0 19.4
Change Period (Y+Rc), s 4.0 6.2 4.0 * 6.7 6.2 * 6.2 4.0 * 6.7
Max Green Setting (Gmax), s 16.0 43.8 33.0 * 6.3 21.0 * 39 9.0 * 33
Max Q Clear Time (g_c+I1), s 14.0 16.6 15.2 11.0 7.5 21.4 13.2 11.4
Green Ext Time (p_c), s 0.1 10.1 0.2 0.0 0.2 9.6 0.0 0.8

Intersection Summary
HCM 6th Ctrl Delay 53.3
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
34: I-15 NB Off-Ramp/I-15 NB On-Ramp & Base Line Rd Cumulative Year Plus Project PM Peak w/ MIT

Etiwanda Heights TIA 12:00 pm 06/01/2017 Cumulative Year Plus Project PM Peak w/ MIT Synchro 10 Report
Fehr & Peers Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 1180 972 0 0 1159 180 298 10 1050 0 0 0
Future Volume (veh/h) 1180 972 0 0 1159 180 298 10 1050 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1772 1772 0 0 1772 1772 1772 1772 1772
Adj Flow Rate, veh/h 1242 1023 0 0 1220 0 314 0 1027
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 0 0 2 2 2 2 2
Cap, veh/h 1491 3488 0 0 1350 542 0 965
Arrive On Green 0.46 0.72 0.00 0.00 0.22 0.00 0.32 0.00 0.32
Sat Flow, veh/h 3274 4997 0 0 6343 1502 1688 0 3003
Grp Volume(v), veh/h 1242 1023 0 0 1220 0 314 0 1027
Grp Sat Flow(s),veh/h/ln 1637 1612 0 0 1524 1502 1688 0 1502
Q Serve(g_s), s 46.6 10.5 0.0 0.0 27.3 0.0 21.7 0.0 45.0
Cycle Q Clear(g_c), s 46.6 10.5 0.0 0.0 27.3 0.0 21.7 0.0 45.0
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1491 3488 0 0 1350 542 0 965
V/C Ratio(X) 0.83 0.29 0.00 0.00 0.90 0.58 0.00 1.06
Avail Cap(c_a), veh/h 1491 3488 0 0 1350 542 0 965
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.54 0.54 0.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 33.5 6.9 0.0 0.0 53.1 0.0 39.6 0.0 47.5
Incr Delay (d2), s/veh 2.2 0.1 0.0 0.0 10.2 0.0 1.0 0.0 47.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 18.1 3.2 0.0 0.0 11.1 0.0 9.2 0.0 23.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 35.6 7.0 0.0 0.0 63.2 0.0 40.6 0.0 95.0
LnGrp LOS D A A A E D A F
Approach Vol, veh/h 2265 1220 A 1341
Approach Delay, s/veh 22.7 63.2 82.3
Approach LOS C E F

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 105.0 70.0 35.0 49.0
Change Period (Y+Rc), s 6.2 6.2 * 6.2 5.8
Max Green Setting (Gmax), s 84.8 52.0 * 29 43.2
Max Q Clear Time (g_c+I1), s 12.5 48.6 29.3 47.0
Green Ext Time (p_c), s 4.9 1.2 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 49.5
HCM 6th LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
35: Milliken Ave & Terra Vista Pkwy Cumulative Year Plus Project PM Peak w/ MIT

Etiwanda Heights TIA 12:00 pm 06/01/2017 Cumulative Year Plus Project PM Peak w/ MIT Synchro 10 Report
Fehr & Peers Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 469 130 40 110 120 249 70 1384 60 322 670 252
Future Volume (veh/h) 469 130 40 110 120 249 70 1384 60 322 670 252
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 494 137 42 116 126 36 74 1457 63 339 705 265
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 516 191 59 190 526 235 515 1715 74 644 1721 638
Arrive On Green 0.05 0.14 0.12 0.05 0.15 0.15 0.19 0.34 0.32 0.32 0.47 0.45
Sat Flow, veh/h 3456 1373 421 1781 3554 1585 1781 5018 217 1781 3669 1360
Grp Volume(v), veh/h 494 0 179 116 126 36 74 988 532 339 653 317
Grp Sat Flow(s),veh/h/ln 1728 0 1795 1781 1777 1585 1781 1702 1831 1781 1702 1625
Q Serve(g_s), s 5.0 0.0 10.5 6.0 3.4 1.1 0.0 29.6 29.6 11.8 13.9 14.5
Cycle Q Clear(g_c), s 5.0 0.0 10.5 6.0 3.4 1.1 0.0 29.6 29.6 11.8 13.9 14.5
Prop In Lane 1.00 0.23 1.00 1.00 1.00 0.12 1.00 0.84
Lane Grp Cap(c), veh/h 516 0 249 190 526 235 515 1164 626 644 1597 763
V/C Ratio(X) 0.96 0.00 0.72 0.61 0.24 0.15 0.14 0.85 0.85 0.53 0.41 0.42
Avail Cap(c_a), veh/h 516 0 496 190 1014 452 515 1164 626 644 1597 763
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.87 0.87 0.87
Uniform Delay (d), s/veh 47.6 0.0 45.6 41.3 41.4 9.8 24.4 33.6 33.7 28.1 19.2 20.1
Incr Delay (d2), s/veh 29.2 0.0 1.5 5.6 0.1 0.1 0.1 7.8 13.5 0.7 0.7 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.4 0.0 4.7 3.0 1.5 0.8 1.3 12.6 14.6 6.7 5.2 5.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 76.9 0.0 47.0 47.0 41.5 10.0 24.5 41.4 47.2 28.8 19.9 21.5
LnGrp LOS E A D D D A C D D C B C
Approach Vol, veh/h 673 278 1594 1309
Approach Delay, s/veh 68.9 39.7 42.6 22.6
Approach LOS E D D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 39.1 41.6 10.0 19.3 25.1 55.6 9.0 20.3
Change Period (Y+Rc), s * 4 6.6 4.0 6.3 * 4 6.6 4.0 6.3
Max Green Setting (Gmax), s * 20 35.0 6.0 28.1 * 6 49.0 5.0 29.1
Max Q Clear Time (g_c+I1), s 13.8 31.6 8.0 12.5 2.0 16.5 7.0 5.4
Green Ext Time (p_c), s 0.5 2.0 0.0 0.5 0.0 4.0 0.0 0.5

Intersection Summary
HCM 6th Ctrl Delay 40.2
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Etiwanda Heights TIA
41: Day Creek Blvd & E Foothill Blvd Cumulative Year Plus Project PM Peak w/ MIT

Etiwanda Heights TIA 12:00 pm 06/01/2017 Cumulative Year Plus Project PM Peak w/ MIT Synchro 10 Report
Fehr & Peers Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 560 1825 70 320 996 615 70 350 450 810 140 260
Future Volume (veh/h) 560 1825 70 320 996 615 70 350 450 810 140 260
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683 1683
Adj Flow Rate, veh/h 589 1921 74 337 1048 0 74 368 327 853 147 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 888 2489 96 335 1167 452 475 402 945 331
Arrive On Green 0.29 0.43 0.43 0.11 0.25 0.00 0.14 0.14 0.14 0.20 0.20 0.00
Sat Flow, veh/h 3110 5764 222 3110 4595 1427 3206 3367 2853 4809 1683 1427
Grp Volume(v), veh/h 589 1447 548 337 1048 0 74 368 327 853 147 0
Grp Sat Flow(s),veh/h/ln 1555 1448 1643 1555 1532 1427 1603 1683 1427 1603 1683 1427
Q Serve(g_s), s 21.7 36.9 36.9 14.0 28.7 0.0 2.6 13.7 14.5 22.5 10.0 0.0
Cycle Q Clear(g_c), s 21.7 36.9 36.9 14.0 28.7 0.0 2.6 13.7 14.5 22.5 10.0 0.0
Prop In Lane 1.00 0.14 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 888 1875 710 335 1167 452 475 402 945 331
V/C Ratio(X) 0.66 0.77 0.77 1.01 0.90 0.16 0.78 0.81 0.90 0.44
Avail Cap(c_a), veh/h 888 1875 710 335 1167 691 725 615 1036 363
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.87 0.87 0.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 40.9 31.5 31.5 58.0 46.9 0.0 49.1 53.8 54.2 51.0 46.0 0.0
Incr Delay (d2), s/veh 1.5 3.1 8.0 47.4 9.8 0.0 0.1 1.2 2.6 9.8 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.2 12.6 15.3 7.5 11.5 0.0 1.0 5.8 5.2 9.7 4.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 42.4 34.6 39.4 105.4 56.7 0.0 49.2 55.1 56.8 60.8 46.3 0.0
LnGrp LOS D C D F E D E E E D
Approach Vol, veh/h 2584 1385 A 769 1000 A
Approach Delay, s/veh 37.4 68.5 55.2 58.7
Approach LOS D E E E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 18.0 60.1 29.5 41.1 37.0 22.3
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 14.0 44.0 28.0 25.0 33.0 28.0
Max Q Clear Time (g_c+I1), s 16.0 38.9 24.5 23.7 30.7 16.5
Green Ext Time (p_c), s 0.0 3.5 1.0 0.2 1.1 1.9

Intersection Summary
HCM 6th Ctrl Delay 51.0
HCM 6th LOS D

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



 

 

APPENDIX H: FREEWAY LOS REPORTS



Existing Conditions AM & PM



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment 4th St to Rte 66

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 5,450 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 5.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 57.6 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,460 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.93 Flow Rate, vp 1,331 pcphpl

Total Trucks 11.0% Capacity, c 2,276 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,276 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.58

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 57.6 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 57.6 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 23.1 pcpmpl

Total Ramp Density Adjustment 12.4 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 2

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Deceleration Length, LD 1,500 1,475 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,460 1,278 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 5,323 1,426 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.260

Flow Rate in Lanes 1 and 2, v12 2,439 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,323 9,187 pcph 0.58

Exiting General Purpose Lanes 3,897 9,187 pcph 0.42

Off Ramp 1,426 4,200 pcph 0.34

Ramp Influence Area 2,439 4,400 pcph 0.55

Density in Ramp Influence Area, DR 12.0 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.426

Average Speed in Ramp Influence Area, SR 52.1 mph

Average Flow in Outer Lanes, vOA 1,442 pcphpl

Average Speed in Outer Lanes, SO 63.7 mph

Average Speed for Segment, S 57.8 mph

Density across All Lanes, D 23.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Loop On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 25 mph

Segment Length, L / Acceleration Length, LA 1,250 275 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,182 204 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 3,798 228 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Loop On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.189

Flow Rate in Lanes 1 and 2, v12 1,519 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,798 9,187 pcph 0.41

Exiting General Purpose Lanes 4,025 9,187 pcph 0.44

On Ramp 228 1,900 pcph 0.12

Ramp Influence Area 1,747 4,600 pcph 0.38

Density in Ramp Influence Area, DR 17.3 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.330

Average Speed in Ramp Influence Area, SR 53.9 mph

Average Flow in Outer Lanes, vOA 1,139 pcphpl

Average Speed in Outer Lanes, SO 57.4 mph

Average Speed for Segment, S 55.8 mph

Density across All Lanes, D 18.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Slip On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Acceleration Length, LA 1,500 300 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,386 179 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 4,041 200 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Slip On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.193

Flow Rate in Lanes 1 and 2, v12 1,617 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,041 9,187 pcph 0.44

Exiting General Purpose Lanes 4,241 9,187 pcph 0.46

On Ramp 200 2,100 pcph 0.10

Ramp Influence Area 1,816 4,600 pcph 0.39

Density in Ramp Influence Area, DR 17.7 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.318

Average Speed in Ramp Influence Area, SR 54.1 mph

Average Flow in Outer Lanes, vOA 1,212 pcphpl

Average Speed in Outer Lanes, SO 57.1 mph

Average Speed for Segment, S 55.8 mph

Density across All Lanes, D 19.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 to Baseline

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,550 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,565 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.93 Flow Rate, vp 1,064 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.46

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 17.2 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 30 mph

Segment Length, L / Deceleration Length, LD 1,500 105 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 3,565 505 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.952

Flow Rate, vp 4,255 558 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 2,170 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,255 9,276 pcph 0.46

Exiting General Purpose Lanes 3,697 9,276 pcph 0.40

Off Ramp 558 1,900 pcph 0.29

Ramp Influence Area 2,170 4,400 pcph 0.49

Density in Ramp Influence Area, DR 22.0 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.543

Average Speed in Ramp Influence Area, SR 51.1 mph

Average Flow in Outer Lanes, vOA 1,043 pcphpl

Average Speed in Outer Lanes, SO 67.7 mph

Average Speed for Segment, S 58.1 mph

Density across All Lanes, D 18.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline On to SR210 Off

Alternative Existing Conditions

Time period AM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 2 ln

Weaving Segment Length, LS 4,200 ft

Interchange Density, ID 4.0 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population 0

Weather Type Non-severe

Incident Type 0

Capacity Adjustment Factor, CAF

Demand Adjustment Factor, DAF

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 1,853 144 1,207 216 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 11.0% 3.0% 11.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971 0.901 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 2,165 156 1,410 234 pcph

Weaving Flow Rate, vW 1,566 Total Flow Rate, v 3,966

Non-Weaving Flow Rate, vNW 2,399 Volume Ratio, VR 0.395

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline On to SR210 Off

Alternative Existing Conditions

Time period AM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,625 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 11,409 pchpl

Demand Flow-Based Capacity, cIW 5,516 pch

Weaving Segment Capacity, cW 5,516 vph

Adjusted Weaving Area Capacity, cwa 5,516 vph

Volume-to-Capacity Ratio, v/c 0.65

Minimum Lane Change Rate, LCMIN 1,566 lc/h

Weaving Lane Change Rate, LCW 3,106 lc/h

Non-weaving Vehicle Index, INW 4,031

Non-weaving Lane Change Rate, LCNW 2,224 lc/h

Total Lane Change Rate, LCALL 5,331 lc/h

Weaving Intensity Factor, W 0.273

Average Weaving Speed, SW 51.8 mph

Average Non-Weaving Speed, SNW 41.1 mph

Average Speed, S 44.8 mph

Density, D 44.3 pcpmpl

Level of Service, LOS E

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,652 9,276 pcph 0.39

Exiting General Purpose Lanes 2,425 11,595 pcph 0.21

On Ramp 390 4,000 pcph 0.10

Off Ramp 1,618 4,400 pcph 0.37

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 EB Loop Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 35 mph

Segment Length, L / Deceleration Length, LD 1,500 1,350 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 1,997 544 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 2,384 618 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 EB Loop Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 1,388 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,384 9,276 pcph 0.26

Exiting General Purpose Lanes 1,765 9,276 pcph 0.19

Off Ramp 618 2,000 pcph 0.31

Ramp Influence Area 1,388 4,400 pcph 0.32

Density in Ramp Influence Area, DR 4.0 pcpmpl

Level of Service, LOS A

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.484

Average Speed in Ramp Influence Area, SR 52.3 mph

Average Flow in Outer Lanes, vOA 498 pcphpl

Average Speed in Outer Lanes, SO 67.9 mph

Average Speed for Segment, S 57.8 mph

Density across All Lanes, D 10.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 On to Beech Off

Alternative Existing Conditions

Time period AM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 2 ln

Weaving Segment Length, LS 3,300 ft

Interchange Density, ID 4.0 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF

Demand Adjustment Factor, DAF

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 1,387 711 66 305 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 11.0% 8.0% 11.0% 8.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926 0.901 0.926

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 1,621 808 77 347 pcph

Weaving Flow Rate, vW 885 Total Flow Rate, v 2,853

Non-Weaving Flow Rate, vNW 1,967 Volume Ratio, VR 0.310

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 On to Beech Off

Alternative Existing Conditions

Time period AM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 5,695 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 11,412 pchpl

Demand Flow-Based Capacity, cIW 7,045 pch

Weaving Segment Capacity, cW 7,045 vph

Adjusted Weaving Area Capacity, cwa 7,045 vph

Volume-to-Capacity Ratio, v/c 0.37

Minimum Lane Change Rate, LCMIN 885 lc/h

Weaving Lane Change Rate, LCW 2,074 lc/h

Non-weaving Vehicle Index, INW 2,597

Non-weaving Lane Change Rate, LCNW 2,128 lc/h

Total Lane Change Rate, LCALL 4,202 lc/h

Weaving Intensity Factor, W 0.273

Average Weaving Speed, SW 51.8 mph

Average Non-Weaving Speed, SNW 48.7 mph

Average Speed, S 49.6 mph

Density, D 28.8 pcpmpl

Level of Service, LOS D

Flow Capacity V/C Ratio

Entering General Purpose Lanes 1,734 9,276 pcph 0.19

Exiting General Purpose Lanes 2,487 11,595 pcph 0.21

On Ramp 1,155 4,400 pcph 0.26

Off Ramp 402 2,000 pcph 0.20

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech On

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 175 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,098 217 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 2,504 235 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech On

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.237

Flow Rate in Lanes 1 and 2, v12 1,002 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,504 9,276 pcph 0.27

Exiting General Purpose Lanes 2,739 9,276 pcph 0.30

On Ramp 235 2,000 pcph 0.12

Ramp Influence Area 1,237 4,600 pcph 0.27

Density in Ramp Influence Area, DR 14.0 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.320

Average Speed in Ramp Influence Area, SR 55.5 mph

Average Flow in Outer Lanes, vOA 751 pcphpl

Average Speed in Outer Lanes, SO 61.0 mph

Average Speed for Segment, S 58.4 mph

Density across All Lanes, D 11.7 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech to Duncan Canyon

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,330 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 2,315 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.93 Flow Rate, vp 691 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.30

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 11.2 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment 4th St to Rte 66

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 5,450 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 5.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 57.6 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,071 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,065 pcphpl

Total Trucks 11.0% Capacity, c 2,276 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,276 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.91

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 57.6 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 54.7 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 37.7 pcpmpl

Total Ramp Density Adjustment 12.4 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 2

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Deceleration Length, LD 1,500 1,475 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 7,071 1,280 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 8,262 1,428 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.260

Flow Rate in Lanes 1 and 2, v12 3,305 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,262 9,187 pcph 0.90

Exiting General Purpose Lanes 6,834 9,187 pcph 0.74

Off Ramp 1,428 4,200 pcph 0.34

Ramp Influence Area 3,305 4,400 pcph 0.75

Density in Ramp Influence Area, DR 19.4 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.427

Average Speed in Ramp Influence Area, SR 52.1 mph

Average Flow in Outer Lanes, vOA 2,479 pcphpl

Average Speed in Outer Lanes, SO 59.7 mph

Average Speed for Segment, S 56.4 mph

Density across All Lanes, D 36.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Loop On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 25 mph

Segment Length, L / Acceleration Length, LA 1,250 275 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,791 1,079 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 6,766 1,204 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Loop On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.067

Flow Rate in Lanes 1 and 2, v12 2,707 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,766 9,187 pcph 0.74

Exiting General Purpose Lanes 7,970 9,187 pcph 0.87

On Ramp 1,204 1,900 pcph 0.63

Ramp Influence Area 3,910 4,600 pcph 0.85

Density in Ramp Influence Area, DR 33.8 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.502

Average Speed in Ramp Influence Area, SR 50.8 mph

Average Flow in Outer Lanes, vOA 2,030 pcphpl

Average Speed in Outer Lanes, SO 54.2 mph

Average Speed for Segment, S 52.5 mph

Density across All Lanes, D 38.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Slip On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Acceleration Length, LA 1,500 300 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 6,870 335 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 8,027 374 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Slip On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.171

Flow Rate in Lanes 1 and 2, v12 3,211 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,027 9,187 pcph 0.87

Exiting General Purpose Lanes 8,401 9,187 pcph 0.91

On Ramp 374 2,100 pcph 0.18

Ramp Influence Area 3,585 4,600 pcph 0.78

Density in Ramp Influence Area, DR 31.5 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.435

Average Speed in Ramp Influence Area, SR 52.0 mph

Average Flow in Outer Lanes, vOA 2,408 pcphpl

Average Speed in Outer Lanes, SO 52.5 mph

Average Speed for Segment, S 52.3 mph

Density across All Lanes, D 40.2 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 to Baseline

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,550 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,205 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,105 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.91

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 56.4 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 37.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 30 mph

Segment Length, L / Deceleration Length, LD 1,500 105 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 7,205 809 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.952

Flow Rate, vp 8,418 894 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 4,175 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,418 9,276 pcph 0.91

Exiting General Purpose Lanes 7,524 9,276 pcph 0.81

Off Ramp 894 1,900 pcph 0.47

Ramp Influence Area 4,175 4,400 pcph 0.95

Density in Ramp Influence Area, DR 39.2 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.573

Average Speed in Ramp Influence Area, SR 50.5 mph

Average Flow in Outer Lanes, vOA 2,122 pcphpl

Average Speed in Outer Lanes, SO 63.5 mph

Average Speed for Segment, S 56.3 mph

Density across All Lanes, D 37.4 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline On to SR210 Off

Alternative Existing Conditions

Time period PM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 2 ln

Weaving Segment Length, LS 4,200 ft

Interchange Density, ID 4.0 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population 0

Weather Type Non-severe

Incident Type 0

Capacity Adjustment Factor, CAF

Demand Adjustment Factor, DAF

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 3,954 234 2,442 352 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 11.0% 3.0% 11.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971 0.901 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 4,620 254 2,853 382 pcph

Weaving Flow Rate, vW 3,107 Total Flow Rate, v 8,109

Non-Weaving Flow Rate, vNW 5,002 Volume Ratio, VR 0.383

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline On to SR210 Off

Alternative Existing Conditions

Time period PM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,493 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 11,419 pchpl

Demand Flow-Based Capacity, cIW 5,677 pch

Weaving Segment Capacity, cW 5,677 vph

Adjusted Weaving Area Capacity, cwa 5,677 vph

Volume-to-Capacity Ratio, v/c 1.29

Minimum Lane Change Rate, LCMIN 3,107 lc/h

Weaving Lane Change Rate, LCW 4,647 lc/h

Non-weaving Vehicle Index, INW 8,403

Non-weaving Lane Change Rate, LCNW 2,804 lc/h

Total Lane Change Rate, LCALL 7,451 lc/h

Weaving Intensity Factor, W 0.355

Average Weaving Speed, SW 49.6 mph

Average Non-Weaving Speed, SNW 20.1 mph

Average Speed, S 26.0 mph

Density, D - pcpmpl

Level of Service, LOS F

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,473 9,276 pcph 0.81

Exiting General Purpose Lanes 4,932 11,595 pcph 0.43

On Ramp 635 4,000 pcph 0.16

Off Ramp 3,176 4,400 pcph 0.72

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 EB Loop Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 35 mph

Segment Length, L / Deceleration Length, LD 1,500 1,350 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,188 585 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 4,893 665 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 EB Loop Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 2,509 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,893 9,276 pcph 0.53

Exiting General Purpose Lanes 4,228 9,276 pcph 0.46

Off Ramp 665 2,000 pcph 0.33

Ramp Influence Area 2,509 4,400 pcph 0.57

Density in Ramp Influence Area, DR 13.7 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.488

Average Speed in Ramp Influence Area, SR 52.2 mph

Average Flow in Outer Lanes, vOA 1,192 pcphpl

Average Speed in Outer Lanes, SO 67.2 mph

Average Speed for Segment, S 58.5 mph

Density across All Lanes, D 20.9 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 On to Beech Off

Alternative Existing Conditions

Time period PM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 2 ln

Weaving Segment Length, LS 3,300 ft

Interchange Density, ID 4.0 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF

Demand Adjustment Factor, DAF

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 3,371 1,143 232 490 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 11.0% 8.0% 11.0% 8.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926 0.901 0.926

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 3,939 1,299 271 557 pcph

Weaving Flow Rate, vW 1,570 Total Flow Rate, v 6,066

Non-Weaving Flow Rate, vNW 4,496 Volume Ratio, VR 0.259

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 On to Beech Off

Alternative Existing Conditions

Time period PM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 5,147 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 11,454 pchpl

Demand Flow-Based Capacity, cIW 8,423 pch

Weaving Segment Capacity, cW 8,423 vph

Adjusted Weaving Area Capacity, cwa 8,423 vph

Volume-to-Capacity Ratio, v/c 0.65

Minimum Lane Change Rate, LCMIN 1,570 lc/h

Weaving Lane Change Rate, LCW 2,760 lc/h

Non-weaving Vehicle Index, INW 5,934

Non-weaving Lane Change Rate, LCNW 2,692 lc/h

Total Lane Change Rate, LCALL 5,451 lc/h

Weaving Intensity Factor, W 0.336

Average Weaving Speed, SW 50.1 mph

Average Non-Weaving Speed, SNW 36.0 mph

Average Speed, S 38.9 mph

Density, D 78.1 pcpmpl

Level of Service, LOS E

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,210 9,276 pcph 0.45

Exiting General Purpose Lanes 5,283 11,595 pcph 0.46

On Ramp 1,856 4,400 pcph 0.42

Off Ramp 783 2,000 pcph 0.39

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech On

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 175 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,514 506 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 5,274 549 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech On

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.149

Flow Rate in Lanes 1 and 2, v12 2,110 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,274 9,276 pcph 0.57

Exiting General Purpose Lanes 5,823 9,276 pcph 0.63

On Ramp 549 2,000 pcph 0.27

Ramp Influence Area 2,658 4,600 pcph 0.58

Density in Ramp Influence Area, DR 24.9 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.363

Average Speed in Ramp Influence Area, SR 54.7 mph

Average Flow in Outer Lanes, vOA 1,582 pcphpl

Average Speed in Outer Lanes, SO 58.0 mph

Average Speed for Segment, S 56.4 mph

Density across All Lanes, D 25.8 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech to Duncan Canyon

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,330 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,020 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,466 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.63

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 23.7 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Duncan Canyon to Beech 

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,060 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 5.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 57.6 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,975 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 1,517 pcphpl

Total Trucks 11.0% Capacity, c 2,276 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,276 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.67

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 57.6 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 57.6 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 26.4 pcpmpl

Total Ramp Density Adjustment 12.4 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Deceleration Length, LD 1,500 70 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,975 391 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 6,068 424 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 2,885 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,068 9,187 pcph 0.66

Exiting General Purpose Lanes 5,644 9,187 pcph 0.61

Off Ramp 424 2,100 pcph 0.20

Ramp Influence Area 2,885 4,400 pcph 0.66

Density in Ramp Influence Area, DR 28.4 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.336

Average Speed in Ramp Influence Area, SR 53.7 mph

Average Flow in Outer Lanes, vOA 1,592 pcphpl

Average Speed in Outer Lanes, SO 63.2 mph

Average Speed for Segment, S 58.3 mph

Density across All Lanes, D 26.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 25 mph

Segment Length, L / Acceleration Length, LA 1,500 1,500 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,584 990 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 5,591 1,105 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.080

Flow Rate in Lanes 1 and 2, v12 2,237 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,591 9,187 pcph 0.61

Exiting General Purpose Lanes 6,696 #VALUE! pcph #VALUE!

On Ramp 1,105 1,900 pcph 0.58

Ramp Influence Area 3,341 4,600 pcph 0.73

Density in Ramp Influence Area, DR 21.7 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.356

Average Speed in Ramp Influence Area, SR 53.4 mph

Average Flow in Outer Lanes, vOA 1,677 pcphpl

Average Speed in Outer Lanes, SO 55.4 mph

Average Speed for Segment, S 54.4 mph

Density across All Lanes, D 30.8 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech to SR 210

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 1,340 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,574 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 1,360 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.59

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 22.0 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 Off Ramps

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 6 4

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Deceleration Length, LD 1,500 1,600 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,574 1,930 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 6,799 2,194 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 Off Ramps

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,799 13,914 pcph 0.49

Exiting General Purpose Lanes 4,605 13,914 pcph 0.33

Off Ramp 2,194 9,200 pcph 0.24

Density in Ramp Influence Area, DR 19.8 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 On Ramps

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 5 3

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 1,275 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,644 3,962 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 4,445 4,504 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 On Ramps

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD -0.345

Flow Rate in Lanes 1 and 2, v12 1,387 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,445 11,595 pcph 0.38

Exiting General Purpose Lanes 8,949 #VALUE! pcph #VALUE!

On Ramp 4,504 6,000 pcph 0.75

Ramp Influence Area 5,891 4,600 pcph 1.28

Density in Ramp Influence Area, DR 41.4 pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 1.630

Average Speed in Ramp Influence Area, SR 29.5 mph

Average Flow in Outer Lanes, vOA 693 pcphpl

Average Speed in Outer Lanes, SO 61.2 mph

Average Speed for Segment, S 34.1 mph

Density across All Lanes, D 53.4 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 to Baseline

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 740 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,606 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 1,856 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.80

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 60.1 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 30.9 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 5 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 110 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 7,606 591 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 9,278 672 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 3,615 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 9,278 11,595 pcph 0.80

Exiting General Purpose Lanes 8,606 11,595 pcph 0.74

Off Ramp 672 2,000 pcph 0.34

Ramp Influence Area 3,615 4,400 pcph 0.82

Density in Ramp Influence Area, DR 34.4 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.423

Average Speed in Ramp Influence Area, SR 53.5 mph

Average Flow in Outer Lanes, vOA 1,888 pcphpl

Average Speed in Outer Lanes, SO 64.4 mph

Average Speed for Segment, S 59.7 mph

Density across All Lanes, D 31.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Loop On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 750 175 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 7,015 1,109 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 8,557 1,202 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Loop On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.068

Flow Rate in Lanes 1 and 2, v12 3,423 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,557 9,276 pcph 0.92

Exiting General Purpose Lanes 9,759 #VALUE! pcph #VALUE!

On Ramp 1,202 1,900 pcph 0.63

Ramp Influence Area 4,625 4,600 pcph 1.01

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Slip On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 1,500 475 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 8,124 372 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 9,909 403 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Slip On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.167

Flow Rate in Lanes 1 and 2, v12 4,509 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 9,909 9,276 pcph 1.07

Exiting General Purpose Lanes 10,313 #VALUE! pcph #VALUE!

On Ramp 403 1,900 pcph 0.21

Ramp Influence Area 4,913 4,600 pcph 1.07

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline to Rte 66

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 460 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 8,496 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 2,591 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.12

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 1,450 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 8,496 697 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 10,363 792 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 4,965 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 10,363 9,276 pcph 1.12

Exiting General Purpose Lanes 9,571 9,276 pcph 1.03

Off Ramp 792 2,000 pcph 0.40

Ramp Influence Area 4,965 4,400 pcph 1.13

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Loop On

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 1,250 325 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 7,799 689 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 9,513 783 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Loop On

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.120

Flow Rate in Lanes 1 and 2, v12 4,113 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 9,513 9,276 pcph 1.03

Exiting General Purpose Lanes 10,296 #VALUE! pcph #VALUE!

On Ramp 783 1,900 pcph 0.41

Ramp Influence Area 4,896 4,600 pcph 1.06

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Slip On

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 610 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 8,488 873 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 10,353 992 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Slip On

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.094

Flow Rate in Lanes 1 and 2, v12 4,953 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 10,353 9,276 pcph 1.12

Exiting General Purpose Lanes 11,346 #VALUE! pcph #VALUE!

On Ramp 992 2,000 pcph 0.50

Ramp Influence Area 5,946 4,600 pcph 1.29

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 to 4th

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 5,760 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 9,361 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 2,855 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.23

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Duncan Canyon to Beech 

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,060 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 5.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 57.6 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,106 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 917 pcphpl

Total Trucks 11.0% Capacity, c 2,276 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,276 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.40

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 57.6 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 57.6 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 15.9 pcpmpl

Total Ramp Density Adjustment 12.4 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Deceleration Length, LD 1,500 70 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 3,106 222 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 3,668 241 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 1,735 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,668 9,187 pcph 0.40

Exiting General Purpose Lanes 3,427 9,187 pcph 0.37

Off Ramp 241 2,100 pcph 0.11

Ramp Influence Area 1,735 4,400 pcph 0.39

Density in Ramp Influence Area, DR 18.5 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.320

Average Speed in Ramp Influence Area, SR 54.0 mph

Average Flow in Outer Lanes, vOA 966 pcphpl

Average Speed in Outer Lanes, SO 65.5 mph

Average Speed for Segment, S 59.5 mph

Density across All Lanes, D 15.4 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 25 mph

Segment Length, L / Acceleration Length, LA 1,500 1,500 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,884 498 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 3,406 556 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.148

Flow Rate in Lanes 1 and 2, v12 1,362 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,406 9,187 pcph 0.37

Exiting General Purpose Lanes 3,961 #VALUE! pcph #VALUE!

On Ramp 556 1,900 pcph 0.29

Ramp Influence Area 1,918 4,600 pcph 0.42

Density in Ramp Influence Area, DR 10.8 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.273

Average Speed in Ramp Influence Area, SR 54.9 mph

Average Flow in Outer Lanes, vOA 1,022 pcphpl

Average Speed in Outer Lanes, SO 57.8 mph

Average Speed for Segment, S 56.3 mph

Density across All Lanes, D 17.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech to SR 210

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 1,340 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,382 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 799 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.34

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 12.9 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 Off Ramps

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 6 4

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Deceleration Length, LD 1,500 1,600 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 3,382 1,337 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 3,994 1,520 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 Off Ramps

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,994 13,914 pcph 0.29

Exiting General Purpose Lanes 2,474 13,914 pcph 0.18

Off Ramp 1,520 9,200 pcph 0.17

Density in Ramp Influence Area, DR 11.6 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 On Ramps

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 5 3

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 1,275 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,045 2,268 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 2,415 2,578 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 On Ramps

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.251

Flow Rate in Lanes 1 and 2, v12 753 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,415 11,595 pcph 0.21

Exiting General Purpose Lanes 4,993 #VALUE! pcph #VALUE!

On Ramp 2,578 6,000 pcph 0.43

Ramp Influence Area 3,332 4,600 pcph 0.72

Density in Ramp Influence Area, DR 22.4 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.328

Average Speed in Ramp Influence Area, SR 55.4 mph

Average Flow in Outer Lanes, vOA 377 pcphpl

Average Speed in Outer Lanes, SO 61.9 mph

Average Speed for Segment, S 56.9 mph

Density across All Lanes, D 18.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 to Baseline

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 740 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,313 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 1,019 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.44

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 16.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 5 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 110 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,313 548 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 5,093 623 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 2,350 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,093 11,595 pcph 0.44

Exiting General Purpose Lanes 4,470 11,595 pcph 0.39

Off Ramp 623 2,000 pcph 0.31

Ramp Influence Area 2,350 4,400 pcph 0.53

Density in Ramp Influence Area, DR 23.5 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.419

Average Speed in Ramp Influence Area, SR 53.6 mph

Average Flow in Outer Lanes, vOA 914 pcphpl

Average Speed in Outer Lanes, SO 67.9 mph

Average Speed for Segment, S 60.4 mph

Density across All Lanes, D 17.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Loop On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 750 175 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,765 392 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 4,446 425 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Loop On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.165

Flow Rate in Lanes 1 and 2, v12 1,778 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,446 9,276 pcph 0.48

Exiting General Purpose Lanes 4,871 #VALUE! pcph #VALUE!

On Ramp 425 1,900 pcph 0.22

Ramp Influence Area 2,203 4,600 pcph 0.48

Density in Ramp Influence Area, DR 21.4 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.348

Average Speed in Ramp Influence Area, SR 55.0 mph

Average Flow in Outer Lanes, vOA 1,334 pcphpl

Average Speed in Outer Lanes, SO 58.9 mph

Average Speed for Segment, S 57.1 mph

Density across All Lanes, D 21.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Slip On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 1,500 475 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,157 147 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 4,909 159 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Slip On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.198

Flow Rate in Lanes 1 and 2, v12 1,964 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,909 9,276 pcph 0.53

Exiting General Purpose Lanes 5,068 #VALUE! pcph #VALUE!

On Ramp 159 1,900 pcph 0.08

Ramp Influence Area 2,123 4,600 pcph 0.46

Density in Ramp Influence Area, DR 19.1 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.330

Average Speed in Ramp Influence Area, SR 55.3 mph

Average Flow in Outer Lanes, vOA 1,473 pcphpl

Average Speed in Outer Lanes, SO 58.4 mph

Average Speed for Segment, S 57.1 mph

Density across All Lanes, D 22.2 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline to Rte 66

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 460 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,304 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 1,271 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.55

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 20.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 1,450 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,304 689 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 5,082 783 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 2,658 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,082 9,276 pcph 0.55

Exiting General Purpose Lanes 4,299 9,276 pcph 0.46

Off Ramp 783 2,000 pcph 0.39

Ramp Influence Area 2,658 4,400 pcph 0.60

Density in Ramp Influence Area, DR 14.1 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.433

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 1,212 pcphpl

Average Speed in Outer Lanes, SO 67.1 mph

Average Speed for Segment, S 59.1 mph

Density across All Lanes, D 21.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Loop On

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 1,250 325 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,615 458 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 4,269 521 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Loop On

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.153

Flow Rate in Lanes 1 and 2, v12 1,708 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,269 9,276 pcph 0.46

Exiting General Purpose Lanes 4,789 #VALUE! pcph #VALUE!

On Ramp 521 1,900 pcph 0.27

Ramp Influence Area 2,228 4,600 pcph 0.48

Density in Ramp Influence Area, DR 20.7 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.341

Average Speed in Ramp Influence Area, SR 55.1 mph

Average Flow in Outer Lanes, vOA 1,281 pcphpl

Average Speed in Outer Lanes, SO 59.1 mph

Average Speed for Segment, S 57.2 mph

Density across All Lanes, D 20.9 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Slip On

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 610 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,073 972 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 4,810 1,105 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Slip On

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.080

Flow Rate in Lanes 1 and 2, v12 1,924 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,810 9,276 pcph 0.52

Exiting General Purpose Lanes 5,915 #VALUE! pcph #VALUE!

On Ramp 1,105 2,000 pcph 0.55

Ramp Influence Area 3,029 4,600 pcph 0.66

Density in Ramp Influence Area, DR 24.8 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.353

Average Speed in Ramp Influence Area, SR 54.9 mph

Average Flow in Outer Lanes, vOA 1,443 pcphpl

Average Speed in Outer Lanes, SO 58.5 mph

Average Speed for Segment, S 56.6 mph

Density across All Lanes, D 26.1 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 to 4th

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 5,760 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,045 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 1,489 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.64

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 24.1 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Carnelian to Archibald

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,490 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,768 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 1,964 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.85

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 58.7 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 33.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 150 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,768 684 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,893 742 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 3,935 ft

Volume on Adjacent Ramp 882 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,283 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.579

Flow Rate in Lanes 1 and 2, v12 3,722 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,893 6,957 pcph 0.85

Exiting General Purpose Lanes 5,151 6,957 pcph 0.74

Entering Managed Lanes 527 1,723 pcph 0.31

Off Ramp 742 2,000 pcph 0.37

Ramp Influence Area 3,722 4,400 pcph 0.85

Density in Ramp Influence Area, DR 34.9 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.430

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 2,171 pcphpl

Average Speed in Outer Lanes, SO 63.3 mph

Average Speed for Segment, S 56.6 mph

Density across All Lanes, D 35.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,290 560 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,146 814 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,124 882 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp Off Off

Distance to Adjacent Ramp 3,935 1,290 ft

Volume on Adjacent Ramp 742 1,593 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,224 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 9,399 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.873

Flow Rate in Lanes 1 and 2, v12 4,475 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,124 6,957 pcph 0.74

Exiting General Purpose Lanes 6,006 6,957 pcph 0.86

Entering Managed Lanes 459 1,723 pcph 0.27

On Ramp 882 2,000 pcph 0.44

Ramp Influence Area 5,357 4,600 pcph 1.16

Density in Ramp Influence Area, DR 43.4 pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 1.103

Average Speed in Ramp Influence Area, SR 39.9 mph

Average Flow in Outer Lanes, vOA 649 pcphpl

Average Speed in Outer Lanes, SO 61.4 mph

Average Speed for Segment, S 41.5 mph

Density across All Lanes, D 40.1 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 155 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,886 1,470 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,038 1,593 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 1,290 ft

Volume on Adjacent Ramp 882 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 9,935 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.536

Flow Rate in Lanes 1 and 2, v12 3,975 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,038 6,957 pcph 0.87

Exiting General Purpose Lanes 4,445 6,957 pcph 0.64

Entering Managed Lanes 540 1,723 pcph 0.31

Off Ramp 1,593 2,000 pcph 0.80

Ramp Influence Area 3,975 4,400 pcph 0.90

Density in Ramp Influence Area, DR 37.0 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.506

Average Speed in Ramp Influence Area, SR 51.8 mph

Average Flow in Outer Lanes, vOA 2,064 pcphpl

Average Speed in Outer Lanes, SO 63.8 mph

Average Speed for Segment, S 55.4 mph

Density across All Lanes, D 36.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven On Ramp to Miliken Off Ramp

Alternative Existing Conditions

Time period AM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 4 ln

Weaving Segment Length, LS 2,575 ft

Interchange Density, ID 1.3 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 2,737 1,033 813 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 3.0% 3.0% 3.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.971 0.971 0.971 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 2,967 1,120 881 0 pcph

Weaving Flow Rate, vW 2,002 Total Flow Rate, v 4,969

Non-Weaving Flow Rate, vNW 2,967 Volume Ratio, VR 0.403

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven On Ramp to Miliken Off Ramp

Alternative Existing Conditions

Time period AM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,713 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 8,959 pchpl

Demand Flow-Based Capacity, cIW 5,784 pch

Weaving Segment Capacity, cW 5,784 vph

Adjusted Weaving Area Capacity, cwa 5,784 vph

Volume-to-Capacity Ratio, v/c 0.83

Minimum Lane Change Rate, LCMIN 2,002 lc/h

Weaving Lane Change Rate, LCW 2,793 lc/h

Non-weaving Vehicle Index, INW 1,019

Non-weaving Lane Change Rate, LCNW 1,237 lc/h

Total Lane Change Rate, LCALL 4,030 lc/h

Weaving Intensity Factor, W 0.322

Average Weaving Speed, SW 50.5 mph

Average Non-Weaving Speed, SNW 41.5 mph

Average Speed, S 44.7 mph

Density, D 27.8 pcpmpl

Level of Service, LOS C

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,388 9,276 pcph 0.47

Exiting General Purpose Lanes 4,626 6,957 pcph 0.67

On Ramp 1,120 2,000 pcph 0.56

Off Ramp 881 2,000 pcph 0.44

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 390 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,750 671 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 4,635 728 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 1,900 ft

Volume on Adjacent Ramp 730 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 4,822 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.650

Flow Rate in Lanes 1 and 2, v12 3,011 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,635 6,957 pcph 0.67

Exiting General Purpose Lanes 5,363 6,957 pcph 0.77

Entering Managed Lanes 414 1,723 pcph 0.24

On Ramp 728 2,000 pcph 0.36

Ramp Influence Area 3,739 4,600 pcph 0.81

Density in Ramp Influence Area, DR 31.9 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.454

Average Speed in Ramp Influence Area, SR 52.9 mph

Average Flow in Outer Lanes, vOA 1,624 pcphpl

Average Speed in Outer Lanes, SO 57.9 mph

Average Speed for Segment, S 54.3 mph

Density across All Lanes, D 32.2 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken to Day Creek

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 400 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,360 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 1,796 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.77

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 60.7 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 29.6 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 90 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,360 673 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,389 730 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 1,900 4,400 ft

Volume on Adjacent Ramp 728 992 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 5,215 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,401 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.592

Flow Rate in Lanes 1 and 2, v12 3,487 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,389 6,957 pcph 0.77

Exiting General Purpose Lanes 4,659 6,957 pcph 0.67

Entering Managed Lanes 482 1,723 pcph 0.28

Off Ramp 730 2,000 pcph 0.36

Ramp Influence Area 3,487 4,400 pcph 0.79

Density in Ramp Influence Area, DR 33.4 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.429

Average Speed in Ramp Influence Area, SR 53.4 mph

Average Flow in Outer Lanes, vOA 1,902 pcphpl

Average Speed in Outer Lanes, SO 64.4 mph

Average Speed for Segment, S 56.8 mph

Density across All Lanes, D 32.1 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 610 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,748 915 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 4,633 992 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 730 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,164 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.595

Flow Rate in Lanes 1 and 2, v12 2,754 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,633 6,957 pcph 0.67

Exiting General Purpose Lanes 5,625 6,957 pcph 0.81

Entering Managed Lanes 414 1,723 pcph 0.24

On Ramp 992 2,000 pcph 0.50

Ramp Influence Area 3,747 4,600 pcph 0.81

Density in Ramp Influence Area, DR 30.5 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.437

Average Speed in Ramp Influence Area, SR 53.2 mph

Average Flow in Outer Lanes, vOA 1,878 pcphpl

Average Speed in Outer Lanes, SO 56.9 mph

Average Speed for Segment, S 54.4 mph

Density across All Lanes, D 34.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On to Lane Add

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,300 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,580 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 1,415 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.61

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 22.9 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Lane Add to I-15

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 2,000 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,580 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 1,132 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.49

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 18.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 5 1

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Deceleration Length, LD 1,500 1,520 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,580 3,146 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,661 3,411 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,661 11,595 pcph 0.49

Exiting General Purpose Lanes 2,250 6,957 pcph 0.32

Entering Managed Lanes 506 1,723 pcph 0.29

Off Ramp 3,411 2,300 pcph 1.48

Density in Ramp Influence Area, DR 19.8 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 to Cherry

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,985 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 1,720 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 709 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.31

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 11.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 45 mph

Segment Length, L / Deceleration Length, LD 1,500 140 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 1,720 401 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 2,126 435 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 597 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 648 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.687

Flow Rate in Lanes 1 and 2, v12 1,597 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,126 6,957 pcph 0.31

Exiting General Purpose Lanes 1,692 6,957 pcph 0.24

Entering Managed Lanes 190 1,723 pcph 0.11

Off Ramp 435 2,100 pcph 0.21

Ramp Influence Area 1,597 4,400 pcph 0.36

Density in Ramp Influence Area, DR 16.7 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.337

Average Speed in Ramp Influence Area, SR 55.2 mph

Average Flow in Outer Lanes, vOA 530 pcphpl

Average Speed in Outer Lanes, SO 67.9 mph

Average Speed for Segment, S 57.9 mph

Density across All Lanes, D 11.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry On

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,080 150 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 1,355 551 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 1,675 597 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 435 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry On

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 243 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.582

Flow Rate in Lanes 1 and 2, v12 974 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 1,675 6,957 pcph 0.24

Exiting General Purpose Lanes 2,273 6,957 pcph 0.33

Entering Managed Lanes 150 1,723 pcph 0.09

On Ramp 597 2,000 pcph 0.30

Ramp Influence Area 1,572 4,600 pcph 0.34

Density in Ramp Influence Area, DR 16.6 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.328

Average Speed in Ramp Influence Area, SR 55.4 mph

Average Flow in Outer Lanes, vOA 701 pcphpl

Average Speed in Outer Lanes, SO 61.2 mph

Average Speed for Segment, S 57.0 mph

Density across All Lanes, D 13.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 50 mph

Segment Length, L / Acceleration Length, LA 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 1,856 2,833 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 2,294 3,072 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,294 6,957 pcph 0.33

Exiting General Purpose Lanes 5,366 9,276 pcph 0.58

Entering Managed Lanes 206 1,723 pcph 0.12

On Ramp 3,072 2,250 pcph 1.37

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp to Lane Drop

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 2,145 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,431 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 1,369 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.59

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 22.1 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Carnelian to Archibald

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,490 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,876 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,882 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.81

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 59.8 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 31.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,876 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,882 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.81

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 59.8 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 31.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes, N 3 ln Average Speed, S 61.9 mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D 24.8 pcphpl

Flow Rate, vp 1,536 pcphpl Level of Service, LOS C

Volume-to-Capacity Ratio, v/c 0.66

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Exiting General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,876 956 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,646 1,037 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 3,935 ft

Volume on Adjacent Ramp 953 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,646 6,957 pcph 0.81

Exiting General Purpose Lanes 4,609 6,957 pcph 0.66

Entering Managed Lanes 1,609 1,723 pcph 0.93

Off Ramp 1,037 2,000 pcph 0.52

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,290 560 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,140 879 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 4,794 953 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 3,935 ft

Volume on Adjacent Ramp 1,037 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,168 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.593

Flow Rate in Lanes 1 and 2, v12 2,844 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,794 6,957 pcph 0.69

Exiting General Purpose Lanes 5,747 6,957 pcph 0.83

Entering Managed Lanes 1,366 1,723 pcph 0.79

On Ramp 953 2,000 pcph 0.48

Ramp Influence Area 3,797 4,600 pcph 0.83

Density in Ramp Influence Area, DR 31.2 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.450

Average Speed in Ramp Influence Area, SR 52.9 mph

Average Flow in Outer Lanes, vOA 1,950 pcphpl

Average Speed in Outer Lanes, SO 56.7 mph

Average Speed for Segment, S 54.2 mph

Density across All Lanes, D 35.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 155 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,816 985 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,576 1,068 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 1,290 ft

Volume on Adjacent Ramp 953 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 8,070 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.571

Flow Rate in Lanes 1 and 2, v12 3,644 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,576 6,957 pcph 0.80

Exiting General Purpose Lanes 4,508 6,957 pcph 0.65

Entering Managed Lanes 1,590 1,723 pcph 0.92

Off Ramp 1,068 2,000 pcph 0.53

Ramp Influence Area 3,644 4,400 pcph 0.83

Density in Ramp Influence Area, DR 34.2 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.459

Average Speed in Ramp Influence Area, SR 52.8 mph

Average Flow in Outer Lanes, vOA 1,932 pcphpl

Average Speed in Outer Lanes, SO 64.3 mph

Average Speed for Segment, S 56.3 mph

Density across All Lanes, D 33.4 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven On Ramp to Miliken Off Ramp

Alternative Existing Conditions

Time period PM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 4 ln

Weaving Segment Length, LS 2,575 ft

Interchange Density, ID 1.3 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 3,407 1,241 651 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 3.0% 3.0% 3.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.971 0.971 0.971 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 3,694 1,346 706 0 pcph

Weaving Flow Rate, vW 2,051 Total Flow Rate, v 5,745

Non-Weaving Flow Rate, vNW 3,694 Volume Ratio, VR 0.357

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven On Ramp to Miliken Off Ramp

Alternative Existing Conditions

Time period PM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,204 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 8,998 pchpl

Demand Flow-Based Capacity, cIW 6,526 pch

Weaving Segment Capacity, cW 6,526 vph

Adjusted Weaving Area Capacity, cwa 6,526 vph

Volume-to-Capacity Ratio, v/c 0.85

Minimum Lane Change Rate, LCMIN 2,051 lc/h

Weaving Lane Change Rate, LCW 2,843 lc/h

Non-weaving Vehicle Index, INW 1,268

Non-weaving Lane Change Rate, LCNW 1,386 lc/h

Total Lane Change Rate, LCALL 4,229 lc/h

Weaving Intensity Factor, W 0.334

Average Weaving Speed, SW 50.1 mph

Average Non-Weaving Speed, SNW 40.2 mph

Average Speed, S 43.3 mph

Density, D 33.2 pcpmpl

Level of Service, LOS D

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,699 9,276 pcph 0.51

Exiting General Purpose Lanes 5,338 6,957 pcph 0.77

On Ramp 1,346 2,000 pcph 0.67

Off Ramp 706 2,000 pcph 0.35

Capacity Checks

Capacity

Speed and Density

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 390 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,512 662 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,224 718 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 1,900 ft

Volume on Adjacent Ramp 724 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 4,786 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.649

Flow Rate in Lanes 1 and 2, v12 3,390 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,224 6,957 pcph 0.75

Exiting General Purpose Lanes 5,942 6,957 pcph 0.85

Entering Managed Lanes 1,490 1,723 pcph 0.86

On Ramp 718 2,000 pcph 0.36

Ramp Influence Area 4,108 4,600 pcph 0.89

Density in Ramp Influence Area, DR 34.8 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.527

Average Speed in Ramp Influence Area, SR 51.4 mph

Average Flow in Outer Lanes, vOA 1,834 pcphpl

Average Speed in Outer Lanes, SO 57.1 mph

Average Speed for Segment, S 53.0 mph

Density across All Lanes, D 36.7 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken to Day Creek

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 400 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,022 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,938 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.84

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 59.1 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 32.8 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 90 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,022 668 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,815 724 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 1,900 4,400 ft

Volume on Adjacent Ramp 718 665 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 4,795 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 954 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.581

Flow Rate in Lanes 1 and 2, v12 3,684 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,815 6,957 pcph 0.84

Exiting General Purpose Lanes 5,091 6,957 pcph 0.73

Entering Managed Lanes 1,658 1,723 pcph 0.96

Off Ramp 724 2,000 pcph 0.36

Ramp Influence Area 3,684 4,400 pcph 0.84

Density in Ramp Influence Area, DR 35.1 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.428

Average Speed in Ramp Influence Area, SR 53.4 mph

Average Flow in Outer Lanes, vOA 2,131 pcphpl

Average Speed in Outer Lanes, SO 63.5 mph

Average Speed for Segment, S 56.7 mph

Density across All Lanes, D 35.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 610 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,508 613 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,220 665 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 724 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,220 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.595

Flow Rate in Lanes 1 and 2, v12 3,104 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,220 6,957 pcph 0.75

Exiting General Purpose Lanes 5,884 6,957 pcph 0.85

Entering Managed Lanes 1,488 1,723 pcph 0.86

On Ramp 665 2,000 pcph 0.33

Ramp Influence Area 3,768 4,600 pcph 0.82

Density in Ramp Influence Area, DR 30.8 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.441

Average Speed in Ramp Influence Area, SR 53.1 mph

Average Flow in Outer Lanes, vOA 2,116 pcphpl

Average Speed in Outer Lanes, SO 56.1 mph

Average Speed for Segment, S 54.1 mph

Density across All Lanes, D 36.9 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On to Lane Add

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,300 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,980 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,442 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.62

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 23.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Lane Add to I-15

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 2,000 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,980 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,153 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.50

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 18.6 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 5 1

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Deceleration Length, LD 1,500 1,520 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,980 3,146 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,766 3,411 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,766 11,595 pcph 0.50

Exiting General Purpose Lanes 2,355 6,957 pcph 0.34

Entering Managed Lanes 1,644 1,723 pcph 0.95

Off Ramp 3,411 2,300 pcph 1.48

Density in Ramp Influence Area, DR 20.2 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 to Cherry

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,985 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 2,557 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 987 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.43

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 15.9 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 45 mph

Segment Length, L / Deceleration Length, LD 1,500 140 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 2,557 369 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 2,961 400 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 427 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 471 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.668

Flow Rate in Lanes 1 and 2, v12 2,110 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,961 6,957 pcph 0.43

Exiting General Purpose Lanes 2,561 6,957 pcph 0.37

Entering Managed Lanes 844 1,723 pcph 0.49

Off Ramp 400 2,100 pcph 0.19

Ramp Influence Area 2,110 4,400 pcph 0.48

Density in Ramp Influence Area, DR 21.1 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.334

Average Speed in Ramp Influence Area, SR 55.3 mph

Average Flow in Outer Lanes, vOA 851 pcphpl

Average Speed in Outer Lanes, SO 67.9 mph

Average Speed for Segment, S 58.4 mph

Density across All Lanes, D 16.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry On

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,080 150 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,273 394 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 2,632 427 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 400 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry On

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 411 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.582

Flow Rate in Lanes 1 and 2, v12 1,531 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,632 6,957 pcph 0.38

Exiting General Purpose Lanes 3,059 6,957 pcph 0.44

Entering Managed Lanes 750 1,723 pcph 0.44

On Ramp 427 2,000 pcph 0.21

Ramp Influence Area 1,958 4,600 pcph 0.43

Density in Ramp Influence Area, DR 19.7 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.337

Average Speed in Ramp Influence Area, SR 55.2 mph

Average Flow in Outer Lanes, vOA 1,101 pcphpl

Average Speed in Outer Lanes, SO 59.7 mph

Average Speed for Segment, S 56.7 mph

Density across All Lanes, D 18.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 50 mph

Segment Length, L / Acceleration Length, LA 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,576 2,833 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 2,983 3,072 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,983 6,957 pcph 0.43

Exiting General Purpose Lanes 6,054 9,276 pcph 0.65

Entering Managed Lanes 851 1,723 pcph 0.49

On Ramp 3,072 2,250 pcph 1.37

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp to Lane Drop

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 2,145 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,758 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,377 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.59

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 22.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 4.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 59.7 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,015 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.90 Flow Rate, vp 2,043 pcphpl

Total Trucks 10.0% Capacity, c 2,297 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,297 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.89

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 59.7 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 56.3 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 36.3 pcpmpl

Total Ramp Density Adjustment 10.3 mph Level of Service, LOS E

General Purpose Lanes, N 4 ln Average Speed, S 59.7 mph

Adjusted Capacity, cadj 2,297 pcphpl Density, D 26.1 pcphpl

Flow Rate, vp 1,558 pcphpl Level of Service, LOS D

Volume-to-Capacity Ratio, v/c 0.68

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 59.7 40 mph

Segment Length, L / Acceleration Length, LA 2,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Managed Lane

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,015 96 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,129 104 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,129 6,890 pcph 0.89

Exiting General Purpose Lanes 6,234 9,187 pcph 0.68

Entering Managed Lanes 1,226 1,723 pcph 0.71

Exiting Managed Lanes 1,122 1,723 pcph 0.65

On Ramp 104 2,000 pcph 0.05

104 2,000 0.05

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 2

Free-Flow Speed, FFS 59.7 60 mph

Segment Length, L / Deceleration Length, LD 1,500 2,600 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,015 1,136 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,129 1,232 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,129 9,187 pcph 0.67

Exiting General Purpose Lanes 4,898 6,890 pcph 0.71

Entering Managed Lanes 1,114 1,723 pcph 0.65

Off Ramp 1,232 4,600 pcph 0.27

Density in Ramp Influence Area, DR 26.8 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 900 70 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,061 786 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 4,963 852 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 3,000 ft

Volume on Adjacent Ramp 525 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 775 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.597

Flow Rate in Lanes 1 and 2, v12 3,305 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,963 6,957 pcph 0.71

Exiting General Purpose Lanes 4,111 6,957 pcph 0.59

Entering Managed Lanes 902 1,723 pcph 0.52

Off Ramp 852 2,000 pcph 0.43

Ramp Influence Area 3,305 4,400 pcph 0.75

Density in Ramp Influence Area, DR 32.0 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.440

Average Speed in Ramp Influence Area, SR 53.1 mph

Average Flow in Outer Lanes, vOA 1,658 pcphpl

Average Speed in Outer Lanes, SO 65.3 mph

Average Speed for Segment, S 56.7 mph

Density across All Lanes, D 29.2 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 900 420 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,400 484 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 4,156 525 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp Off On

Distance to Adjacent Ramp 3,000 900 ft

Volume on Adjacent Ramp 852 584 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 878 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 3,776 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.589

Flow Rate in Lanes 1 and 2, v12 2,449 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,156 6,957 pcph 0.60

Exiting General Purpose Lanes 4,680 6,957 pcph 0.67

Entering Managed Lanes 756 1,723 pcph 0.44

On Ramp 525 2,000 pcph 0.26

Ramp Influence Area 2,973 4,600 pcph 0.65

Density in Ramp Influence Area, DR 25.9 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.364

Average Speed in Ramp Influence Area, SR 54.7 mph

Average Flow in Outer Lanes, vOA 1,707 pcphpl

Average Speed in Outer Lanes, SO 57.6 mph

Average Speed for Segment, S 55.7 mph

Density across All Lanes, D 28.7 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 NB On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 330 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,807 528 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.952

Flow Rate, vp 4,653 584 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 900 ft

Volume on Adjacent Ramp 525 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 NB On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 957 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.587

Flow Rate in Lanes 1 and 2, v12 2,730 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,653 6,957 pcph 0.67

Exiting General Purpose Lanes 5,237 6,957 pcph 0.75

Entering Managed Lanes 846 1,723 pcph 0.49

On Ramp 584 2,000 pcph 0.29

Ramp Influence Area 3,314 4,600 pcph 0.72

Density in Ramp Influence Area, DR 29.1 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.402

Average Speed in Ramp Influence Area, SR 53.9 mph

Average Flow in Outer Lanes, vOA 1,923 pcphpl

Average Speed in Outer Lanes, SO 56.8 mph

Average Speed for Segment, S 54.9 mph

Density across All Lanes, D 32.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,250 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.90 Flow Rate, vp 1,731 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.75

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.2 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 28.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes, N 3 ln Average Speed, S - mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D - pcphpl

Flow Rate, vp 2,346 pcphpl Level of Service, LOS F

Volume-to-Capacity Ratio, v/c 1.01

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 2

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Acceleration Length, LA 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,250 1,668 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.952

Flow Rate, vp 5,194 1,844 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,194 6,957 pcph 0.75

Exiting General Purpose Lanes 7,038 6,957 pcph 1.01

Entering Managed Lanes 945 1,723 pcph 0.55

On Ramp 1,844 4,600 pcph 0.40

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB to Lane Drop

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,660 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,652 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.90 Flow Rate, vp 1,727 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.74

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.2 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 28.2 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Lane Drop to Day Creek

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 4,000 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,652 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.90 Flow Rate, vp 2,303 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.99

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 52.0 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 44.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 60 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,652 715 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,908 775 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 4,770 ft

Volume on Adjacent Ramp 965 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,501 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.552

Flow Rate in Lanes 1 and 2, v12 4,208 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,908 6,957 pcph 0.99

Exiting General Purpose Lanes 6,133 6,957 pcph 0.88

Entering Managed Lanes 1,255 1,723 pcph 0.73

Off Ramp 775 2,000 pcph 0.39

Ramp Influence Area 4,208 4,400 pcph 0.96

Density in Ramp Influence Area, DR 39.9 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.433

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 2,700 pcphpl

Average Speed in Outer Lanes, SO 61.3 mph

Average Speed for Segment, S 56.1 mph

Density across All Lanes, D 42.8 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 300 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,051 890 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,173 965 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp Off Off

Distance to Adjacent Ramp 4,770 2,110 ft

Volume on Adjacent Ramp 775 890 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,351 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 6,282 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.801

Flow Rate in Lanes 1 and 2, v12 4,946 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,173 6,957 pcph 0.89

Exiting General Purpose Lanes 7,138 #VALUE! pcph #VALUE!

Entering Managed Lanes 1,122 1,723 pcph 0.65

On Ramp 965 2,000 pcph 0.48

Ramp Influence Area 5,911 4,600 pcph 1.29

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek to Milliken

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 610 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,799 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.90 Flow Rate, vp 2,363 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.02

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 1,180 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,799 821 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,088 890 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 2,110 3,930 ft

Volume on Adjacent Ramp 965 716 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 5,800 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,203 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.542

Flow Rate in Lanes 1 and 2, v12 4,388 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,088 6,957 pcph 1.02

Exiting General Purpose Lanes 6,198 6,957 pcph 0.89

Entering Managed Lanes 1,288 1,723 pcph 0.75

Off Ramp 890 2,000 pcph 0.45

Ramp Influence Area 4,388 4,400 pcph 1.00

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 380 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,109 660 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,244 716 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp Off Off

Distance to Adjacent Ramp 3,930 1,500 ft

Volume on Adjacent Ramp 890 1,286 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,348 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 8,558 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.774

Flow Rate in Lanes 1 and 2, v12 4,833 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,244 6,957 pcph 0.90

Exiting General Purpose Lanes 6,960 6,957 pcph 1.00

Entering Managed Lanes 1,135 1,723 pcph 0.66

On Ramp 716 2,000 pcph 0.36

Ramp Influence Area 5,549 4,600 pcph 1.21

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,300 130 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,663 1,186 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,921 1,286 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 1,500 3,340 ft

Volume on Adjacent Ramp 716 1,048 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven Off Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 5,402 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 2,309 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.528

Flow Rate in Lanes 1 and 2, v12 4,260 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,921 6,957 pcph 0.99

Exiting General Purpose Lanes 5,636 6,957 pcph 0.81

Entering Managed Lanes 1,259 1,723 pcph 0.73

Off Ramp 1,286 2,000 pcph 0.64

Ramp Influence Area 4,260 4,400 pcph 0.97

Density in Ramp Influence Area, DR 39.7 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.479

Average Speed in Ramp Influence Area, SR 52.4 mph

Average Flow in Outer Lanes, vOA 2,661 pcphpl

Average Speed in Outer Lanes, SO 61.4 mph

Average Speed for Segment, S 55.5 mph

Density across All Lanes, D 43.2 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven On Ramp to Archibald Off Ramp

Alternative Existing Conditions

Time period AM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 4 ln

Weaving Segment Length, LS 2,550 ft

Interchange Density, ID 1.3 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 3,627 967 1,040 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 3.0% 3.0% 3.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.971 0.971 0.971 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 3,932 1,048 1,128 0 pcph

Weaving Flow Rate, vW 2,176 Total Flow Rate, v 6,108

Non-Weaving Flow Rate, vNW 3,932 Volume Ratio, VR 0.356

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven On Ramp to Archibald Off Ramp

Alternative Existing Conditions

Time period AM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,195 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 8,997 pchpl

Demand Flow-Based Capacity, cIW 6,541 pch

Weaving Segment Capacity, cW 6,541 vph

Adjusted Weaving Area Capacity, cwa 6,541 vph

Volume-to-Capacity Ratio, v/c 0.91

Minimum Lane Change Rate, LCMIN 2,176 lc/h

Weaving Lane Change Rate, LCW 2,958 lc/h

Non-weaving Vehicle Index, INW 1,334

Non-weaving Lane Change Rate, LCNW 1,481 lc/h

Total Lane Change Rate, LCALL 4,439 lc/h

Weaving Intensity Factor, W 0.350

Average Weaving Speed, SW 49.7 mph

Average Non-Weaving Speed, SNW 38.9 mph

Average Speed, S 42.2 mph

Density, D 36.2 pcpmpl

Level of Service, LOS E

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,704 6,957 pcph 0.82

Exiting General Purpose Lanes 5,625 6,957 pcph 0.81

On Ramp 1,048 2,000 pcph 0.52

Off Ramp 1,128 2,000 pcph 0.56

Capacity Checks

Capacity

Speed and Density

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 605 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,606 944 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,630 1,023 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 6,110 ft

Volume on Adjacent Ramp 1,048 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp

Alternative Existing Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,382 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.594

Flow Rate in Lanes 1 and 2, v12 3,346 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,630 6,957 pcph 0.81

Exiting General Purpose Lanes 6,653 6,957 pcph 0.96

Entering Managed Lanes 1,023 1,723 pcph 0.59

On Ramp 1,023 2,000 pcph 0.51

Ramp Influence Area 4,370 4,600 pcph 0.95

Density in Ramp Influence Area, DR 35.4 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.581

Average Speed in Ramp Influence Area, SR 50.3 mph

Average Flow in Outer Lanes, vOA 2,283 pcphpl

Average Speed in Outer Lanes, SO 55.5 mph

Average Speed for Segment, S 52.0 mph

Density across All Lanes, D 43.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald to Carnelians 

Alternative Existing Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 260 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,399 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.90 Flow Rate, vp 2,200 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.95

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 54.4 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 40.4 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 4.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 59.7 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,725 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,824 pcphpl

Total Trucks 10.0% Capacity, c 2,297 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,297 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.79

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 59.7 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 58.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 31.0 pcpmpl

Total Ramp Density Adjustment 10.3 mph Level of Service, LOS D

General Purpose Lanes, N 4 ln Average Speed, S 59.7 mph

Adjusted Capacity, cadj 2,297 pcphpl Density, D 23.2 pcphpl

Flow Rate, vp 1,385 pcphpl Level of Service, LOS C

Volume-to-Capacity Ratio, v/c 0.60

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 59.7 40 mph

Segment Length, L / Acceleration Length, LA 2,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Managed Lane

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,725 64 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,471 69 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,471 6,890 pcph 0.79

Exiting General Purpose Lanes 5,540 9,187 pcph 0.60

Entering Managed Lanes 783 1,723 pcph 0.45

Exiting Managed Lanes 713 1,723 pcph 0.41

On Ramp 69 2,000 pcph 0.03

69 2,000 0.03

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 2

Free-Flow Speed, FFS 59.7 60 mph

Segment Length, L / Deceleration Length, LD 1,500 2,600 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,725 775 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,471 840 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,471 9,187 pcph 0.60

Exiting General Purpose Lanes 4,631 6,890 pcph 0.67

Entering Managed Lanes 712 1,723 pcph 0.41

Off Ramp 840 4,600 pcph 0.18

Density in Ramp Influence Area, DR 23.9 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 900 70 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,043 390 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 4,681 423 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 3,000 ft

Volume on Adjacent Ramp 902 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,069 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.624

Flow Rate in Lanes 1 and 2, v12 3,078 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,681 6,957 pcph 0.67

Exiting General Purpose Lanes 4,258 6,957 pcph 0.61

Entering Managed Lanes 609 1,723 pcph 0.35

Off Ramp 423 2,000 pcph 0.21

Ramp Influence Area 3,078 4,400 pcph 0.70

Density in Ramp Influence Area, DR 30.1 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.401

Average Speed in Ramp Influence Area, SR 53.9 mph

Average Flow in Outer Lanes, vOA 1,603 pcphpl

Average Speed in Outer Lanes, SO 65.5 mph

Average Speed for Segment, S 57.4 mph

Density across All Lanes, D 27.4 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 900 420 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,700 832 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 4,284 902 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp Off On

Distance to Adjacent Ramp 3,000 900 ft

Volume on Adjacent Ramp 423 595 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 986 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 3,848 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.589

Flow Rate in Lanes 1 and 2, v12 2,524 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,284 6,957 pcph 0.62

Exiting General Purpose Lanes 5,186 6,957 pcph 0.75

Entering Managed Lanes 557 1,723 pcph 0.32

On Ramp 902 2,000 pcph 0.45

Ramp Influence Area 3,426 4,600 pcph 0.74

Density in Ramp Influence Area, DR 29.2 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.407

Average Speed in Ramp Influence Area, SR 53.8 mph

Average Flow in Outer Lanes, vOA 1,760 pcphpl

Average Speed in Outer Lanes, SO 57.4 mph

Average Speed for Segment, S 55.0 mph

Density across All Lanes, D 31.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 NB On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 330 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,432 538 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.952

Flow Rate, vp 5,132 595 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 900 ft

Volume on Adjacent Ramp 902 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 NB On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,062 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.587

Flow Rate in Lanes 1 and 2, v12 3,011 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,132 6,957 pcph 0.74

Exiting General Purpose Lanes 5,726 6,957 pcph 0.82

Entering Managed Lanes 668 1,723 pcph 0.39

On Ramp 595 2,000 pcph 0.30

Ramp Influence Area 3,606 4,600 pcph 0.78

Density in Ramp Influence Area, DR 31.3 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.438

Average Speed in Ramp Influence Area, SR 53.2 mph

Average Flow in Outer Lanes, vOA 2,121 pcphpl

Average Speed in Outer Lanes, SO 56.1 mph

Average Speed for Segment, S 54.2 mph

Density across All Lanes, D 36.2 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,905 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,893 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.82

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 59.7 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 31.7 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes, N 4 ln Average Speed, S 61.5 mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D 27.3 pcphpl

Flow Rate, vp 1,681 pcphpl Level of Service, LOS D

Volume-to-Capacity Ratio, v/c 0.72

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 2

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Acceleration Length, LA 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,905 945 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.952

Flow Rate, vp 5,679 1,044 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,679 6,957 pcph 0.82

Exiting General Purpose Lanes 6,723 9,276 pcph 0.72

Entering Managed Lanes 739 1,723 pcph 0.43

On Ramp 1,044 4,600 pcph 0.23

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB to Lane Drop

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,660 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,215 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,509 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.65

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 24.4 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Lane Drop to Day Creek

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 4,000 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,215 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,013 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.87

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 58.0 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 34.7 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 60 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,215 703 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,038 762 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 4,770 ft

Volume on Adjacent Ramp 610 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 903 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.574

Flow Rate in Lanes 1 and 2, v12 3,790 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,038 6,957 pcph 0.87

Exiting General Purpose Lanes 5,276 6,957 pcph 0.76

Entering Managed Lanes 1,441 1,723 pcph 0.84

Off Ramp 762 2,000 pcph 0.38

Ramp Influence Area 3,790 4,400 pcph 0.86

Density in Ramp Influence Area, DR 36.3 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.432

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 2,248 pcphpl

Average Speed in Outer Lanes, SO 63.0 mph

Average Speed for Segment, S 56.6 mph

Density across All Lanes, D 36.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 575 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,653 563 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,388 610 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.594

Flow Rate in Lanes 1 and 2, v12 3,198 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,388 6,957 pcph 0.77

Exiting General Purpose Lanes 5,998 6,957 pcph 0.86

Entering Managed Lanes 1,285 1,723 pcph 0.75

On Ramp 610 2,000 pcph 0.31

Ramp Influence Area 3,808 4,600 pcph 0.83

Density in Ramp Influence Area, DR 31.4 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.451

Average Speed in Ramp Influence Area, SR 52.9 mph

Average Flow in Outer Lanes, vOA 2,190 pcphpl

Average Speed in Outer Lanes, SO 55.8 mph

Average Speed for Segment, S 53.9 mph

Density across All Lanes, D 37.9 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek to Milliken

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 610 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,103 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,969 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.85

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 58.6 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 33.6 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 1,180 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,103 728 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,908 789 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 2,110 3,930 ft

Volume on Adjacent Ramp 610 614 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 4,153 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 916 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.576

Flow Rate in Lanes 1 and 2, v12 3,738 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,908 6,957 pcph 0.85

Exiting General Purpose Lanes 5,119 6,957 pcph 0.74

Entering Managed Lanes 1,410 1,723 pcph 0.82

Off Ramp 789 2,000 pcph 0.39

Ramp Influence Area 3,738 4,400 pcph 0.85

Density in Ramp Influence Area, DR 25.8 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.434

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 2,171 pcphpl

Average Speed in Outer Lanes, SO 63.3 mph

Average Speed for Segment, S 56.6 mph

Density across All Lanes, D 35.7 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 550 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,521 566 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,234 614 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.593

Flow Rate in Lanes 1 and 2, v12 3,104 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,234 6,957 pcph 0.75

Exiting General Purpose Lanes 5,848 6,957 pcph 0.84

Entering Managed Lanes 1,249 1,723 pcph 0.72

On Ramp 614 2,000 pcph 0.31

Ramp Influence Area 3,717 4,600 pcph 0.81

Density in Ramp Influence Area, DR 30.8 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.437

Average Speed in Ramp Influence Area, SR 53.2 mph

Average Flow in Outer Lanes, vOA 2,131 pcphpl

Average Speed in Outer Lanes, SO 56.0 mph

Average Speed for Segment, S 54.2 mph

Density across All Lanes, D 36.8 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,300 130 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,974 1,065 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,759 1,155 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 1,500 3,340 ft

Volume on Adjacent Ramp 614 1,420 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 5,305 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 2,632 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.563

Flow Rate in Lanes 1 and 2, v12 3,747 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,759 6,957 pcph 0.83

Exiting General Purpose Lanes 4,604 6,957 pcph 0.66

Entering Managed Lanes 1,374 1,723 pcph 0.80

Off Ramp 1,155 2,000 pcph 0.58

Ramp Influence Area 3,747 4,400 pcph 0.85

Density in Ramp Influence Area, DR 35.3 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.467

Average Speed in Ramp Influence Area, SR 52.6 mph

Average Flow in Outer Lanes, vOA 2,013 pcphpl

Average Speed in Outer Lanes, SO 64.0 mph

Average Speed for Segment, S 56.1 mph

Density across All Lanes, D 34.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven On Ramp to Archibald Off Ramp

Alternative Existing Conditions

Time period PM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 4 ln

Weaving Segment Length, LS 2,550 ft

Interchange Density, ID 1.3 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 3,223 1,310 899 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 3.0% 3.0% 3.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.971 0.971 0.971 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 3,494 1,420 975 0 pcph

Weaving Flow Rate, vW 2,395 Total Flow Rate, v 5,889

Non-Weaving Flow Rate, vNW 3,494 Volume Ratio, VR 0.407

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven On Ramp to Archibald Off Ramp

Alternative Existing Conditions

Time period PM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,756 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 8,954 pchpl

Demand Flow-Based Capacity, cIW 5,730 pch

Weaving Segment Capacity, cW 5,730 vph

Adjusted Weaving Area Capacity, cwa 5,730 vph

Volume-to-Capacity Ratio, v/c 1.00

Minimum Lane Change Rate, LCMIN 2,395 lc/h

Weaving Lane Change Rate, LCW 3,177 lc/h

Non-weaving Vehicle Index, INW 1,185

Non-weaving Lane Change Rate, LCNW 1,332 lc/h

Total Lane Change Rate, LCALL 4,508 lc/h

Weaving Intensity Factor, W 0.354

Average Weaving Speed, SW 49.6 mph

Average Non-Weaving Speed, SNW 37.6 mph

Average Speed, S 41.7 mph

Density, D 35.3 pcpmpl

Level of Service, LOS E

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,773 6,957 pcph 0.69

Exiting General Purpose Lanes 5,218 6,957 pcph 0.75

On Ramp 1,420 2,000 pcph 0.71

Off Ramp 975 2,000 pcph 0.49

Capacity Checks

Capacity

Speed and Density

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 605 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,450 727 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,152 788 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 6,110 ft

Volume on Adjacent Ramp 1,420 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,230 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.594

Flow Rate in Lanes 1 and 2, v12 3,063 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,152 6,957 pcph 0.74

Exiting General Purpose Lanes 5,941 6,957 pcph 0.85

Entering Managed Lanes 1,230 1,723 pcph 0.71

On Ramp 788 2,000 pcph 0.39

Ramp Influence Area 3,851 4,600 pcph 0.84

Density in Ramp Influence Area, DR 31.4 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.456

Average Speed in Ramp Influence Area, SR 52.8 mph

Average Flow in Outer Lanes, vOA 2,090 pcphpl

Average Speed in Outer Lanes, SO 56.2 mph

Average Speed for Segment, S 54.0 mph

Density across All Lanes, D 37.2 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp to Carnelians Off Ramp

Alternative Existing Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 260 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,032 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,942 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.84

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 59.0 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 32.9 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Existing Plus Project Conditions AM & PM



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment 4th St to Rte 66

Alternative Existing Plus Project

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 5,450 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 5.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 57.6 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,555 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.93 Flow Rate, vp 1,359 pcphpl

Total Trucks 11.0% Capacity, c 2,276 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,276 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.60

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 57.6 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 57.6 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 23.6 pcpmpl

Total Ramp Density Adjustment 12.4 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Off Ramp

Alternative Existing Plus Project

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 2

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Deceleration Length, LD 1,500 1,475 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,555 1,373 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 5,437 1,532 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Off Ramp

Alternative Existing Plus Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.260

Flow Rate in Lanes 1 and 2, v12 2,547 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,437 9,187 pcph 0.59

Exiting General Purpose Lanes 3,905 9,187 pcph 0.43

Off Ramp 1,532 4,200 pcph 0.36

Ramp Influence Area 2,547 4,400 pcph 0.58

Density in Ramp Influence Area, DR 12.9 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.436

Average Speed in Ramp Influence Area, SR 52.0 mph

Average Flow in Outer Lanes, vOA 1,445 pcphpl

Average Speed in Outer Lanes, SO 63.7 mph

Average Speed for Segment, S 57.6 mph

Density across All Lanes, D 23.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Loop On Ramp

Alternative Existing Plus Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 25 mph

Segment Length, L / Acceleration Length, LA 1,250 275 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,182 204 vph

Peak Hour Factor, PHF 0.93 0.99

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 3,798 220 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Loop On Ramp

Alternative Existing Plus Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.190

Flow Rate in Lanes 1 and 2, v12 1,519 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,798 9,187 pcph 0.41

Exiting General Purpose Lanes 4,017 9,187 pcph 0.44

On Ramp 220 1,900 pcph 0.12

Ramp Influence Area 1,739 4,600 pcph 0.38

Density in Ramp Influence Area, DR 17.3 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.329

Average Speed in Ramp Influence Area, SR 53.9 mph

Average Flow in Outer Lanes, vOA 1,139 pcphpl

Average Speed in Outer Lanes, SO 57.4 mph

Average Speed for Segment, S 55.8 mph

Density across All Lanes, D 18.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Slip On Ramp

Alternative Existing Plus Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Acceleration Length, LA 1,500 300 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,386 179 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 4,041 200 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Slip On Ramp

Alternative Existing Plus Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.193

Flow Rate in Lanes 1 and 2, v12 1,617 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,041 9,187 pcph 0.44

Exiting General Purpose Lanes 4,241 9,187 pcph 0.46

On Ramp 200 2,100 pcph 0.10

Ramp Influence Area 1,816 4,600 pcph 0.39

Density in Ramp Influence Area, DR 17.7 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.318

Average Speed in Ramp Influence Area, SR 54.1 mph

Average Flow in Outer Lanes, vOA 1,212 pcphpl

Average Speed in Outer Lanes, SO 57.1 mph

Average Speed for Segment, S 55.8 mph

Density across All Lanes, D 19.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 to Baseline

Alternative Existing Plus Project

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,550 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,565 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.93 Flow Rate, vp 1,064 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.46

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 17.2 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline Off Ramp

Alternative Existing Plus Project

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 30 mph

Segment Length, L / Deceleration Length, LD 1,500 105 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 3,565 512 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.952

Flow Rate, vp 4,255 566 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline Off Ramp

Alternative Existing Plus Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 2,174 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,255 9,276 pcph 0.46

Exiting General Purpose Lanes 3,689 9,276 pcph 0.40

Off Ramp 566 1,900 pcph 0.30

Ramp Influence Area 2,174 4,400 pcph 0.49

Density in Ramp Influence Area, DR 22.0 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.544

Average Speed in Ramp Influence Area, SR 51.1 mph

Average Flow in Outer Lanes, vOA 1,040 pcphpl

Average Speed in Outer Lanes, SO 67.7 mph

Average Speed for Segment, S 58.1 mph

Density across All Lanes, D 18.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline On to SR210 Off

Alternative Existing Plus Project

Time period AM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 2 ln

Weaving Segment Length, LS 4,200 ft

Interchange Density, ID 4.0 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population 0

Weather Type Non-severe

Incident Type 0

Capacity Adjustment Factor, CAF

Demand Adjustment Factor, DAF

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 1,846 144 1,207 216 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 11.0% 3.0% 11.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971 0.901 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 2,157 156 1,410 234 pcph

Weaving Flow Rate, vW 1,566 Total Flow Rate, v 3,958

Non-Weaving Flow Rate, vNW 2,391 Volume Ratio, VR 0.396

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline On to SR210 Off

Alternative Existing Plus Project

Time period AM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,634 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 11,409 pchpl

Demand Flow-Based Capacity, cIW 5,505 pch

Weaving Segment Capacity, cW 5,505 vph

Adjusted Weaving Area Capacity, cwa 5,505 vph

Volume-to-Capacity Ratio, v/c 0.65

Minimum Lane Change Rate, LCMIN 1,566 lc/h

Weaving Lane Change Rate, LCW 3,106 lc/h

Non-weaving Vehicle Index, INW 4,017

Non-weaving Lane Change Rate, LCNW 2,222 lc/h

Total Lane Change Rate, LCALL 5,329 lc/h

Weaving Intensity Factor, W 0.273

Average Weaving Speed, SW 51.8 mph

Average Non-Weaving Speed, SNW 41.1 mph

Average Speed, S 44.8 mph

Density, D 44.2 pcpmpl

Level of Service, LOS E

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,644 9,276 pcph 0.39

Exiting General Purpose Lanes 2,416 11,595 pcph 0.21

On Ramp 390 4,000 pcph 0.10

Off Ramp 1,618 4,400 pcph 0.37

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 EB Loop Off Ramp

Alternative Existing Plus Project

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 35 mph

Segment Length, L / Deceleration Length, LD 1,500 1,350 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 1,990 544 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 2,375 618 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 EB Loop Off Ramp

Alternative Existing Plus Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 1,384 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,375 9,276 pcph 0.26

Exiting General Purpose Lanes 1,757 9,276 pcph 0.19

Off Ramp 618 2,000 pcph 0.31

Ramp Influence Area 1,384 4,400 pcph 0.31

Density in Ramp Influence Area, DR 4.0 pcpmpl

Level of Service, LOS A

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.484

Average Speed in Ramp Influence Area, SR 52.3 mph

Average Flow in Outer Lanes, vOA 495 pcphpl

Average Speed in Outer Lanes, SO 67.9 mph

Average Speed for Segment, S 57.8 mph

Density across All Lanes, D 10.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 On to Beech Off

Alternative Existing Plus Project

Time period AM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 2 ln

Weaving Segment Length, LS 3,300 ft

Interchange Density, ID 4.0 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF

Demand Adjustment Factor, DAF

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 1,396 754 50 323 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 11.0% 8.0% 11.0% 8.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926 0.901 0.926

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 1,631 857 58 367 pcph

Weaving Flow Rate, vW 916 Total Flow Rate, v 2,914

Non-Weaving Flow Rate, vNW 1,998 Volume Ratio, VR 0.314

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 On to Beech Off

Alternative Existing Plus Project

Time period AM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 5,737 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 11,408 pchpl

Demand Flow-Based Capacity, cIW 6,961 pch

Weaving Segment Capacity, cW 6,961 vph

Adjusted Weaving Area Capacity, cwa 6,961 vph

Volume-to-Capacity Ratio, v/c 0.38

Minimum Lane Change Rate, LCMIN 916 lc/h

Weaving Lane Change Rate, LCW 2,105 lc/h

Non-weaving Vehicle Index, INW 2,638

Non-weaving Lane Change Rate, LCNW 2,135 lc/h

Total Lane Change Rate, LCALL 4,239 lc/h

Weaving Intensity Factor, W 0.275

Average Weaving Speed, SW 51.8 mph

Average Non-Weaving Speed, SNW 48.3 mph

Average Speed, S 49.3 mph

Density, D 29.5 pcpmpl

Level of Service, LOS D

Flow Capacity V/C Ratio

Entering General Purpose Lanes 1,726 9,276 pcph 0.19

Exiting General Purpose Lanes 2,546 11,595 pcph 0.22

On Ramp 1,224 4,400 pcph 0.28

Off Ramp 404 2,000 pcph 0.20

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech On

Alternative Existing Plus Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 175 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,150 226 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 2,566 245 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech On

Alternative Existing Plus Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.236

Flow Rate in Lanes 1 and 2, v12 1,026 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,566 9,276 pcph 0.28

Exiting General Purpose Lanes 2,811 9,276 pcph 0.30

On Ramp 245 2,000 pcph 0.12

Ramp Influence Area 1,271 4,600 pcph 0.28

Density in Ramp Influence Area, DR 14.3 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.321

Average Speed in Ramp Influence Area, SR 55.5 mph

Average Flow in Outer Lanes, vOA 770 pcphpl

Average Speed in Outer Lanes, SO 60.9 mph

Average Speed for Segment, S 58.4 mph

Density across All Lanes, D 12.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech to Duncan Canyon

Alternative Existing Plus Project

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,330 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 2,376 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.93 Flow Rate, vp 709 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.31

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 11.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment 4th St to Rte 66

Alternative Existing Plus Project

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 5,450 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 5.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 57.6 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,325 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,140 pcphpl

Total Trucks 11.0% Capacity, c 2,276 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,276 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.94

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 57.6 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 53.5 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 40.0 pcpmpl

Total Ramp Density Adjustment 12.4 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Off Ramp

Alternative Existing Plus Project

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 2

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Deceleration Length, LD 1,500 1,475 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 7,325 1,534 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 8,559 1,712 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Off Ramp

Alternative Existing Plus Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.260

Flow Rate in Lanes 1 and 2, v12 3,492 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,559 9,187 pcph 0.93

Exiting General Purpose Lanes 6,847 9,187 pcph 0.75

Off Ramp 1,712 4,200 pcph 0.41

Ramp Influence Area 3,492 4,400 pcph 0.79

Density in Ramp Influence Area, DR 21.0 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.452

Average Speed in Ramp Influence Area, SR 51.7 mph

Average Flow in Outer Lanes, vOA 2,533 pcphpl

Average Speed in Outer Lanes, SO 59.5 mph

Average Speed for Segment, S 56.0 mph

Density across All Lanes, D 38.2 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Loop On Ramp

Alternative Existing Plus Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 25 mph

Segment Length, L / Acceleration Length, LA 1,250 275 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,791 1,079 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 6,766 1,204 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Loop On Ramp

Alternative Existing Plus Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.067

Flow Rate in Lanes 1 and 2, v12 2,707 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,766 9,187 pcph 0.74

Exiting General Purpose Lanes 7,970 9,187 pcph 0.87

On Ramp 1,204 1,900 pcph 0.63

Ramp Influence Area 3,910 4,600 pcph 0.85

Density in Ramp Influence Area, DR 33.8 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.502

Average Speed in Ramp Influence Area, SR 50.8 mph

Average Flow in Outer Lanes, vOA 2,030 pcphpl

Average Speed in Outer Lanes, SO 54.2 mph

Average Speed for Segment, S 52.5 mph

Density across All Lanes, D 38.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Slip On Ramp

Alternative Existing Plus Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Acceleration Length, LA 1,500 300 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 6,870 335 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 8,027 374 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Slip On Ramp

Alternative Existing Plus Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.171

Flow Rate in Lanes 1 and 2, v12 3,211 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,027 9,187 pcph 0.87

Exiting General Purpose Lanes 8,401 9,187 pcph 0.91

On Ramp 374 2,100 pcph 0.18

Ramp Influence Area 3,585 4,600 pcph 0.78

Density in Ramp Influence Area, DR 31.5 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.435

Average Speed in Ramp Influence Area, SR 52.0 mph

Average Flow in Outer Lanes, vOA 2,408 pcphpl

Average Speed in Outer Lanes, SO 52.5 mph

Average Speed for Segment, S 52.3 mph

Density across All Lanes, D 40.2 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 to Baseline

Alternative Existing Plus Project

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,550 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,205 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,105 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.91

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 56.4 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 37.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline Off Ramp

Alternative Existing Plus Project

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 30 mph

Segment Length, L / Deceleration Length, LD 1,500 105 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 7,205 827 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.952

Flow Rate, vp 8,418 914 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline Off Ramp

Alternative Existing Plus Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 4,186 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,418 9,276 pcph 0.91

Exiting General Purpose Lanes 7,504 9,276 pcph 0.81

Off Ramp 914 1,900 pcph 0.48

Ramp Influence Area 4,186 4,400 pcph 0.95

Density in Ramp Influence Area, DR 39.3 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.575

Average Speed in Ramp Influence Area, SR 50.5 mph

Average Flow in Outer Lanes, vOA 2,116 pcphpl

Average Speed in Outer Lanes, SO 63.5 mph

Average Speed for Segment, S 56.3 mph

Density across All Lanes, D 37.4 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline On to SR210 Off

Alternative Existing Plus Project

Time period PM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 2 ln

Weaving Segment Length, LS 4,200 ft

Interchange Density, ID 4.0 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population 0

Weather Type Non-severe

Incident Type 0

Capacity Adjustment Factor, CAF

Demand Adjustment Factor, DAF

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 3,936 234 2,442 352 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 11.0% 3.0% 11.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971 0.901 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 4,599 254 2,853 382 pcph

Weaving Flow Rate, vW 3,107 Total Flow Rate, v 8,088

Non-Weaving Flow Rate, vNW 4,981 Volume Ratio, VR 0.384

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline On to SR210 Off

Alternative Existing Plus Project

Time period PM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,504 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 11,419 pchpl

Demand Flow-Based Capacity, cIW 5,662 pch

Weaving Segment Capacity, cW 5,662 vph

Adjusted Weaving Area Capacity, cwa 5,662 vph

Volume-to-Capacity Ratio, v/c 1.29

Minimum Lane Change Rate, LCMIN 3,107 lc/h

Weaving Lane Change Rate, LCW 4,647 lc/h

Non-weaving Vehicle Index, INW 8,367

Non-weaving Lane Change Rate, LCNW 2,800 lc/h

Total Lane Change Rate, LCALL 7,447 lc/h

Weaving Intensity Factor, W 0.355

Average Weaving Speed, SW 49.6 mph

Average Non-Weaving Speed, SNW 20.1 mph

Average Speed, S 26.1 mph

Density, D - pcpmpl

Level of Service, LOS F

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,452 9,276 pcph 0.80

Exiting General Purpose Lanes 4,911 11,595 pcph 0.42

On Ramp 635 4,000 pcph 0.16

Off Ramp 3,176 4,400 pcph 0.72

Capacity Checks

Capacity

Speed and Density

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 EB Loop Off Ramp

Alternative Existing Plus Project

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 35 mph

Segment Length, L / Deceleration Length, LD 1,500 1,350 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,170 585 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 4,872 665 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 EB Loop Off Ramp

Alternative Existing Plus Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 2,499 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,872 9,276 pcph 0.53

Exiting General Purpose Lanes 4,207 9,276 pcph 0.45

Off Ramp 665 2,000 pcph 0.33

Ramp Influence Area 2,499 4,400 pcph 0.57

Density in Ramp Influence Area, DR 13.6 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.488

Average Speed in Ramp Influence Area, SR 52.2 mph

Average Flow in Outer Lanes, vOA 1,186 pcphpl

Average Speed in Outer Lanes, SO 67.2 mph

Average Speed for Segment, S 58.6 mph

Density across All Lanes, D 20.8 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 On to Beech Off

Alternative Existing Plus Project

Time period PM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 2 ln

Weaving Segment Length, LS 3,300 ft

Interchange Density, ID 4.0 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF

Demand Adjustment Factor, DAF

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 3,362 1,177 223 505 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 11.0% 8.0% 11.0% 8.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926 0.901 0.926

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 3,928 1,338 261 574 pcph

Weaving Flow Rate, vW 1,599 Total Flow Rate, v 6,101

Non-Weaving Flow Rate, vNW 4,502 Volume Ratio, VR 0.262

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 On to Beech Off

Alternative Existing Plus Project

Time period PM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 5,180 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 11,451 pchpl

Demand Flow-Based Capacity, cIW 8,323 pch

Weaving Segment Capacity, cW 8,323 vph

Adjusted Weaving Area Capacity, cwa 8,323 vph

Volume-to-Capacity Ratio, v/c 0.67

Minimum Lane Change Rate, LCMIN 1,599 lc/h

Weaving Lane Change Rate, LCW 2,788 lc/h

Non-weaving Vehicle Index, INW 5,943

Non-weaving Lane Change Rate, LCNW 2,693 lc/h

Total Lane Change Rate, LCALL 5,481 lc/h

Weaving Intensity Factor, W 0.337

Average Weaving Speed, SW 50.1 mph

Average Non-Weaving Speed, SNW 35.7 mph

Average Speed, S 38.6 mph

Density, D 78.9 pcpmpl

Level of Service, LOS E

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,189 9,276 pcph 0.45

Exiting General Purpose Lanes 5,312 11,595 pcph 0.46

On Ramp 1,912 4,400 pcph 0.43

Off Ramp 789 2,000 pcph 0.39

Capacity Checks

Capacity

Speed and Density

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech On

Alternative Existing Plus Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 175 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,539 513 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 5,303 556 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech On

Alternative Existing Plus Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.148

Flow Rate in Lanes 1 and 2, v12 2,121 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,303 9,276 pcph 0.57

Exiting General Purpose Lanes 5,860 9,276 pcph 0.63

On Ramp 556 2,000 pcph 0.28

Ramp Influence Area 2,678 4,600 pcph 0.58

Density in Ramp Influence Area, DR 25.1 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.364

Average Speed in Ramp Influence Area, SR 54.7 mph

Average Flow in Outer Lanes, vOA 1,591 pcphpl

Average Speed in Outer Lanes, SO 58.0 mph

Average Speed for Segment, S 56.4 mph

Density across All Lanes, D 26.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech to Duncan Canyon

Alternative Existing Plus Project

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,330 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,052 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,476 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.64

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 23.8 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Duncan Canyon to Beech 

Alternative Existing + Project

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,060 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 5.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 57.6 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,002 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 1,525 pcphpl

Total Trucks 11.0% Capacity, c 2,276 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,276 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.67

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 57.6 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 57.6 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 26.5 pcpmpl

Total Ramp Density Adjustment 12.4 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech Off Ramp

Alternative Existing + Project

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Deceleration Length, LD 1,500 70 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,002 391 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 6,101 424 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech Off Ramp

Alternative Existing + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 2,899 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,101 9,187 pcph 0.66

Exiting General Purpose Lanes 5,677 9,187 pcph 0.62

Off Ramp 424 2,100 pcph 0.20

Ramp Influence Area 2,899 4,400 pcph 0.66

Density in Ramp Influence Area, DR 28.6 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.336

Average Speed in Ramp Influence Area, SR 53.7 mph

Average Flow in Outer Lanes, vOA 1,601 pcphpl

Average Speed in Outer Lanes, SO 63.1 mph

Average Speed for Segment, S 58.3 mph

Density across All Lanes, D 26.2 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech On Ramp

Alternative Existing + Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 25 mph

Segment Length, L / Acceleration Length, LA 1,500 1,500 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,611 995 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 5,624 1,110 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech On Ramp

Alternative Existing + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.079

Flow Rate in Lanes 1 and 2, v12 2,250 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,624 9,187 pcph 0.61

Exiting General Purpose Lanes 6,735 #VALUE! pcph #VALUE!

On Ramp 1,110 1,900 pcph 0.58

Ramp Influence Area 3,360 4,600 pcph 0.73

Density in Ramp Influence Area, DR 21.8 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.358

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 1,687 pcphpl

Average Speed in Outer Lanes, SO 55.4 mph

Average Speed for Segment, S 54.4 mph

Density across All Lanes, D 31.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech to SR 210

Alternative Existing + Project

Time Period AM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 1,340 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,606 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 1,368 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.59

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 22.1 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 Off Ramps

Alternative Existing + Project

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 6 4

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Deceleration Length, LD 1,500 1,600 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,606 1,957 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 6,838 2,225 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 Off Ramps

Alternative Existing + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,838 13,914 pcph 0.49

Exiting General Purpose Lanes 4,613 13,914 pcph 0.33

Off Ramp 2,225 9,200 pcph 0.24

Density in Ramp Influence Area, DR 19.9 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 On Ramps

Alternative Existing + Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 5 3

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 1,275 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,649 3,962 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 4,451 4,504 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 On Ramps

Alternative Existing + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD -0.345

Flow Rate in Lanes 1 and 2, v12 1,389 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,451 11,595 pcph 0.38

Exiting General Purpose Lanes 8,955 #VALUE! pcph #VALUE!

On Ramp 4,504 6,000 pcph 0.75

Ramp Influence Area 5,893 4,600 pcph 1.28

Density in Ramp Influence Area, DR 41.4 pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 1.633

Average Speed in Ramp Influence Area, SR 29.4 mph

Average Flow in Outer Lanes, vOA 694 pcphpl

Average Speed in Outer Lanes, SO 61.2 mph

Average Speed for Segment, S 34.0 mph

Density across All Lanes, D 53.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 to Baseline

Alternative Existing + Project

Time Period AM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 740 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,611 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 1,857 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.80

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 60.1 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 30.9 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Off Ramp

Alternative Existing + Project

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 5 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 110 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 7,611 591 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 9,284 672 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Off Ramp

Alternative Existing + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 3,617 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 9,284 11,595 pcph 0.80

Exiting General Purpose Lanes 8,612 11,595 pcph 0.74

Off Ramp 672 2,000 pcph 0.34

Ramp Influence Area 3,617 4,400 pcph 0.82

Density in Ramp Influence Area, DR 34.4 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.423

Average Speed in Ramp Influence Area, SR 53.5 mph

Average Flow in Outer Lanes, vOA 1,889 pcphpl

Average Speed in Outer Lanes, SO 64.4 mph

Average Speed for Segment, S 59.7 mph

Density across All Lanes, D 31.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Loop On Ramp

Alternative Existing + Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 750 175 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 7,020 1,109 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 8,563 1,202 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Loop On Ramp

Alternative Existing + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.068

Flow Rate in Lanes 1 and 2, v12 3,425 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,563 9,276 pcph 0.92

Exiting General Purpose Lanes 9,765 #VALUE! pcph #VALUE!

On Ramp 1,202 1,900 pcph 0.63

Ramp Influence Area 4,628 4,600 pcph 1.01

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Slip On Ramp

Alternative Existing + Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 1,500 475 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 8,129 387 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 9,916 420 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Slip On Ramp

Alternative Existing + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.165

Flow Rate in Lanes 1 and 2, v12 4,516 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 9,916 9,276 pcph 1.07

Exiting General Purpose Lanes 10,335 #VALUE! pcph #VALUE!

On Ramp 420 1,900 pcph 0.22

Ramp Influence Area 4,935 4,600 pcph 1.07

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline to Rte 66

Alternative Existing + Project

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 460 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 8,516 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 2,597 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.12

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Off Ramp

Alternative Existing + Project

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 1,450 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 8,516 697 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 10,388 792 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Off Ramp

Alternative Existing + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 4,988 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 10,388 9,276 pcph 1.12

Exiting General Purpose Lanes 9,595 9,276 pcph 1.03

Off Ramp 792 2,000 pcph 0.40

Ramp Influence Area 4,988 4,400 pcph 1.13

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Loop On

Alternative Existing + Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 1,250 325 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 7,819 689 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 9,537 783 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Loop On

Alternative Existing + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.120

Flow Rate in Lanes 1 and 2, v12 4,137 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 9,537 9,276 pcph 1.03

Exiting General Purpose Lanes 10,321 #VALUE! pcph #VALUE!

On Ramp 783 1,900 pcph 0.41

Ramp Influence Area 4,921 4,600 pcph 1.07

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Slip On

Alternative Existing + Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 610 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 8,508 213 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 10,378 242 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Slip On

Alternative Existing + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.188

Flow Rate in Lanes 1 and 2, v12 4,978 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 10,378 9,276 pcph 1.12

Exiting General Purpose Lanes 10,620 #VALUE! pcph #VALUE!

On Ramp 242 2,000 pcph 0.12

Ramp Influence Area 5,220 4,600 pcph 1.13

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 to 4th

Alternative Existing + Project

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 5,760 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 8,721 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 2,659 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.15

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Duncan Canyon to Beech 

Alternative Existing + Project

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,060 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 5.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 57.6 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,181 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 939 pcphpl

Total Trucks 11.0% Capacity, c 2,276 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,276 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.41

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 57.6 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 57.6 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 16.3 pcpmpl

Total Ramp Density Adjustment 12.4 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech Off Ramp

Alternative Existing + Project

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Deceleration Length, LD 1,500 70 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 3,181 224 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 3,756 243 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech Off Ramp

Alternative Existing + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 1,775 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,756 9,187 pcph 0.41

Exiting General Purpose Lanes 3,513 9,187 pcph 0.38

Off Ramp 243 2,100 pcph 0.12

Ramp Influence Area 1,775 4,400 pcph 0.40

Density in Ramp Influence Area, DR 18.9 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.320

Average Speed in Ramp Influence Area, SR 54.0 mph

Average Flow in Outer Lanes, vOA 991 pcphpl

Average Speed in Outer Lanes, SO 65.5 mph

Average Speed for Segment, S 59.5 mph

Density across All Lanes, D 15.8 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech On Ramp

Alternative Existing + Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 25 mph

Segment Length, L / Acceleration Length, LA 1,500 1,500 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,957 501 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 3,492 559 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech On Ramp

Alternative Existing + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.148

Flow Rate in Lanes 1 and 2, v12 1,397 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,492 9,187 pcph 0.38

Exiting General Purpose Lanes 4,051 #VALUE! pcph #VALUE!

On Ramp 559 1,900 pcph 0.29

Ramp Influence Area 1,956 4,600 pcph 0.43

Density in Ramp Influence Area, DR 11.1 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.274

Average Speed in Ramp Influence Area, SR 54.8 mph

Average Flow in Outer Lanes, vOA 1,048 pcphpl

Average Speed in Outer Lanes, SO 57.7 mph

Average Speed for Segment, S 56.3 mph

Density across All Lanes, D 18.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech to SR 210

Alternative Existing + Project

Time Period PM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 1,340 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,458 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 817 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.35

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 13.2 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 Off Ramps

Alternative Existing + Project

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 6 4

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Deceleration Length, LD 1,500 1,600 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 3,458 1,410 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 4,083 1,603 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 Off Ramps

Alternative Existing + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,083 13,914 pcph 0.29

Exiting General Purpose Lanes 2,480 13,914 pcph 0.18

Off Ramp 1,603 9,200 pcph 0.17

Density in Ramp Influence Area, DR 11.9 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 On Ramps

Alternative Existing + Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 5 3

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 1,275 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,048 2,268 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 2,418 2,578 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 On Ramps

Alternative Existing + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.251

Flow Rate in Lanes 1 and 2, v12 755 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,418 11,595 pcph 0.21

Exiting General Purpose Lanes 4,997 #VALUE! pcph #VALUE!

On Ramp 2,578 6,000 pcph 0.43

Ramp Influence Area 3,333 4,600 pcph 0.72

Density in Ramp Influence Area, DR 22.4 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.328

Average Speed in Ramp Influence Area, SR 55.4 mph

Average Flow in Outer Lanes, vOA 377 pcphpl

Average Speed in Outer Lanes, SO 61.9 mph

Average Speed for Segment, S 56.9 mph

Density across All Lanes, D 18.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 to Baseline

Alternative Existing + Project

Time Period PM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 740 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,316 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 1,019 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.44

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 16.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Off Ramp

Alternative Existing + Project

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 5 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 110 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,316 548 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 5,097 623 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Off Ramp

Alternative Existing + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 2,351 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,097 11,595 pcph 0.44

Exiting General Purpose Lanes 4,474 11,595 pcph 0.39

Off Ramp 623 2,000 pcph 0.31

Ramp Influence Area 2,351 4,400 pcph 0.53

Density in Ramp Influence Area, DR 23.5 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.419

Average Speed in Ramp Influence Area, SR 53.6 mph

Average Flow in Outer Lanes, vOA 915 pcphpl

Average Speed in Outer Lanes, SO 67.9 mph

Average Speed for Segment, S 60.4 mph

Density across All Lanes, D 17.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Loop On Ramp

Alternative Existing + Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 750 175 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,768 392 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 4,449 425 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Loop On Ramp

Alternative Existing + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.165

Flow Rate in Lanes 1 and 2, v12 1,780 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,449 9,276 pcph 0.48

Exiting General Purpose Lanes 4,874 #VALUE! pcph #VALUE!

On Ramp 425 1,900 pcph 0.22

Ramp Influence Area 2,205 4,600 pcph 0.48

Density in Ramp Influence Area, DR 21.5 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.348

Average Speed in Ramp Influence Area, SR 55.0 mph

Average Flow in Outer Lanes, vOA 1,335 pcphpl

Average Speed in Outer Lanes, SO 58.9 mph

Average Speed for Segment, S 57.1 mph

Density across All Lanes, D 21.4 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Slip On Ramp

Alternative Existing + Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 1,500 475 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,160 159 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 4,912 172 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Slip On Ramp

Alternative Existing + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.196

Flow Rate in Lanes 1 and 2, v12 1,965 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,912 9,276 pcph 0.53

Exiting General Purpose Lanes 5,085 #VALUE! pcph #VALUE!

On Ramp 172 1,900 pcph 0.09

Ramp Influence Area 2,137 4,600 pcph 0.46

Density in Ramp Influence Area, DR 19.2 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.330

Average Speed in Ramp Influence Area, SR 55.3 mph

Average Flow in Outer Lanes, vOA 1,474 pcphpl

Average Speed in Outer Lanes, SO 58.4 mph

Average Speed for Segment, S 57.1 mph

Density across All Lanes, D 22.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline to Rte 66

Alternative Existing + Project

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 460 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,319 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 1,275 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.55

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 20.6 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Off Ramp

Alternative Existing + Project

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 1,450 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,319 689 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 5,100 783 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Off Ramp

Alternative Existing + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 2,665 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,100 9,276 pcph 0.55

Exiting General Purpose Lanes 4,317 9,276 pcph 0.47

Off Ramp 783 2,000 pcph 0.39

Ramp Influence Area 2,665 4,400 pcph 0.61

Density in Ramp Influence Area, DR 14.1 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.433

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 1,217 pcphpl

Average Speed in Outer Lanes, SO 67.1 mph

Average Speed for Segment, S 59.1 mph

Density across All Lanes, D 21.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Loop On

Alternative Existing + Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 1,250 325 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,630 458 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 4,286 521 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Loop On

Alternative Existing + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.153

Flow Rate in Lanes 1 and 2, v12 1,715 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,286 9,276 pcph 0.46

Exiting General Purpose Lanes 4,807 #VALUE! pcph #VALUE!

On Ramp 521 1,900 pcph 0.27

Ramp Influence Area 2,235 4,600 pcph 0.49

Density in Ramp Influence Area, DR 20.7 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.341

Average Speed in Ramp Influence Area, SR 55.1 mph

Average Flow in Outer Lanes, vOA 1,286 pcphpl

Average Speed in Outer Lanes, SO 59.1 mph

Average Speed for Segment, S 57.2 mph

Density across All Lanes, D 21.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Slip On

Alternative Existing + Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 610 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,088 170 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 4,827 193 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Slip On

Alternative Existing + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.194

Flow Rate in Lanes 1 and 2, v12 1,931 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,827 9,276 pcph 0.52

Exiting General Purpose Lanes 5,021 #VALUE! pcph #VALUE!

On Ramp 193 2,000 pcph 0.10

Ramp Influence Area 2,124 4,600 pcph 0.46

Density in Ramp Influence Area, DR 18.2 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.305

Average Speed in Ramp Influence Area, SR 55.8 mph

Average Flow in Outer Lanes, vOA 1,448 pcphpl

Average Speed in Outer Lanes, SO 58.5 mph

Average Speed for Segment, S 57.3 mph

Density across All Lanes, D 21.9 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 to 4th

Alternative Existing + Project

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 5,760 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,258 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 1,257 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.54

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 20.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Carnelian to Archibald

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,490 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,906 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 2,021 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.87

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 57.8 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 34.9 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 150 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,906 684 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,064 742 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 3,935 ft

Volume on Adjacent Ramp 882 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,293 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.574

Flow Rate in Lanes 1 and 2, v12 3,798 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,064 6,957 pcph 0.87

Exiting General Purpose Lanes 5,322 6,957 pcph 0.76

Entering Managed Lanes 543 1,723 pcph 0.31

Off Ramp 742 2,000 pcph 0.37

Ramp Influence Area 3,798 4,400 pcph 0.86

Density in Ramp Influence Area, DR 35.6 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.430

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 2,266 pcphpl

Average Speed in Outer Lanes, SO 63.0 mph

Average Speed for Segment, S 56.6 mph

Density across All Lanes, D 36.8 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,290 560 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,284 814 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,295 882 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 3,935 ft

Volume on Adjacent Ramp 742 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,260 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.593

Flow Rate in Lanes 1 and 2, v12 3,141 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,295 6,957 pcph 0.76

Exiting General Purpose Lanes 6,177 6,957 pcph 0.89

Entering Managed Lanes 474 1,723 pcph 0.28

On Ramp 882 2,000 pcph 0.44

Ramp Influence Area 4,023 4,600 pcph 0.87

Density in Ramp Influence Area, DR 33.0 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.494

Average Speed in Ramp Influence Area, SR 52.1 mph

Average Flow in Outer Lanes, vOA 2,154 pcphpl

Average Speed in Outer Lanes, SO 55.9 mph

Average Speed for Segment, S 53.4 mph

Density across All Lanes, D 39.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 155 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,023 1,470 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,209 1,593 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 1,290 ft

Volume on Adjacent Ramp 882 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 9,515 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.531

Flow Rate in Lanes 1 and 2, v12 4,046 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,209 6,957 pcph 0.89

Exiting General Purpose Lanes 4,615 6,957 pcph 0.66

Entering Managed Lanes 556 1,723 pcph 0.32

Off Ramp 1,593 2,000 pcph 0.80

Ramp Influence Area 4,046 4,400 pcph 0.92

Density in Ramp Influence Area, DR 37.7 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.506

Average Speed in Ramp Influence Area, SR 51.8 mph

Average Flow in Outer Lanes, vOA 2,162 pcphpl

Average Speed in Outer Lanes, SO 63.4 mph

Average Speed for Segment, S 55.3 mph

Density across All Lanes, D 37.8 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven On Ramp to Miliken Off Ramp

Alternative Existing Plus Project Conditions

Time period AM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 4 ln

Weaving Segment Length, LS 2,575 ft

Interchange Density, ID 1.3 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 2,744 1,033 944 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 3.0% 3.0% 3.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.971 0.971 0.971 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 2,975 1,120 1,024 0 pcph

Weaving Flow Rate, vW 2,144 Total Flow Rate, v 5,119

Non-Weaving Flow Rate, vNW 2,975 Volume Ratio, VR 0.419

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven On Ramp to Miliken Off Ramp

Alternative Existing Plus Project Conditions

Time period AM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,893 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 8,946 pchpl

Demand Flow-Based Capacity, cIW 5,563 pch

Weaving Segment Capacity, cW 5,563 vph

Adjusted Weaving Area Capacity, cwa 5,563 vph

Volume-to-Capacity Ratio, v/c 0.89

Minimum Lane Change Rate, LCMIN 2,144 lc/h

Weaving Lane Change Rate, LCW 2,935 lc/h

Non-weaving Vehicle Index, INW 1,021

Non-weaving Lane Change Rate, LCNW 1,238 lc/h

Total Lane Change Rate, LCALL 4,173 lc/h

Weaving Intensity Factor, W 0.331

Average Weaving Speed, SW 50.2 mph

Average Non-Weaving Speed, SNW 40.3 mph

Average Speed, S 44.0 mph

Density, D 29.1 pcpmpl

Level of Service, LOS D

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,558 9,276 pcph 0.49

Exiting General Purpose Lanes 4,655 6,957 pcph 0.67

On Ramp 1,120 2,000 pcph 0.56

Off Ramp 1,024 2,000 pcph 0.51

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 390 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,769 687 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 4,658 744 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 1,900 ft

Volume on Adjacent Ramp 737 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 4,871 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.651

Flow Rate in Lanes 1 and 2, v12 3,031 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,658 6,957 pcph 0.67

Exiting General Purpose Lanes 5,403 6,957 pcph 0.78

Entering Managed Lanes 417 1,723 pcph 0.24

On Ramp 744 2,000 pcph 0.37

Ramp Influence Area 3,775 4,600 pcph 0.82

Density in Ramp Influence Area, DR 32.2 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.460

Average Speed in Ramp Influence Area, SR 52.7 mph

Average Flow in Outer Lanes, vOA 1,627 pcphpl

Average Speed in Outer Lanes, SO 57.8 mph

Average Speed for Segment, S 54.2 mph

Density across All Lanes, D 32.4 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken to Day Creek

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 400 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,392 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 1,810 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.78

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 60.6 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 29.9 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 90 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,392 680 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,429 737 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 1,900 4,400 ft

Volume on Adjacent Ramp 744 1,378 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 5,323 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,956 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.590

Flow Rate in Lanes 1 and 2, v12 3,507 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,429 6,957 pcph 0.78

Exiting General Purpose Lanes 4,692 6,957 pcph 0.67

Entering Managed Lanes 486 1,723 pcph 0.28

Off Ramp 737 2,000 pcph 0.37

Ramp Influence Area 3,507 4,400 pcph 0.80

Density in Ramp Influence Area, DR 33.6 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.429

Average Speed in Ramp Influence Area, SR 53.4 mph

Average Flow in Outer Lanes, vOA 1,922 pcphpl

Average Speed in Outer Lanes, SO 64.3 mph

Average Speed for Segment, S 56.8 mph

Density across All Lanes, D 32.4 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 610 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,775 1,271 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 4,665 1,378 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 737 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,254 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.595

Flow Rate in Lanes 1 and 2, v12 2,774 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,665 6,957 pcph 0.67

Exiting General Purpose Lanes 6,043 6,957 pcph 0.87

Entering Managed Lanes 418 1,723 pcph 0.24

On Ramp 1,378 2,000 pcph 0.69

Ramp Influence Area 4,152 4,600 pcph 0.90

Density in Ramp Influence Area, DR 33.5 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.520

Average Speed in Ramp Influence Area, SR 51.6 mph

Average Flow in Outer Lanes, vOA 1,891 pcphpl

Average Speed in Outer Lanes, SO 56.9 mph

Average Speed for Segment, S 53.1 mph

Density across All Lanes, D 37.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On to Lane Add

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,300 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,929 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 1,523 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.66

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 24.6 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Lane Add to I-15

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 2,000 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,929 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 1,219 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.53

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 19.7 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 5 1

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Deceleration Length, LD 1,500 1,520 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,929 3,207 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,093 3,477 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,093 11,595 pcph 0.53

Exiting General Purpose Lanes 2,616 6,957 pcph 0.38

Entering Managed Lanes 546 1,723 pcph 0.32

Off Ramp 3,477 2,300 pcph 1.51

Density in Ramp Influence Area, DR 21.3 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 to Cherry

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,985 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 2,015 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 830 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.36

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 13.4 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 45 mph

Segment Length, L / Deceleration Length, LD 1,500 140 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 2,015 401 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 2,490 435 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 597 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 657 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.678

Flow Rate in Lanes 1 and 2, v12 1,828 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,490 6,957 pcph 0.36

Exiting General Purpose Lanes 2,055 6,957 pcph 0.30

Entering Managed Lanes 223 1,723 pcph 0.13

Off Ramp 435 2,100 pcph 0.21

Ramp Influence Area 1,828 4,400 pcph 0.42

Density in Ramp Influence Area, DR 18.7 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.337

Average Speed in Ramp Influence Area, SR 55.2 mph

Average Flow in Outer Lanes, vOA 662 pcphpl

Average Speed in Outer Lanes, SO 67.9 mph

Average Speed for Segment, S 58.1 mph

Density across All Lanes, D 13.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry On

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,080 150 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 1,651 551 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 2,040 597 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 435 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry On

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 321 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.582

Flow Rate in Lanes 1 and 2, v12 1,187 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,040 6,957 pcph 0.29

Exiting General Purpose Lanes 2,637 6,957 pcph 0.38

Entering Managed Lanes 182 1,723 pcph 0.11

On Ramp 597 2,000 pcph 0.30

Ramp Influence Area 1,784 4,600 pcph 0.39

Density in Ramp Influence Area, DR 18.2 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.332

Average Speed in Ramp Influence Area, SR 55.3 mph

Average Flow in Outer Lanes, vOA 853 pcphpl

Average Speed in Outer Lanes, SO 60.6 mph

Average Speed for Segment, S 56.9 mph

Density across All Lanes, D 15.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 2,152 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 886 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.38

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 14.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes, N 4 ln Average Speed, S 61.9 mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D 0.0 pcphpl

Flow Rate, vp 1,433 pcphpl Level of Service, LOS 0

Volume-to-Capacity Ratio, v/c 0.62

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 50 mph

Segment Length, L / Acceleration Length, LA 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,152 2,833 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 2,659 3,072 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,659 6,957 pcph 0.38

Exiting General Purpose Lanes 5,731 9,276 pcph 0.62

Entering Managed Lanes 238 1,723 pcph 0.14

On Ramp 3,072 2,250 pcph 1.37

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp to Lane Drop

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,145 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,727 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 1,947 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.84

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 59.0 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 33.0 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Carnelian to Archibald

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,490 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,994 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,927 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.83

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 59.2 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 32.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,994 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,927 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.83

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 59.2 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 32.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes, N 3 ln Average Speed, S 61.8 mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D 25.6 pcphpl

Flow Rate, vp 1,582 pcphpl Level of Service, LOS C

Volume-to-Capacity Ratio, v/c 0.68

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Exiting General Purpose Lanes - Capacity, Speed, and Density

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,994 956 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,782 1,037 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 3,935 ft

Volume on Adjacent Ramp 953 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,782 6,957 pcph 0.83

Exiting General Purpose Lanes 4,746 6,957 pcph 0.68

Entering Managed Lanes 1,648 1,723 pcph 0.96

Off Ramp 1,037 2,000 pcph 0.52

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,290 560 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,257 879 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 4,929 953 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 3,935 ft

Volume on Adjacent Ramp 1,037 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,197 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.593

Flow Rate in Lanes 1 and 2, v12 2,924 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,929 6,957 pcph 0.71

Exiting General Purpose Lanes 5,882 6,957 pcph 0.85

Entering Managed Lanes 1,406 1,723 pcph 0.82

On Ramp 953 2,000 pcph 0.48

Ramp Influence Area 3,877 4,600 pcph 0.84

Density in Ramp Influence Area, DR 31.8 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.464

Average Speed in Ramp Influence Area, SR 52.7 mph

Average Flow in Outer Lanes, vOA 2,005 pcphpl

Average Speed in Outer Lanes, SO 56.5 mph

Average Speed for Segment, S 53.9 mph

Density across All Lanes, D 36.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 155 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,934 985 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,713 1,068 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 1,290 ft

Volume on Adjacent Ramp 953 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 7,862 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.568

Flow Rate in Lanes 1 and 2, v12 3,706 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,713 6,957 pcph 0.82

Exiting General Purpose Lanes 4,645 6,957 pcph 0.67

Entering Managed Lanes 1,629 1,723 pcph 0.95

Off Ramp 1,068 2,000 pcph 0.53

Ramp Influence Area 3,706 4,400 pcph 0.84

Density in Ramp Influence Area, DR 34.7 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.459

Average Speed in Ramp Influence Area, SR 52.8 mph

Average Flow in Outer Lanes, vOA 2,006 pcphpl

Average Speed in Outer Lanes, SO 64.0 mph

Average Speed for Segment, S 56.2 mph

Density across All Lanes, D 34.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven On Ramp to Miliken Off Ramp

Alternative Existing Plus Project Conditions

Time period PM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 4 ln

Weaving Segment Length, LS 2,575 ft

Interchange Density, ID 1.3 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 3,173 1,241 1,003 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 3.0% 3.0% 3.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.971 0.971 0.971 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 3,440 1,346 1,087 0 pcph

Weaving Flow Rate, vW 2,432 Total Flow Rate, v 5,873

Non-Weaving Flow Rate, vNW 3,440 Volume Ratio, VR 0.414

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven On Ramp to Miliken Off Ramp

Alternative Existing Plus Project Conditions

Time period PM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,841 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 8,950 pchpl

Demand Flow-Based Capacity, cIW 5,625 pch

Weaving Segment Capacity, cW 5,625 vph

Adjusted Weaving Area Capacity, cwa 5,625 vph

Volume-to-Capacity Ratio, v/c 1.01

Minimum Lane Change Rate, LCMIN 2,432 lc/h

Weaving Lane Change Rate, LCW 3,224 lc/h

Non-weaving Vehicle Index, INW 1,181

Non-weaving Lane Change Rate, LCNW 1,334 lc/h

Total Lane Change Rate, LCALL 4,558 lc/h

Weaving Intensity Factor, W 0.355

Average Weaving Speed, SW 49.6 mph

Average Non-Weaving Speed, SNW 37.3 mph

Average Speed, S 41.6 mph

Density, D - pcpmpl

Level of Service, LOS F

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,835 9,276 pcph 0.52

Exiting General Purpose Lanes 5,093 6,957 pcph 0.73

On Ramp 1,346 2,000 pcph 0.67

Off Ramp 1,087 2,000 pcph 0.54

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 390 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,359 674 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,047 731 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 1,900 ft

Volume on Adjacent Ramp 744 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 4,918 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.652

Flow Rate in Lanes 1 and 2, v12 3,289 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,047 6,957 pcph 0.73

Exiting General Purpose Lanes 5,778 6,957 pcph 0.83

Entering Managed Lanes 1,439 1,723 pcph 0.84

On Ramp 731 2,000 pcph 0.37

Ramp Influence Area 4,020 4,600 pcph 0.87

Density in Ramp Influence Area, DR 34.1 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.507

Average Speed in Ramp Influence Area, SR 51.8 mph

Average Flow in Outer Lanes, vOA 1,758 pcphpl

Average Speed in Outer Lanes, SO 57.4 mph

Average Speed for Segment, S 53.4 mph

Density across All Lanes, D 35.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken to Day Creek

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 400 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,878 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,883 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.81

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 59.8 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 31.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 90 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,878 686 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,649 744 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 1,900 4,400 ft

Volume on Adjacent Ramp 731 971 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 5,065 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,398 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.585

Flow Rate in Lanes 1 and 2, v12 3,611 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,649 6,957 pcph 0.81

Exiting General Purpose Lanes 4,904 6,957 pcph 0.70

Entering Managed Lanes 1,610 1,723 pcph 0.93

Off Ramp 744 2,000 pcph 0.37

Ramp Influence Area 3,611 4,400 pcph 0.82

Density in Ramp Influence Area, DR 34.5 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.430

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 2,038 pcphpl

Average Speed in Outer Lanes, SO 63.9 mph

Average Speed for Segment, S 56.7 mph

Density across All Lanes, D 33.9 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 610 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,350 895 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,037 971 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 744 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,246 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.595

Flow Rate in Lanes 1 and 2, v12 2,995 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,037 6,957 pcph 0.72

Exiting General Purpose Lanes 6,008 6,957 pcph 0.86

Entering Managed Lanes 1,436 1,723 pcph 0.83

On Ramp 971 2,000 pcph 0.49

Ramp Influence Area 3,966 4,600 pcph 0.86

Density in Ramp Influence Area, DR 32.2 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.478

Average Speed in Ramp Influence Area, SR 52.4 mph

Average Flow in Outer Lanes, vOA 2,042 pcphpl

Average Speed in Outer Lanes, SO 56.3 mph

Average Speed for Segment, S 53.7 mph

Density across All Lanes, D 37.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On to Lane Add

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,300 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,039 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,459 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.63

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 23.6 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Lane Add to I-15

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 2,000 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,039 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,167 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.50

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 18.9 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment

Alternative

Time Period

I-15 Off Ramp 

Existing Plus 

Project Conditions 

PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 5 1

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Deceleration Length, LD 1,500 1,520 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,039 3,195 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,835 3,464 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment

Alternative

Time Period

I-15 Off Ramp 

Existing Plus 

Project Conditions 

PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,835 11,595 pcph 0.50

Exiting General Purpose Lanes 2,371 6,957 pcph 0.34

Entering Managed Lanes 1,663 1,723 pcph 0.97

Off Ramp 3,464 2,300 pcph 1.51

Density in Ramp Influence Area, DR 20.4 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment

Alternative

Time Period

I-15 to Cherry 

Existing Plus 

Project Conditions 

PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,985 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 2,579 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 996 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.43

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 16.1 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 45 mph

Segment Length, L / Deceleration Length, LD 1,500 140 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 2,579 369 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 2,987 400 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 427 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 471 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.667

Flow Rate in Lanes 1 and 2, v12 2,125 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,987 6,957 pcph 0.43

Exiting General Purpose Lanes 2,587 6,957 pcph 0.37

Entering Managed Lanes 851 1,723 pcph 0.49

Off Ramp 400 2,100 pcph 0.19

Ramp Influence Area 2,125 4,400 pcph 0.48

Density in Ramp Influence Area, DR 21.3 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.334

Average Speed in Ramp Influence Area, SR 55.3 mph

Average Flow in Outer Lanes, vOA 861 pcphpl

Average Speed in Outer Lanes, SO 67.9 mph

Average Speed for Segment, S 58.4 mph

Density across All Lanes, D 16.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry On

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,080 150 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,295 394 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 2,658 427 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 400 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry On

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 417 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.582

Flow Rate in Lanes 1 and 2, v12 1,546 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,658 6,957 pcph 0.38

Exiting General Purpose Lanes 3,085 6,957 pcph 0.44

Entering Managed Lanes 757 1,723 pcph 0.44

On Ramp 427 2,000 pcph 0.21

Ramp Influence Area 1,973 4,600 pcph 0.43

Density in Ramp Influence Area, DR 19.8 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.337

Average Speed in Ramp Influence Area, SR 55.2 mph

Average Flow in Outer Lanes, vOA 1,112 pcphpl

Average Speed in Outer Lanes, SO 59.7 mph

Average Speed for Segment, S 56.7 mph

Density across All Lanes, D 18.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment

Alternative

Time Period

I-15 On Ramp Existing Plus Project Conditions 

PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 2,598 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,003 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.43

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 16.2 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes, N 4 ln Average Speed, S 61.9 mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D 0.0 pcphpl

Flow Rate, vp 1,520 pcphpl Level of Service, LOS 0

Volume-to-Capacity Ratio, v/c 0.66

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment

Alternative

Time Period

I-15 On Ramp Existing Plus Project Conditions 

PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 50 mph

Segment Length, L / Acceleration Length, LA 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,598 2,833 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 3,009 3,072 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment

Alternative

Time Period

I-15 On Ramp Existing Plus Project Conditions 

PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,009 6,957 pcph 0.43

Exiting General Purpose Lanes 6,080 9,276 pcph 0.66

Entering Managed Lanes 858 1,723 pcph 0.50

On Ramp 3,072 2,250 pcph 1.37

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment

Alternative

Time Period

I-15 On Ramp to Lane Drop Existing Plus Project Conditions

PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 2,145 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,779 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,383 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.60

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 22.4 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 4.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 59.7 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,013 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.90 Flow Rate, vp 2,042 pcphpl

Total Trucks 10.0% Capacity, c 2,297 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,297 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.89

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 59.7 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 56.3 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 36.3 pcpmpl

Total Ramp Density Adjustment 10.3 mph Level of Service, LOS E

General Purpose Lanes, N 4 ln Average Speed, S 59.7 mph

Adjusted Capacity, cadj 2,297 pcphpl Density, D 26.1 pcphpl

Flow Rate, vp 1,558 pcphpl Level of Service, LOS D

Volume-to-Capacity Ratio, v/c 0.68

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 59.7 40 mph

Segment Length, L / Acceleration Length, LA 2,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Managed Lane

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,013 96 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,127 104 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,127 6,890 pcph 0.89

Exiting General Purpose Lanes 6,231 9,187 pcph 0.68

Entering Managed Lanes 1,226 1,723 pcph 0.71

Exiting Managed Lanes 1,122 1,723 pcph 0.65

On Ramp 104 2,000 pcph 0.05

104 2,000 0.05

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 2

Free-Flow Speed, FFS 59.7 60 mph

Segment Length, L / Deceleration Length, LD 1,500 2,600 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,013 1,136 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,127 1,232 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,127 9,187 pcph 0.67

Exiting General Purpose Lanes 4,896 6,890 pcph 0.71

Entering Managed Lanes 1,114 1,723 pcph 0.65

Off Ramp 1,232 4,600 pcph 0.27

Density in Ramp Influence Area, DR 26.8 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 900 70 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,059 786 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 4,961 852 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 3,000 ft

Volume on Adjacent Ramp 525 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 775 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.597

Flow Rate in Lanes 1 and 2, v12 3,304 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,961 6,957 pcph 0.71

Exiting General Purpose Lanes 4,109 6,957 pcph 0.59

Entering Managed Lanes 902 1,723 pcph 0.52

Off Ramp 852 2,000 pcph 0.43

Ramp Influence Area 3,304 4,400 pcph 0.75

Density in Ramp Influence Area, DR 32.0 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.440

Average Speed in Ramp Influence Area, SR 53.1 mph

Average Flow in Outer Lanes, vOA 1,657 pcphpl

Average Speed in Outer Lanes, SO 65.3 mph

Average Speed for Segment, S 56.7 mph

Density across All Lanes, D 29.2 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 900 420 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,399 484 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 4,155 525 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp Off On

Distance to Adjacent Ramp 3,000 900 ft

Volume on Adjacent Ramp 852 584 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 878 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 3,776 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.589

Flow Rate in Lanes 1 and 2, v12 2,448 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,155 6,957 pcph 0.60

Exiting General Purpose Lanes 4,679 6,957 pcph 0.67

Entering Managed Lanes 755 1,723 pcph 0.44

On Ramp 525 2,000 pcph 0.26

Ramp Influence Area 2,973 4,600 pcph 0.65

Density in Ramp Influence Area, DR 25.9 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.364

Average Speed in Ramp Influence Area, SR 54.7 mph

Average Flow in Outer Lanes, vOA 1,706 pcphpl

Average Speed in Outer Lanes, SO 57.6 mph

Average Speed for Segment, S 55.7 mph

Density across All Lanes, D 28.7 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 NB On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 330 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,805 528 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.952

Flow Rate, vp 4,651 584 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 900 ft

Volume on Adjacent Ramp 525 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 NB On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 956 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.587

Flow Rate in Lanes 1 and 2, v12 2,729 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,651 6,957 pcph 0.67

Exiting General Purpose Lanes 5,234 6,957 pcph 0.75

Entering Managed Lanes 846 1,723 pcph 0.49

On Ramp 584 2,000 pcph 0.29

Ramp Influence Area 3,312 4,600 pcph 0.72

Density in Ramp Influence Area, DR 29.0 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.402

Average Speed in Ramp Influence Area, SR 53.9 mph

Average Flow in Outer Lanes, vOA 1,922 pcphpl

Average Speed in Outer Lanes, SO 56.8 mph

Average Speed for Segment, S 54.9 mph

Density across All Lanes, D 32.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,249 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.90 Flow Rate, vp 1,731 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.75

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.2 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 28.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes, N 3 ln Average Speed, S - mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D - pcphpl

Flow Rate, vp 2,356 pcphpl Level of Service, LOS F

Volume-to-Capacity Ratio, v/c 1.02

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 2

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Acceleration Length, LA 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,249 1,695 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.952

Flow Rate, vp 5,193 1,873 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,193 6,957 pcph 0.75

Exiting General Purpose Lanes 7,067 6,957 pcph 1.02

Entering Managed Lanes 944 1,723 pcph 0.55

On Ramp 1,873 4,600 pcph 0.41

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB to Lane Drop

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,660 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,672 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.90 Flow Rate, vp 1,733 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.75

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.2 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 28.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Lane Drop to Day Creek

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 4,000 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,672 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.90 Flow Rate, vp 2,311 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.00

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 51.7 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 44.7 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 60 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,672 866 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,933 939 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 4,770 ft

Volume on Adjacent Ramp 982 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,689 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.543

Flow Rate in Lanes 1 and 2, v12 4,233 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,933 6,957 pcph 1.00

Exiting General Purpose Lanes 5,994 6,957 pcph 0.86

Entering Managed Lanes 1,261 1,723 pcph 0.73

Off Ramp 939 2,000 pcph 0.47

Ramp Influence Area 4,233 4,400 pcph 0.96

Density in Ramp Influence Area, DR 40.1 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.448

Average Speed in Ramp Influence Area, SR 53.0 mph

Average Flow in Outer Lanes, vOA 2,700 pcphpl

Average Speed in Outer Lanes, SO 61.3 mph

Average Speed for Segment, S 55.9 mph

Density across All Lanes, D 43.1 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 300 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,945 906 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,044 982 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp Off Off

Distance to Adjacent Ramp 4,770 2,110 ft

Volume on Adjacent Ramp 939 898 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,327 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 6,335 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.803

Flow Rate in Lanes 1 and 2, v12 4,852 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,044 6,957 pcph 0.87

Exiting General Purpose Lanes 7,026 #VALUE! pcph #VALUE!

Entering Managed Lanes 1,099 1,723 pcph 0.64

On Ramp 982 2,000 pcph 0.49

Ramp Influence Area 5,834 4,600 pcph 1.27

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek to Milliken

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 610 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,706 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.90 Flow Rate, vp 2,325 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.00

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 1,180 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,706 828 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,974 898 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 2,110 3,930 ft

Volume on Adjacent Ramp 982 1,054 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 6,020 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,770 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.544

Flow Rate in Lanes 1 and 2, v12 4,274 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,974 6,957 pcph 1.00

Exiting General Purpose Lanes 6,077 6,957 pcph 0.87

Entering Managed Lanes 1,268 1,723 pcph 0.74

Off Ramp 898 2,000 pcph 0.45

Ramp Influence Area 4,274 4,400 pcph 0.97

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 380 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,011 972 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,125 1,054 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp Off Off

Distance to Adjacent Ramp 3,930 1,500 ft

Volume on Adjacent Ramp 898 1,286 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,395 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 8,558 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.774

Flow Rate in Lanes 1 and 2, v12 4,741 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,125 6,957 pcph 0.88

Exiting General Purpose Lanes 7,179 6,957 pcph 1.03

Entering Managed Lanes 1,113 1,723 pcph 0.65

On Ramp 1,054 2,000 pcph 0.53

Ramp Influence Area 5,794 4,600 pcph 1.26

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,300 130 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,827 1,186 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,122 1,286 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 1,500 3,340 ft

Volume on Adjacent Ramp 1,054 1,048 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven Off Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 7,688 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 2,342 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.523

Flow Rate in Lanes 1 and 2, v12 4,422 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,122 6,957 pcph 1.02

Exiting General Purpose Lanes 5,836 6,957 pcph 0.84

Entering Managed Lanes 1,295 1,723 pcph 0.75

Off Ramp 1,286 2,000 pcph 0.64

Ramp Influence Area 4,422 4,400 pcph 1.01

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven On Ramp to Archibald Off Ramp

Alternative Existing Plus Project Conditions

Time period AM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 4 ln

Weaving Segment Length, LS 2,550 ft

Interchange Density, ID 1.3 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 3,791 967 1,040 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 3.0% 3.0% 3.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.971 0.971 0.971 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 4,110 1,048 1,128 0 pcph

Weaving Flow Rate, vW 2,176 Total Flow Rate, v 6,286

Non-Weaving Flow Rate, vNW 4,110 Volume Ratio, VR 0.346

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven On Ramp to Archibald Off Ramp

Alternative Existing Plus Project Conditions

Time period AM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,084 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 9,006 pchpl

Demand Flow-Based Capacity, cIW 6,732 pch

Weaving Segment Capacity, cW 6,732 vph

Adjusted Weaving Area Capacity, cwa 6,732 vph

Volume-to-Capacity Ratio, v/c 0.91

Minimum Lane Change Rate, LCMIN 2,176 lc/h

Weaving Lane Change Rate, LCW 2,958 lc/h

Non-weaving Vehicle Index, INW 1,394

Non-weaving Lane Change Rate, LCNW 1,624 lc/h

Total Lane Change Rate, LCALL 4,582 lc/h

Weaving Intensity Factor, W 0.359

Average Weaving Speed, SW 49.5 mph

Average Non-Weaving Speed, SNW 38.7 mph

Average Speed, S 41.9 mph

Density, D 37.6 pcpmpl

Level of Service, LOS E

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,905 6,957 pcph 0.85

Exiting General Purpose Lanes 5,826 6,957 pcph 0.84

On Ramp 1,048 2,000 pcph 0.52

Off Ramp 1,128 2,000 pcph 0.56

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 605 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,769 944 vph

Peak Hour Factor, PHF 0.90 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,829 1,023 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 6,110 ft

Volume on Adjacent Ramp 1,048 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,425 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.594

Flow Rate in Lanes 1 and 2, v12 3,465 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,829 6,957 pcph 0.84

Exiting General Purpose Lanes 6,853 6,957 pcph 0.98

Entering Managed Lanes 1,061 1,723 pcph 0.62

On Ramp 1,023 2,000 pcph 0.51

Ramp Influence Area 4,488 4,600 pcph 0.98

Density in Ramp Influence Area, DR 36.3 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.620

Average Speed in Ramp Influence Area, SR 49.6 mph

Average Flow in Outer Lanes, vOA 2,364 pcphpl

Average Speed in Outer Lanes, SO 55.0 mph

Average Speed for Segment, S 51.3 mph

Density across All Lanes, D 44.9 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald to Carnelians 

Alternative Existing Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 260 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,562 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.90 Flow Rate, vp 2,266 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.98

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 52.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 42.9 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 4.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 59.7 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,020 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,938 pcphpl

Total Trucks 10.0% Capacity, c 2,297 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,297 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.84

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 59.7 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 57.7 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 33.6 pcpmpl

Total Ramp Density Adjustment 10.3 mph Level of Service, LOS D

General Purpose Lanes, N 4 ln Average Speed, S 59.7 mph

Adjusted Capacity, cadj 2,297 pcphpl Density, D 24.7 pcphpl

Flow Rate, vp 1,472 pcphpl Level of Service, LOS C

Volume-to-Capacity Ratio, v/c 0.64

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 59.7 40 mph

Segment Length, L / Acceleration Length, LA 2,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Managed Lane

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,020 69 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,813 75 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,813 6,890 pcph 0.84

Exiting General Purpose Lanes 5,888 9,187 pcph 0.64

Entering Managed Lanes 833 1,723 pcph 0.48

Exiting Managed Lanes 759 1,723 pcph 0.44

On Ramp 75 2,000 pcph 0.04

75 2,000 0.04

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 2

Free-Flow Speed, FFS 59.7 60 mph

Segment Length, L / Deceleration Length, LD 1,500 2,600 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,020 775 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,813 840 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,813 9,187 pcph 0.63

Exiting General Purpose Lanes 4,972 6,890 pcph 0.72

Entering Managed Lanes 757 1,723 pcph 0.44

Off Ramp 840 4,600 pcph 0.18

Density in Ramp Influence Area, DR 25.4 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 900 70 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,338 390 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,023 423 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 3,000 ft

Volume on Adjacent Ramp 902 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,083 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.615

Flow Rate in Lanes 1 and 2, v12 3,252 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,023 6,957 pcph 0.72

Exiting General Purpose Lanes 4,600 6,957 pcph 0.66

Entering Managed Lanes 654 1,723 pcph 0.38

Off Ramp 423 2,000 pcph 0.21

Ramp Influence Area 3,252 4,400 pcph 0.74

Density in Ramp Influence Area, DR 31.6 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.401

Average Speed in Ramp Influence Area, SR 53.9 mph

Average Flow in Outer Lanes, vOA 1,771 pcphpl

Average Speed in Outer Lanes, SO 64.9 mph

Average Speed for Segment, S 57.3 mph

Density across All Lanes, D 29.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 900 420 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,995 832 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 4,626 902 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp Off On

Distance to Adjacent Ramp 3,000 900 ft

Volume on Adjacent Ramp 423 595 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,059 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 3,848 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.589

Flow Rate in Lanes 1 and 2, v12 2,726 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,626 6,957 pcph 0.66

Exiting General Purpose Lanes 5,528 6,957 pcph 0.79

Entering Managed Lanes 602 1,723 pcph 0.35

On Ramp 902 2,000 pcph 0.45

Ramp Influence Area 3,628 4,600 pcph 0.79

Density in Ramp Influence Area, DR 30.8 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.434

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 1,900 pcphpl

Average Speed in Outer Lanes, SO 56.9 mph

Average Speed for Segment, S 54.4 mph

Density across All Lanes, D 34.1 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 NB On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 330 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,727 538 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.952

Flow Rate, vp 5,473 595 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 900 ft

Volume on Adjacent Ramp 902 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 NB On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,135 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.587

Flow Rate in Lanes 1 and 2, v12 3,211 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,473 6,957 pcph 0.79

Exiting General Purpose Lanes 6,068 6,957 pcph 0.87

Entering Managed Lanes 713 1,723 pcph 0.41

On Ramp 595 2,000 pcph 0.30

Ramp Influence Area 3,806 4,600 pcph 0.83

Density in Ramp Influence Area, DR 32.9 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.470

Average Speed in Ramp Influence Area, SR 52.5 mph

Average Flow in Outer Lanes, vOA 2,262 pcphpl

Average Speed in Outer Lanes, SO 55.6 mph

Average Speed for Segment, S 53.6 mph

Density across All Lanes, D 38.8 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,201 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,007 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.87

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 58.1 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 34.6 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes, N 4 ln Average Speed, S 60.8 mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D 29.4 pcphpl

Flow Rate, vp 1,787 pcphpl Level of Service, LOS D

Volume-to-Capacity Ratio, v/c 0.77

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 2

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Acceleration Length, LA 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,201 1,018 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.952

Flow Rate, vp 6,022 1,125 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,022 6,957 pcph 0.87

Exiting General Purpose Lanes 7,147 9,276 pcph 0.77

Entering Managed Lanes 784 1,723 pcph 0.45

On Ramp 1,125 4,600 pcph 0.24

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB to Lane Drop

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,660 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,542 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,604 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.69

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.8 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 26.0 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Lane Drop to Day Creek

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 4,000 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,542 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,139 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.92

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 55.7 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 38.4 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 60 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,542 1,015 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,417 1,101 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 4,770 ft

Volume on Adjacent Ramp 731 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,358 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.549

Flow Rate in Lanes 1 and 2, v12 4,019 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,417 6,957 pcph 0.92

Exiting General Purpose Lanes 5,316 6,957 pcph 0.76

Entering Managed Lanes 1,532 1,723 pcph 0.89

Off Ramp 1,101 2,000 pcph 0.55

Ramp Influence Area 4,019 4,400 pcph 0.91

Density in Ramp Influence Area, DR 38.3 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.462

Average Speed in Ramp Influence Area, SR 52.7 mph

Average Flow in Outer Lanes, vOA 2,398 pcphpl

Average Speed in Outer Lanes, SO 62.4 mph

Average Speed for Segment, S 56.0 mph

Density across All Lanes, D 39.4 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 575 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,730 674 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,476 731 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.594

Flow Rate in Lanes 1 and 2, v12 3,251 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,476 6,957 pcph 0.79

Exiting General Purpose Lanes 6,208 6,957 pcph 0.89

Entering Managed Lanes 1,308 1,723 pcph 0.76

On Ramp 731 2,000 pcph 0.37

Ramp Influence Area 3,982 4,600 pcph 0.87

Density in Ramp Influence Area, DR 32.7 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.484

Average Speed in Ramp Influence Area, SR 52.3 mph

Average Flow in Outer Lanes, vOA 2,226 pcphpl

Average Speed in Outer Lanes, SO 55.7 mph

Average Speed for Segment, S 53.4 mph

Density across All Lanes, D 39.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek to Milliken

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 610 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,270 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,034 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.88

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 57.6 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 35.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 1,180 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,270 651 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,102 706 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 2,110 3,930 ft

Volume on Adjacent Ramp 731 991 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 4,637 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,428 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.575

Flow Rate in Lanes 1 and 2, v12 3,809 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,102 6,957 pcph 0.88

Exiting General Purpose Lanes 5,396 6,957 pcph 0.78

Entering Managed Lanes 1,456 1,723 pcph 0.84

Off Ramp 706 2,000 pcph 0.35

Ramp Influence Area 3,809 4,400 pcph 0.87

Density in Ramp Influence Area, DR 26.4 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.427

Average Speed in Ramp Influence Area, SR 53.4 mph

Average Flow in Outer Lanes, vOA 2,293 pcphpl

Average Speed in Outer Lanes, SO 62.9 mph

Average Speed for Segment, S 56.6 mph

Density across All Lanes, D 37.1 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 550 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,749 914 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,498 991 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.593

Flow Rate in Lanes 1 and 2, v12 3,260 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,498 6,957 pcph 0.79

Exiting General Purpose Lanes 6,489 6,957 pcph 0.93

Entering Managed Lanes 1,312 1,723 pcph 0.76

On Ramp 991 2,000 pcph 0.50

Ramp Influence Area 4,251 4,600 pcph 0.92

Density in Ramp Influence Area, DR 34.8 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.551

Average Speed in Ramp Influence Area, SR 50.9 mph

Average Flow in Outer Lanes, vOA 2,238 pcphpl

Average Speed in Outer Lanes, SO 55.6 mph

Average Speed for Segment, S 52.5 mph

Density across All Lanes, D 41.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,300 130 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,480 1,065 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,345 1,155 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 1,500 3,340 ft

Volume on Adjacent Ramp 991 1,420 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 7,672 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 2,727 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.548

Flow Rate in Lanes 1 and 2, v12 4,000 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,345 6,957 pcph 0.91

Exiting General Purpose Lanes 5,190 6,957 pcph 0.75

Entering Managed Lanes 1,514 1,723 pcph 0.88

Off Ramp 1,155 2,000 pcph 0.58

Ramp Influence Area 4,000 4,400 pcph 0.91

Density in Ramp Influence Area, DR 37.5 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.467

Average Speed in Ramp Influence Area, SR 52.6 mph

Average Flow in Outer Lanes, vOA 2,345 pcphpl

Average Speed in Outer Lanes, SO 62.7 mph

Average Speed for Segment, S 55.9 mph

Density across All Lanes, D 38.8 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven On Ramp to Archibald Off Ramp

Alternative Existing Plus Project Conditions

Time period PM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 4 ln

Weaving Segment Length, LS 2,550 ft

Interchange Density, ID 1.3 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 3,729 1,310 899 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 3.0% 3.0% 3.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.971 0.971 0.971 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 4,043 1,420 975 0 pcph

Weaving Flow Rate, vW 2,395 Total Flow Rate, v 6,438

Non-Weaving Flow Rate, vNW 4,043 Volume Ratio, VR 0.372

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven On Ramp to Archibald Off Ramp

Alternative Existing Plus Project Conditions

Time period PM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,369 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 8,984 pchpl

Demand Flow-Based Capacity, cIW 6,263 pch

Weaving Segment Capacity, cW 6,263 vph

Adjusted Weaving Area Capacity, cwa 6,263 vph

Volume-to-Capacity Ratio, v/c 1.00

Minimum Lane Change Rate, LCMIN 2,395 lc/h

Weaving Lane Change Rate, LCW 3,177 lc/h

Non-weaving Vehicle Index, INW 1,371

Non-weaving Lane Change Rate, LCNW 1,570 lc/h

Total Lane Change Rate, LCALL 4,747 lc/h

Weaving Intensity Factor, W 0.369

Average Weaving Speed, SW 49.3 mph

Average Non-Weaving Speed, SNW 36.9 mph

Average Speed, S 40.7 mph

Density, D 39.5 pcpmpl

Level of Service, LOS E

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,358 6,957 pcph 0.77

Exiting General Purpose Lanes 5,804 6,957 pcph 0.83

On Ramp 1,420 2,000 pcph 0.71

Off Ramp 975 2,000 pcph 0.49

Capacity Checks

Capacity

Speed and Density

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 605 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,957 727 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,739 788 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 6,110 ft

Volume on Adjacent Ramp 1,420 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,355 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.594

Flow Rate in Lanes 1 and 2, v12 3,412 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,739 6,957 pcph 0.82

Exiting General Purpose Lanes 6,527 6,957 pcph 0.94

Entering Managed Lanes 1,369 1,723 pcph 0.79

On Ramp 788 2,000 pcph 0.39

Ramp Influence Area 4,200 4,600 pcph 0.91

Density in Ramp Influence Area, DR 34.1 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.533

Average Speed in Ramp Influence Area, SR 51.3 mph

Average Flow in Outer Lanes, vOA 2,328 pcphpl

Average Speed in Outer Lanes, SO 55.2 mph

Average Speed for Segment, S 52.6 mph

Density across All Lanes, D 42.1 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp to Carnelians Off Ramp

Alternative Existing Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 260 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,538 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,137 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.92

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 55.7 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 38.4 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment 4th St to Rte 66

Alternative Future No Project

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 5,450 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 5.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 57.6 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,820 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.93 Flow Rate, vp 1,737 pcphpl

Total Trucks 11.0% Capacity, c 2,276 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,276 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.76

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 57.6 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 57.5 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 30.2 pcpmpl

Total Ramp Density Adjustment 12.4 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Off Ramp

Alternative Future No Project

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 2

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Deceleration Length, LD 1,500 1,475 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,760 1,020 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 6,875 1,138 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Off Ramp

Alternative Future No Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.260

Flow Rate in Lanes 1 and 2, v12 2,750 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,875 9,187 pcph 0.75

Exiting General Purpose Lanes 5,737 9,187 pcph 0.62

Entering Managed Lanes 687 1,723 pcph 0.40

Off Ramp 1,138 4,200 pcph 0.27

Ramp Influence Area 2,750 4,400 pcph 0.62

Density in Ramp Influence Area, DR 14.6 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.400

Average Speed in Ramp Influence Area, SR 52.6 mph

Average Flow in Outer Lanes, vOA 2,062 pcphpl

Average Speed in Outer Lanes, SO 61.3 mph

Average Speed for Segment, S 57.5 mph

Density across All Lanes, D 29.9 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Loop On Ramp

Alternative Future No Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 25 mph

Segment Length, L / Acceleration Length, LA 1,250 275 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,840 250 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 5,777 279 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Loop On Ramp

Alternative Future No Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.183

Flow Rate in Lanes 1 and 2, v12 2,311 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,777 9,187 pcph 0.63

Exiting General Purpose Lanes 6,056 9,187 pcph 0.66

Entering Managed Lanes 580 1,723 pcph 0.34

On Ramp 279 1,900 pcph 0.15

Ramp Influence Area 2,590 4,600 pcph 0.56

Density in Ramp Influence Area, DR 23.9 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.359

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 1,733 pcphpl

Average Speed in Outer Lanes, SO 55.2 mph

Average Speed for Segment, S 54.4 mph

Density across All Lanes, D 27.8 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Slip On Ramp

Alternative Future No Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Acceleration Length, LA 1,500 300 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,070 220 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 6,051 245 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Slip On Ramp

Alternative Future No Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.187

Flow Rate in Lanes 1 and 2, v12 2,421 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,051 9,187 pcph 0.66

Exiting General Purpose Lanes 6,297 9,187 pcph 0.69

Entering Managed Lanes 601 1,723 pcph 0.35

On Ramp 245 2,100 pcph 0.12

Ramp Influence Area 2,666 4,600 pcph 0.58

Density in Ramp Influence Area, DR 24.3 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.350

Average Speed in Ramp Influence Area, SR 53.5 mph

Average Flow in Outer Lanes, vOA 1,815 pcphpl

Average Speed in Outer Lanes, SO 54.9 mph

Average Speed for Segment, S 54.3 mph

Density across All Lanes, D 29.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 to Baseline

Alternative Future No Project

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,550 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,260 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.93 Flow Rate, vp 1,570 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.68

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 25.4 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline Off Ramp

Alternative Future No Project

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 30 mph

Segment Length, L / Deceleration Length, LD 1,500 105 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,260 780 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.952

Flow Rate, vp 6,278 862 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline Off Ramp

Alternative Future No Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 3,223 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,278 9,276 pcph 0.68

Exiting General Purpose Lanes 5,416 9,276 pcph 0.58

Entering Managed Lanes 658 1,723 pcph 0.38

Off Ramp 862 1,900 pcph 0.45

Ramp Influence Area 3,223 4,400 pcph 0.73

Density in Ramp Influence Area, DR 31.0 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.571

Average Speed in Ramp Influence Area, SR 50.5 mph

Average Flow in Outer Lanes, vOA 1,527 pcphpl

Average Speed in Outer Lanes, SO 65.8 mph

Average Speed for Segment, S 57.0 mph

Density across All Lanes, D 27.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline On to SR210 Off

Alternative Future No Project

Time period AM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 2 ln

Weaving Segment Length, LS 4,200 ft

Interchange Density, ID 4.0 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 3,090 440 1,470 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 11.0% 3.0% 11.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971 0.901 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 3,610 477 1,718 0 pcph

Weaving Flow Rate, vW 2,195 Total Flow Rate, v 5,805

Non-Weaving Flow Rate, vNW 3,610 Volume Ratio, VR 0.378

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline On to SR210 Off

Alternative Future No Project

Time period AM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,436 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 11,424 pchpl

Demand Flow-Based Capacity, cIW 5,756 pch

Weaving Segment Capacity, cW 5,756 vph

Adjusted Weaving Area Capacity, cwa 5,756 vph

Volume-to-Capacity Ratio, v/c 0.91

Minimum Lane Change Rate, LCMIN 2,195 lc/h

Weaving Lane Change Rate, LCW 3,735 lc/h

Non-weaving Vehicle Index, INW 6,066

Non-weaving Lane Change Rate, LCNW 2,494 lc/h

Total Lane Change Rate, LCALL 6,229 lc/h

Weaving Intensity Factor, W 0.308

Average Weaving Speed, SW 50.8 mph

Average Non-Weaving Speed, SNW 32.2 mph

Average Speed, S 37.4 mph

Density, D 77.7 pcpmpl

Level of Service, LOS E

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,443 9,276 pcph 0.59

Exiting General Purpose Lanes 4,248 11,595 pcph 0.37

On Ramp 477 4,000 pcph 0.12

Off Ramp 1,671 4,400 pcph 0.38

Capacity Checks

Capacity

Speed and Density

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 EB Loop Off Ramp

Alternative Future No Project

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 35 mph

Segment Length, L / Deceleration Length, LD 1,500 1,350 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 3,640 660 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 4,345 750 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 EB Loop Off Ramp

Alternative Future No Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 2,317 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,345 9,276 pcph 0.47

Exiting General Purpose Lanes 3,594 9,276 pcph 0.39

Entering Managed Lanes 446 1,723 pcph 0.26

Off Ramp 750 2,000 pcph 0.38

Ramp Influence Area 2,317 4,400 pcph 0.53

Density in Ramp Influence Area, DR 12.0 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.496

Average Speed in Ramp Influence Area, SR 52.0 mph

Average Flow in Outer Lanes, vOA 1,014 pcphpl

Average Speed in Outer Lanes, SO 67.8 mph

Average Speed for Segment, S 58.4 mph

Density across All Lanes, D 18.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 On to Beech Off

Alternative Future No Project

Time period AM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 2 ln

Weaving Segment Length, LS 3,300 ft

Interchange Density, ID 4.0 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 2,527 1,150 513 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 11.0% 8.0% 11.0% 8.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926 0.901 0.926

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 2,953 1,307 599 0 pcph

Weaving Flow Rate, vW 1,907 Total Flow Rate, v 4,859

Non-Weaving Flow Rate, vNW 2,953 Volume Ratio, VR 0.392

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 On to Beech Off

Alternative Future No Project

Time period AM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,596 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 11,343 pchpl

Demand Flow-Based Capacity, cIW 5,551 pch

Weaving Segment Capacity, cW 5,551 vph

Adjusted Weaving Area Capacity, cwa 5,551 vph

Volume-to-Capacity Ratio, v/c 0.79

Minimum Lane Change Rate, LCMIN 1,907 lc/h

Weaving Lane Change Rate, LCW 3,096 lc/h

Non-weaving Vehicle Index, INW 3,897

Non-weaving Lane Change Rate, LCNW 2,347 lc/h

Total Lane Change Rate, LCALL 5,443 lc/h

Weaving Intensity Factor, W 0.335

Average Weaving Speed, SW 50.1 mph

Average Non-Weaving Speed, SNW 36.5 mph

Average Speed, S 40.9 mph

Density, D 59.5 pcpmpl

Level of Service, LOS E

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,628 9,276 pcph 0.39

Exiting General Purpose Lanes 4,380 11,595 pcph 0.38

On Ramp 1,307 4,400 pcph 0.30

Off Ramp 556 2,000 pcph 0.28

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech On

Alternative Future No Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 175 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,617 254 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 4,317 275 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech On

Alternative Future No Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.183

Flow Rate in Lanes 1 and 2, v12 1,727 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,317 9,276 pcph 0.47

Exiting General Purpose Lanes 4,592 9,276 pcph 0.50

Entering Managed Lanes 446 1,723 pcph 0.26

On Ramp 275 2,000 pcph 0.14

Ramp Influence Area 2,002 4,600 pcph 0.44

Density in Ramp Influence Area, DR 19.9 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.336

Average Speed in Ramp Influence Area, SR 55.2 mph

Average Flow in Outer Lanes, vOA 1,295 pcphpl

Average Speed in Outer Lanes, SO 59.0 mph

Average Speed for Segment, S 57.3 mph

Density across All Lanes, D 20.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech to Duncan Canyon

Alternative Future No Project

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,330 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,841 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.93 Flow Rate, vp 1,146 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.49

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 18.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment 4th St to Rte 66

Alternative Future No Project

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 5,450 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 5.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 57.6 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,930 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,316 pcphpl

Total Trucks 11.0% Capacity, c 2,276 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,276 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.02

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 57.6 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 12.4 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Off Ramp

Alternative Future No Project

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 2

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Deceleration Length, LD 1,500 1,475 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 7,850 870 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 9,172 971 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Off Ramp

Alternative Future No Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.260

Flow Rate in Lanes 1 and 2, v12 3,772 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 9,172 9,187 pcph 1.00

Exiting General Purpose Lanes 8,201 9,187 pcph 0.89

Entering Managed Lanes 934 1,723 pcph 0.54

Off Ramp 971 4,200 pcph 0.23

Ramp Influence Area 3,772 4,400 pcph 0.86

Density in Ramp Influence Area, DR 23.4 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.385

Average Speed in Ramp Influence Area, SR 52.9 mph

Average Flow in Outer Lanes, vOA 2,700 pcphpl

Average Speed in Outer Lanes, SO 58.8 mph

Average Speed for Segment, S 56.2 mph

Density across All Lanes, D 40.8 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Loop On Ramp

Alternative Future No Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 25 mph

Segment Length, L / Acceleration Length, LA 1,250 275 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 7,060 1,180 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 8,249 1,317 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Loop On Ramp

Alternative Future No Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.053

Flow Rate in Lanes 1 and 2, v12 3,300 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,249 9,187 pcph 0.90

Exiting General Purpose Lanes 9,566 9,187 pcph 1.04

Entering Managed Lanes 848 1,723 pcph 0.49

On Ramp 1,317 1,900 pcph 0.69

Ramp Influence Area 4,616 4,600 pcph 1.00

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Slip On Ramp

Alternative Future No Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Acceleration Length, LA 1,500 300 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 8,130 370 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 9,499 413 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Slip On Ramp

Alternative Future No Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.166

Flow Rate in Lanes 1 and 2, v12 4,099 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 9,499 9,187 pcph 1.03

Exiting General Purpose Lanes 9,912 9,187 pcph 1.08

Entering Managed Lanes 966 1,723 pcph 0.56

On Ramp 413 2,100 pcph 0.20

Ramp Influence Area 4,512 4,600 pcph 0.98

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 to Baseline

Alternative Future No Project

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,550 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 8,460 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,471 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.07

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline Off Ramp

Alternative Future No Project

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 30 mph

Segment Length, L / Deceleration Length, LD 1,500 105 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 8,460 1,340 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.952

Flow Rate, vp 9,885 1,481 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline Off Ramp

Alternative Future No Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 5,145 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 9,885 9,276 pcph 1.07

Exiting General Purpose Lanes 8,404 9,276 pcph 0.91

Entering Managed Lanes 1,049 1,723 pcph 0.61

Off Ramp 1,481 1,900 pcph 0.78

Ramp Influence Area 5,145 4,400 pcph 1.17

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline On to SR210 Off

Alternative Future No Project

Time period PM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 2 ln

Weaving Segment Length, LS 4,200 ft

Interchange Density, ID 4.0 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 5,080 1,360 2,170 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 11.0% 3.0% 11.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971 0.901 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 5,936 1,475 2,535 0 pcph

Weaving Flow Rate, vW 4,010 Total Flow Rate, v 9,946

Non-Weaving Flow Rate, vNW 5,936 Volume Ratio, VR 0.403

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline On to SR210 Off

Alternative Future No Project

Time period PM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,717 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 11,402 pchpl

Demand Flow-Based Capacity, cIW 5,424 pch

Weaving Segment Capacity, cW 5,424 vph

Adjusted Weaving Area Capacity, cwa 5,424 vph

Volume-to-Capacity Ratio, v/c 1.67

Minimum Lane Change Rate, LCMIN 4,010 lc/h

Weaving Lane Change Rate, LCW 5,550 lc/h

Non-weaving Vehicle Index, INW 9,972

Non-weaving Lane Change Rate, LCNW 3,013 lc/h

Total Lane Change Rate, LCALL 8,563 lc/h

Weaving Intensity Factor, W 0.396

Average Weaving Speed, SW 48.6 mph

Average Non-Weaving Speed, SNW 9.2 mph

Average Speed, S 13.6 mph

Density, D - pcpmpl

Level of Service, LOS F

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,471 9,276 pcph 0.91

Exiting General Purpose Lanes 7,479 11,595 pcph 0.64

On Ramp 1,475 4,000 pcph 0.37

Off Ramp 2,467 4,400 pcph 0.56

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 EB Loop Off Ramp

Alternative Future No Project

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 35 mph

Segment Length, L / Deceleration Length, LD 1,500 1,350 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 6,520 640 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 7,618 728 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 EB Loop Off Ramp

Alternative Future No Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 3,732 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,618 9,276 pcph 0.82

Exiting General Purpose Lanes 6,891 9,276 pcph 0.74

Entering Managed Lanes 815 1,723 pcph 0.47

Off Ramp 728 2,000 pcph 0.36

Ramp Influence Area 3,732 4,400 pcph 0.85

Density in Ramp Influence Area, DR 24.2 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.493

Average Speed in Ramp Influence Area, SR 52.1 mph

Average Flow in Outer Lanes, vOA 1,943 pcphpl

Average Speed in Outer Lanes, SO 64.2 mph

Average Speed for Segment, S 57.6 mph

Density across All Lanes, D 33.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 On to Beech Off

Alternative Future No Project

Time period PM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 2 ln

Weaving Segment Length, LS 3,300 ft

Interchange Density, ID 4.0 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 5,006 1,690 944 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 11.0% 8.0% 11.0% 8.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926 0.901 0.926

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 5,849 1,921 1,103 0 pcph

Weaving Flow Rate, vW 3,024 Total Flow Rate, v 8,873

Non-Weaving Flow Rate, vNW 5,849 Volume Ratio, VR 0.341

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 On to Beech Off

Alternative Future No Project

Time period PM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,026 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 11,386 pchpl

Demand Flow-Based Capacity, cIW 6,382 pch

Weaving Segment Capacity, cW 6,382 vph

Adjusted Weaving Area Capacity, cwa 6,382 vph

Volume-to-Capacity Ratio, v/c 1.26

Minimum Lane Change Rate, LCMIN 3,024 lc/h

Weaving Lane Change Rate, LCW 4,213 lc/h

Non-weaving Vehicle Index, INW 7,721

Non-weaving Lane Change Rate, LCNW 2,993 lc/h

Total Lane Change Rate, LCALL 7,207 lc/h

Weaving Intensity Factor, W 0.419

Average Weaving Speed, SW 48.1 mph

Average Non-Weaving Speed, SNW 18.8 mph

Average Speed, S 23.8 mph

Density, D - pcpmpl

Level of Service, LOS F

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,952 9,276 pcph 0.75

Exiting General Purpose Lanes 7,850 11,595 pcph 0.68

On Ramp 1,921 4,400 pcph 0.44

Off Ramp 1,023 2,000 pcph 0.51

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech On

Alternative Future No Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 175 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 6,616 608 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 7,730 659 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech On

Alternative Future No Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.135

Flow Rate in Lanes 1 and 2, v12 3,092 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,730 9,276 pcph 0.83

Exiting General Purpose Lanes 8,389 9,276 pcph 0.90

Entering Managed Lanes 826 1,723 pcph 0.48

On Ramp 659 2,000 pcph 0.33

Ramp Influence Area 3,751 4,600 pcph 0.82

Density in Ramp Influence Area, DR 33.4 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.473

Average Speed in Ramp Influence Area, SR 52.5 mph

Average Flow in Outer Lanes, vOA 2,319 pcphpl

Average Speed in Outer Lanes, SO 55.3 mph

Average Speed for Segment, S 54.0 mph

Density across All Lanes, D 38.9 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech to Duncan Canyon

Alternative Future No Project

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,330 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,164 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,093 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.90

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 56.6 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 37.0 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Duncan Canyon to Beech 

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,060 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 5.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 57.6 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,390 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 2,254 pcphpl

Total Trucks 11.0% Capacity, c 2,276 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,276 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.99

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 57.6 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 51.1 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 44.1 pcpmpl

Total Ramp Density Adjustment 12.4 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Deceleration Length, LD 1,500 70 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 7,320 764 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 8,929 828 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 4,360 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,929 9,187 pcph 0.97

Exiting General Purpose Lanes 8,100 9,187 pcph 0.88

Entering Managed Lanes 870 1,723 pcph 0.50

Off Ramp 828 2,100 pcph 0.39

Ramp Influence Area 4,360 4,400 pcph 0.99

Density in Ramp Influence Area, DR 41.1 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.373

Average Speed in Ramp Influence Area, SR 53.1 mph

Average Flow in Outer Lanes, vOA 2,284 pcphpl

Average Speed in Outer Lanes, SO 60.5 mph

Average Speed for Segment, S 56.6 mph

Density across All Lanes, D 39.4 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 25 mph

Segment Length, L / Acceleration Length, LA 1,500 1,500 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 6,626 1,187 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 8,082 1,324 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.052

Flow Rate in Lanes 1 and 2, v12 3,233 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,082 9,187 pcph 0.88

Exiting General Purpose Lanes 9,407 #VALUE! pcph #VALUE!

Entering Managed Lanes 795 1,723 pcph 0.46

On Ramp 1,324 1,900 pcph 0.70

Ramp Influence Area 4,557 4,600 pcph 0.99

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech to SR 210

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 1,340 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,693 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 1,877 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.81

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 59.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 31.4 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 Off Ramps

Alternative Future Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 6 4

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Deceleration Length, LD 1,500 1,600 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 7,693 1,420 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 9,384 1,614 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 Off Ramps

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 9,384 13,914 pcph 0.67

Exiting General Purpose Lanes 7,769 13,914 pcph 0.56

Entering Managed Lanes 960 1,723 pcph 0.56

Off Ramp 1,614 9,200 pcph 0.18

Density in Ramp Influence Area, DR 27.4 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 On Ramps

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 5 3

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 1,275 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 6,423 4,610 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 7,835 5,241 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 On Ramps

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD -0.437

Flow Rate in Lanes 1 and 2, v12 2,241 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,835 11,595 pcph 0.68

Exiting General Purpose Lanes 13,075 #VALUE! pcph #VALUE!

Entering Managed Lanes 792 1,723 pcph 0.46

On Ramp 5,241 6,000 pcph 0.87

Ramp Influence Area 7,482 4,600 pcph 1.63

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 to Baseline

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 740 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 10,573 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 2,579 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.11

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 5 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 110 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 10,573 1,350 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 12,897 1,535 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 5,364 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 12,897 11,595 pcph 1.11

Exiting General Purpose Lanes 11,362 11,595 pcph 0.98

Entering Managed Lanes 1,305 1,723 pcph 0.76

Off Ramp 1,535 2,000 pcph 0.77

Ramp Influence Area 5,364 4,400 pcph 1.22

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Loop On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 750 175 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 9,353 1,440 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 11,409 1,561 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Loop On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.023

Flow Rate in Lanes 1 and 2, v12 6,009 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 11,409 9,276 pcph 1.23

Exiting General Purpose Lanes 12,970 #VALUE! pcph #VALUE!

Entering Managed Lanes 1,160 1,723 pcph 0.67

On Ramp 1,561 1,900 pcph 0.82

Ramp Influence Area 7,570 4,600 pcph 1.65

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Slip On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 1,500 475 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 10,653 480 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 12,994 520 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Slip On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.153

Flow Rate in Lanes 1 and 2, v12 7,594 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 12,994 9,276 pcph 1.40

Exiting General Purpose Lanes 13,515 #VALUE! pcph #VALUE!

Entering Managed Lanes 1,317 1,723 pcph 0.76

On Ramp 520 1,900 pcph 0.27

Ramp Influence Area 8,115 4,600 pcph 1.76

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline to Rte 66

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 460 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 11,083 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 3,380 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.46

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 1,450 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 11,083 820 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 13,519 932 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 8,119 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 13,519 9,276 pcph 1.46

Exiting General Purpose Lanes 12,587 9,276 pcph 1.36

Entering Managed Lanes 1,372 1,723 pcph 0.80

Off Ramp 932 2,000 pcph 0.47

Ramp Influence Area 8,119 4,400 pcph 1.85

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Loop On

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 1,250 325 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 10,343 890 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 12,616 1,012 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Loop On

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.091

Flow Rate in Lanes 1 and 2, v12 7,216 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 12,616 9,276 pcph 1.36

Exiting General Purpose Lanes 13,628 #VALUE! pcph #VALUE!

Entering Managed Lanes 1,283 1,723 pcph 0.74

On Ramp 1,012 1,900 pcph 0.53

Ramp Influence Area 8,228 4,600 pcph 1.79

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Slip On

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 610 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 11,143 1,130 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 13,592 1,285 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Slip On

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.057

Flow Rate in Lanes 1 and 2, v12 8,192 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 13,592 9,276 pcph 1.47

Exiting General Purpose Lanes 14,877 #VALUE! pcph #VALUE!

Entering Managed Lanes 1,384 1,723 pcph 0.80

On Ramp 1,285 2,000 pcph 0.64

Ramp Influence Area 9,477 4,600 pcph 2.06

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 to 4th

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 5,760 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 12,163 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 3,709 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.60

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Duncan Canyon to Beech 

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,060 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 5.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 57.6 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,230 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 954 pcphpl

Total Trucks 11.0% Capacity, c 2,276 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,276 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.42

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 57.6 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 57.6 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 16.6 pcpmpl

Total Ramp Density Adjustment 12.4 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Deceleration Length, LD 1,500 70 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 3,190 354 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 3,767 384 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 1,859 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,767 9,187 pcph 0.41

Exiting General Purpose Lanes 3,383 9,187 pcph 0.37

Entering Managed Lanes 387 1,723 pcph 0.22

Off Ramp 384 2,100 pcph 0.18

Ramp Influence Area 1,859 4,400 pcph 0.42

Density in Ramp Influence Area, DR 19.6 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.333

Average Speed in Ramp Influence Area, SR 53.8 mph

Average Flow in Outer Lanes, vOA 954 pcphpl

Average Speed in Outer Lanes, SO 65.5 mph

Average Speed for Segment, S 59.1 mph

Density across All Lanes, D 15.9 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 25 mph

Segment Length, L / Acceleration Length, LA 1,500 1,500 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,876 598 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 3,396 667 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.134

Flow Rate in Lanes 1 and 2, v12 1,358 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,396 9,187 pcph 0.37

Exiting General Purpose Lanes 4,063 #VALUE! pcph #VALUE!

Entering Managed Lanes 344 1,723 pcph 0.20

On Ramp 667 1,900 pcph 0.35

Ramp Influence Area 2,026 4,600 pcph 0.44

Density in Ramp Influence Area, DR 11.6 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.276

Average Speed in Ramp Influence Area, SR 54.8 mph

Average Flow in Outer Lanes, vOA 1,019 pcphpl

Average Speed in Outer Lanes, SO 57.8 mph

Average Speed for Segment, S 56.3 mph

Density across All Lanes, D 18.1 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech to SR 210

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 1,340 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,414 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 806 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.35

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 13.0 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 Off Ramps

Alternative Future Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 6 4

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Deceleration Length, LD 1,500 1,600 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 3,414 1,340 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 4,031 1,523 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 Off Ramps

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,031 13,914 pcph 0.29

Exiting General Purpose Lanes 2,508 13,914 pcph 0.18

Entering Managed Lanes 424 1,723 pcph 0.25

Off Ramp 1,523 9,200 pcph 0.17

Density in Ramp Influence Area, DR 11.8 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 On Ramps

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 5 3

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 1,275 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,204 2,630 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 2,603 2,990 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 On Ramps

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.199

Flow Rate in Lanes 1 and 2, v12 812 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,603 11,595 pcph 0.22

Exiting General Purpose Lanes 5,592 #VALUE! pcph #VALUE!

Entering Managed Lanes 0 1,723 pcph 0.00

On Ramp 2,990 6,000 pcph 0.50

Ramp Influence Area 3,802 4,600 pcph 0.83

Density in Ramp Influence Area, DR 25.8 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.394

Average Speed in Ramp Influence Area, SR 54.1 mph

Average Flow in Outer Lanes, vOA 406 pcphpl

Average Speed in Outer Lanes, SO 61.9 mph

Average Speed for Segment, S 55.8 mph

Density across All Lanes, D 20.7 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 to Baseline

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 740 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,574 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 1,080 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.47

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 17.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 5 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 110 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,574 690 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 5,401 784 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 2,562 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,401 11,595 pcph 0.47

Exiting General Purpose Lanes 4,617 11,595 pcph 0.40

Entering Managed Lanes 569 1,723 pcph 0.33

Off Ramp 784 2,000 pcph 0.39

Ramp Influence Area 2,562 4,400 pcph 0.58

Density in Ramp Influence Area, DR 25.3 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.434

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 946 pcphpl

Average Speed in Outer Lanes, SO 67.9 mph

Average Speed for Segment, S 60.1 mph

Density across All Lanes, D 18.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Loop On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 750 175 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,954 400 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 4,669 434 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Loop On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.164

Flow Rate in Lanes 1 and 2, v12 1,868 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,669 9,276 pcph 0.50

Exiting General Purpose Lanes 5,103 #VALUE! pcph #VALUE!

Entering Managed Lanes 491 1,723 pcph 0.28

On Ramp 434 1,900 pcph 0.23

Ramp Influence Area 2,301 4,600 pcph 0.50

Density in Ramp Influence Area, DR 22.2 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.351

Average Speed in Ramp Influence Area, SR 54.9 mph

Average Flow in Outer Lanes, vOA 1,401 pcphpl

Average Speed in Outer Lanes, SO 58.7 mph

Average Speed for Segment, S 56.9 mph

Density across All Lanes, D 22.4 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Slip On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 1,500 475 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,314 150 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 5,094 163 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Slip On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.197

Flow Rate in Lanes 1 and 2, v12 2,038 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,094 9,276 pcph 0.55

Exiting General Purpose Lanes 5,257 #VALUE! pcph #VALUE!

Entering Managed Lanes 536 1,723 pcph 0.31

On Ramp 163 1,900 pcph 0.09

Ramp Influence Area 2,200 4,600 pcph 0.48

Density in Ramp Influence Area, DR 19.7 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.332

Average Speed in Ramp Influence Area, SR 55.3 mph

Average Flow in Outer Lanes, vOA 1,528 pcphpl

Average Speed in Outer Lanes, SO 58.2 mph

Average Speed for Segment, S 56.9 mph

Density across All Lanes, D 23.1 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline to Rte 66

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 460 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,454 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 1,315 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.57

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 21.2 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 1,450 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,454 690 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 5,260 784 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 2,736 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,260 9,276 pcph 0.57

Exiting General Purpose Lanes 4,475 9,276 pcph 0.48

Entering Managed Lanes 547 1,723 pcph 0.32

Off Ramp 784 2,000 pcph 0.39

Ramp Influence Area 2,736 4,400 pcph 0.62

Density in Ramp Influence Area, DR 14.7 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.434

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 1,262 pcphpl

Average Speed in Outer Lanes, SO 66.9 mph

Average Speed for Segment, S 59.0 mph

Density across All Lanes, D 22.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Loop On

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 1,250 325 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,824 470 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 4,516 534 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Loop On

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.151

Flow Rate in Lanes 1 and 2, v12 1,806 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,516 9,276 pcph 0.49

Exiting General Purpose Lanes 5,050 #VALUE! pcph #VALUE!

Entering Managed Lanes 480 1,723 pcph 0.28

On Ramp 534 1,900 pcph 0.28

Ramp Influence Area 2,341 4,600 pcph 0.51

Density in Ramp Influence Area, DR 21.5 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.345

Average Speed in Ramp Influence Area, SR 55.0 mph

Average Flow in Outer Lanes, vOA 1,355 pcphpl

Average Speed in Outer Lanes, SO 58.8 mph

Average Speed for Segment, S 57.0 mph

Density across All Lanes, D 22.1 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Slip On

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 610 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,254 990 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 5,023 1,125 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Slip On

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.077

Flow Rate in Lanes 1 and 2, v12 2,009 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,023 9,276 pcph 0.54

Exiting General Purpose Lanes 6,149 #VALUE! pcph #VALUE!

Entering Managed Lanes 524 1,723 pcph 0.30

On Ramp 1,125 2,000 pcph 0.56

Ramp Influence Area 3,135 4,600 pcph 0.68

Density in Ramp Influence Area, DR 25.7 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.362

Average Speed in Ramp Influence Area, SR 54.7 mph

Average Flow in Outer Lanes, vOA 1,507 pcphpl

Average Speed in Outer Lanes, SO 58.3 mph

Average Speed for Segment, S 56.4 mph

Density across All Lanes, D 27.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 to 4th

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 5,760 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,144 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 1,519 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.65

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 24.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Carnelian to Archibald

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,490 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 6,039 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 2,488 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.07

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 150 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 6,039 860 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,464 932 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 3,935 ft

Volume on Adjacent Ramp 1,106 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,950 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.531

Flow Rate in Lanes 1 and 2, v12 4,764 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,464 6,957 pcph 1.07

Exiting General Purpose Lanes 6,532 6,957 pcph 0.94

Entering Managed Lanes 669 1,723 pcph 0.39

Off Ramp 932 2,000 pcph 0.47

Ramp Influence Area 4,764 4,400 pcph 1.08

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,290 560 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,258 1,020 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,499 1,106 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 3,935 ft

Volume on Adjacent Ramp 932 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,566 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.593

Flow Rate in Lanes 1 and 2, v12 3,855 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,499 6,957 pcph 0.93

Exiting General Purpose Lanes 7,605 6,957 pcph 1.09

Entering Managed Lanes 581 1,723 pcph 0.34

On Ramp 1,106 2,000 pcph 0.55

Ramp Influence Area 4,961 4,600 pcph 1.08

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 155 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 6,185 1,840 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,644 1,995 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 1,290 ft

Volume on Adjacent Ramp 1,106 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 11,616 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.477

Flow Rate in Lanes 1 and 2, v12 4,944 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,644 6,957 pcph 1.10

Exiting General Purpose Lanes 5,649 6,957 pcph 0.81

Entering Managed Lanes 684 1,723 pcph 0.40

Off Ramp 1,995 2,000 pcph 1.00

Ramp Influence Area 4,944 4,400 pcph 1.12

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven On Ramp to Miliken Off Ramp

Alternative Future Conditions

Time period AM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 4 ln

Weaving Segment Length, LS 2,575 ft

Interchange Density, ID 1.3 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 3,672 1,290 840 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 3.0% 3.0% 3.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.971 0.971 0.971 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 3,981 1,399 911 0 pcph

Weaving Flow Rate, vW 2,309 Total Flow Rate, v 6,291

Non-Weaving Flow Rate, vNW 3,981 Volume Ratio, VR 0.367

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven On Ramp to Miliken Off Ramp

Alternative Future Conditions

Time period AM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,315 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 8,990 pchpl

Demand Flow-Based Capacity, cIW 6,347 pch

Weaving Segment Capacity, cW 6,347 vph

Adjusted Weaving Area Capacity, cwa 6,347 vph

Volume-to-Capacity Ratio, v/c 0.96

Minimum Lane Change Rate, LCMIN 2,309 lc/h

Weaving Lane Change Rate, LCW 3,101 lc/h

Non-weaving Vehicle Index, INW 1,367

Non-weaving Lane Change Rate, LCNW 1,562 lc/h

Total Lane Change Rate, LCALL 4,663 lc/h

Weaving Intensity Factor, W 0.361

Average Weaving Speed, SW 49.5 mph

Average Non-Weaving Speed, SNW 37.7 mph

Average Speed, S 41.3 mph

Density, D 38.1 pcpmpl

Level of Service, LOS E

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,577 9,276 pcph 0.60

Exiting General Purpose Lanes 6,065 6,957 pcph 0.87

On Ramp 1,399 2,000 pcph 0.70

Off Ramp 911 2,000 pcph 0.46

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 390 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,921 680 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,082 737 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 1,900 ft

Volume on Adjacent Ramp 748 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 4,944 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.652

Flow Rate in Lanes 1 and 2, v12 3,967 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,082 6,957 pcph 0.87

Exiting General Purpose Lanes 6,819 6,957 pcph 0.98

Entering Managed Lanes 545 1,723 pcph 0.32

On Ramp 737 2,000 pcph 0.37

Ramp Influence Area 4,704 4,600 pcph 1.02

Density in Ramp Influence Area, DR 39.5 pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.720

Average Speed in Ramp Influence Area, SR 47.6 mph

Average Flow in Outer Lanes, vOA 2,116 pcphpl

Average Speed in Outer Lanes, SO 56.1 mph

Average Speed for Segment, S 49.9 mph

Density across All Lanes, D 44.7 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken to Day Creek

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 400 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,539 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 2,282 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.98

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 52.5 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 43.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 90 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,539 690 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,846 748 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 1,900 4,400 ft

Volume on Adjacent Ramp 737 1,041 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 4,296 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,589 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.554

Flow Rate in Lanes 1 and 2, v12 4,146 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,846 6,957 pcph 0.98

Exiting General Purpose Lanes 6,098 6,957 pcph 0.88

Entering Managed Lanes 613 1,723 pcph 0.36

Off Ramp 748 2,000 pcph 0.37

Ramp Influence Area 4,146 4,400 pcph 0.94

Density in Ramp Influence Area, DR 39.1 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.430

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 2,700 pcphpl

Average Speed in Outer Lanes, SO 61.3 mph

Average Speed for Segment, S 56.2 mph

Density across All Lanes, D 42.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 610 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,912 960 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,071 1,041 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 748 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,483 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.595

Flow Rate in Lanes 1 and 2, v12 3,610 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,071 6,957 pcph 0.87

Exiting General Purpose Lanes 7,112 6,957 pcph 1.02

Entering Managed Lanes 544 1,723 pcph 0.32

On Ramp 1,041 2,000 pcph 0.52

Ramp Influence Area 4,651 4,600 pcph 1.01

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On to Lane Add

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,300 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,785 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 1,788 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.77

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 60.8 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 29.4 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Lane Add to I-15

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 2,000 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,785 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 1,430 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.62

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 23.1 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 5 1

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Deceleration Length, LD 1,500 1,520 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,785 3,280 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,150 3,556 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,150 11,595 pcph 0.62

Exiting General Purpose Lanes 3,594 6,957 pcph 0.52

Entering Managed Lanes 640 1,723 pcph 0.37

Off Ramp 3,556 2,300 pcph 1.55

Density in Ramp Influence Area, DR 25.0 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 to Cherry

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,985 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 2,803 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 1,155 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.50

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 18.7 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 45 mph

Segment Length, L / Deceleration Length, LD 1,500 140 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 2,803 500 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 3,464 542 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 661 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 788 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.648

Flow Rate in Lanes 1 and 2, v12 2,437 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,464 6,957 pcph 0.50

Exiting General Purpose Lanes 2,922 6,957 pcph 0.42

Entering Managed Lanes 311 1,723 pcph 0.18

Off Ramp 542 2,100 pcph 0.26

Ramp Influence Area 2,437 4,400 pcph 0.55

Density in Ramp Influence Area, DR 24.0 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.347

Average Speed in Ramp Influence Area, SR 55.0 mph

Average Flow in Outer Lanes, vOA 1,027 pcphpl

Average Speed in Outer Lanes, SO 67.8 mph

Average Speed for Segment, S 58.3 mph

Density across All Lanes, D 19.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry On

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,080 150 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,349 610 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 2,903 661 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 542 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry On

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 519 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.582

Flow Rate in Lanes 1 and 2, v12 1,689 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,903 6,957 pcph 0.42

Exiting General Purpose Lanes 3,565 6,957 pcph 0.51

Entering Managed Lanes 260 1,723 pcph 0.15

On Ramp 661 2,000 pcph 0.33

Ramp Influence Area 2,350 4,600 pcph 0.51

Density in Ramp Influence Area, DR 22.6 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.350

Average Speed in Ramp Influence Area, SR 54.9 mph

Average Flow in Outer Lanes, vOA 1,214 pcphpl

Average Speed in Outer Lanes, SO 59.3 mph

Average Speed for Segment, S 56.4 mph

Density across All Lanes, D 21.2 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 2,903 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 1,196 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.52

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 19.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes, N 4 ln Average Speed, S 61.9 mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D 0.0 pcphpl

Flow Rate, vp 1,496 pcphpl Level of Service, LOS 0

Volume-to-Capacity Ratio, v/c 0.65

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 50 mph

Segment Length, L / Acceleration Length, LA 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,903 2,210 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 3,588 2,396 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,588 6,957 pcph 0.52

Exiting General Purpose Lanes 5,984 9,276 pcph 0.65

Entering Managed Lanes 322 1,723 pcph 0.19

On Ramp 2,396 2,250 pcph 1.06

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp to Lane Drop

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,145 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,912 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 2,024 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.87

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 57.8 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 35.0 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Carnelian to Archibald

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,490 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,379 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,076 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.90

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 56.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 36.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,379 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,076 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.90

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 56.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 36.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes, N 3 ln Average Speed, S 61.4 mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D 27.6 pcphpl

Flow Rate, vp 1,697 pcphpl Level of Service, LOS D

Volume-to-Capacity Ratio, v/c 0.73

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Exiting General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,379 1,050 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,228 1,138 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 3,935 ft

Volume on Adjacent Ramp 1,052 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,228 6,957 pcph 0.90

Exiting General Purpose Lanes 5,090 6,957 pcph 0.73

Entering Managed Lanes 1,776 1,723 pcph 1.03

Off Ramp 1,138 2,000 pcph 0.57

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,290 560 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,571 970 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,293 1,052 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 3,935 ft

Volume on Adjacent Ramp 1,138 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,296 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.593

Flow Rate in Lanes 1 and 2, v12 3,140 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,293 6,957 pcph 0.76

Exiting General Purpose Lanes 6,344 6,957 pcph 0.91

Entering Managed Lanes 1,509 1,723 pcph 0.88

On Ramp 1,052 2,000 pcph 0.53

Ramp Influence Area 4,191 4,600 pcph 0.91

Density in Ramp Influence Area, DR 34.2 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.534

Average Speed in Ramp Influence Area, SR 51.3 mph

Average Flow in Outer Lanes, vOA 2,153 pcphpl

Average Speed in Outer Lanes, SO 55.9 mph

Average Speed for Segment, S 52.8 mph

Density across All Lanes, D 40.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 155 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,318 1,090 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,158 1,182 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 1,290 ft

Volume on Adjacent Ramp 1,052 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 8,563 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.552

Flow Rate in Lanes 1 and 2, v12 3,927 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,158 6,957 pcph 0.89

Exiting General Purpose Lanes 4,976 6,957 pcph 0.72

Entering Managed Lanes 1,755 1,723 pcph 1.02

Off Ramp 1,182 2,000 pcph 0.59

Ramp Influence Area 3,927 4,400 pcph 0.89

Density in Ramp Influence Area, DR 36.6 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.469

Average Speed in Ramp Influence Area, SR 52.6 mph

Average Flow in Outer Lanes, vOA 2,231 pcphpl

Average Speed in Outer Lanes, SO 63.1 mph

Average Speed for Segment, S 55.9 mph

Density across All Lanes, D 37.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven On Ramp to Miliken Off Ramp

Alternative Future Conditions

Time period PM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 4 ln

Weaving Segment Length, LS 2,575 ft

Interchange Density, ID 1.3 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 3,778 1,370 700 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 3.0% 3.0% 3.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.971 0.971 0.971 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 4,096 1,485 759 0 pcph

Weaving Flow Rate, vW 2,244 Total Flow Rate, v 6,340

Non-Weaving Flow Rate, vNW 4,096 Volume Ratio, VR 0.354

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven On Ramp to Miliken Off Ramp

Alternative Future Conditions

Time period PM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,170 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 9,001 pchpl

Demand Flow-Based Capacity, cIW 6,583 pch

Weaving Segment Capacity, cW 6,583 vph

Adjusted Weaving Area Capacity, cwa 6,583 vph

Volume-to-Capacity Ratio, v/c 0.94

Minimum Lane Change Rate, LCMIN 2,244 lc/h

Weaving Lane Change Rate, LCW 3,036 lc/h

Non-weaving Vehicle Index, INW 1,406

Non-weaving Lane Change Rate, LCNW 1,654 lc/h

Total Lane Change Rate, LCALL 4,690 lc/h

Weaving Intensity Factor, W 0.363

Average Weaving Speed, SW 49.4 mph

Average Non-Weaving Speed, SNW 38.1 mph

Average Speed, S 41.5 mph

Density, D 38.2 pcpmpl

Level of Service, LOS E

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,185 9,276 pcph 0.56

Exiting General Purpose Lanes 5,911 6,957 pcph 0.85

On Ramp 1,485 2,000 pcph 0.74

Off Ramp 759 2,000 pcph 0.38

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 390 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,994 680 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,783 737 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 1,900 ft

Volume on Adjacent Ramp 748 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 4,944 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.652

Flow Rate in Lanes 1 and 2, v12 3,771 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,783 6,957 pcph 0.83

Exiting General Purpose Lanes 6,520 6,957 pcph 0.94

Entering Managed Lanes 1,649 1,723 pcph 0.96

On Ramp 737 2,000 pcph 0.37

Ramp Influence Area 4,508 4,600 pcph 0.98

Density in Ramp Influence Area, DR 37.9 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.644

Average Speed in Ramp Influence Area, SR 49.1 mph

Average Flow in Outer Lanes, vOA 2,011 pcphpl

Average Speed in Outer Lanes, SO 56.5 mph

Average Speed for Segment, S 51.1 mph

Density across All Lanes, D 41.7 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken to Day Creek

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 400 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,518 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,130 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.92

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 55.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 38.1 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 90 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,518 690 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,389 748 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 1,900 4,400 ft

Volume on Adjacent Ramp 737 1,030 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 4,577 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,538 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.566

Flow Rate in Lanes 1 and 2, v12 3,940 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,389 6,957 pcph 0.92

Exiting General Purpose Lanes 5,641 6,957 pcph 0.81

Entering Managed Lanes 1,821 1,723 pcph 1.06

Off Ramp 748 2,000 pcph 0.37

Ramp Influence Area 3,940 4,400 pcph 0.90

Density in Ramp Influence Area, DR 37.3 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.430

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 2,449 pcphpl

Average Speed in Outer Lanes, SO 62.2 mph

Average Speed for Segment, S 56.4 mph

Density across All Lanes, D 39.2 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 610 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,987 950 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,774 1,030 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 748 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,417 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.595

Flow Rate in Lanes 1 and 2, v12 3,433 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,774 6,957 pcph 0.83

Exiting General Purpose Lanes 6,804 6,957 pcph 0.98

Entering Managed Lanes 1,646 1,723 pcph 0.96

On Ramp 1,030 2,000 pcph 0.52

Ramp Influence Area 4,463 4,600 pcph 0.97

Density in Ramp Influence Area, DR 36.1 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.611

Average Speed in Ramp Influence Area, SR 49.7 mph

Average Flow in Outer Lanes, vOA 2,341 pcphpl

Average Speed in Outer Lanes, SO 55.1 mph

Average Speed for Segment, S 51.5 mph

Density across All Lanes, D 44.4 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On to Lane Add

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,300 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,718 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,655 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.71

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.6 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 26.9 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Lane Add to I-15

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 2,000 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,718 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,324 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.57

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 21.4 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 5 1

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Deceleration Length, LD 1,500 1,520 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,718 3,210 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,621 3,480 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,621 11,595 pcph 0.57

Exiting General Purpose Lanes 3,141 6,957 pcph 0.45

Entering Managed Lanes 1,888 1,723 pcph 1.10

Off Ramp 3,480 2,300 pcph 1.51

Density in Ramp Influence Area, DR 23.2 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 to Cherry

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,985 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,246 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,253 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.54

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 20.2 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 45 mph

Segment Length, L / Deceleration Length, LD 1,500 140 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 3,246 480 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 3,759 520 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 445 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 531 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.642

Flow Rate in Lanes 1 and 2, v12 2,600 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,759 6,957 pcph 0.54

Exiting General Purpose Lanes 3,238 6,957 pcph 0.47

Entering Managed Lanes 1,072 1,723 pcph 0.62

Off Ramp 520 2,100 pcph 0.25

Ramp Influence Area 2,600 4,400 pcph 0.59

Density in Ramp Influence Area, DR 25.3 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.345

Average Speed in Ramp Influence Area, SR 55.0 mph

Average Flow in Outer Lanes, vOA 1,159 pcphpl

Average Speed in Outer Lanes, SO 67.3 mph

Average Speed for Segment, S 58.3 mph

Density across All Lanes, D 21.1 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry On

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,080 150 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,877 410 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 3,331 445 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 520 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry On

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 564 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.582

Flow Rate in Lanes 1 and 2, v12 1,938 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,331 6,957 pcph 0.48

Exiting General Purpose Lanes 3,776 6,957 pcph 0.54

Entering Managed Lanes 949 1,723 pcph 0.55

On Ramp 445 2,000 pcph 0.22

Ramp Influence Area 2,382 4,600 pcph 0.52

Density in Ramp Influence Area, DR 23.0 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.351

Average Speed in Ramp Influence Area, SR 54.9 mph

Average Flow in Outer Lanes, vOA 1,393 pcphpl

Average Speed in Outer Lanes, SO 58.7 mph

Average Speed for Segment, S 56.2 mph

Density across All Lanes, D 23.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,192 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,232 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.53

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 19.9 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes, N 4 ln Average Speed, S 61.9 mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D 0.0 pcphpl

Flow Rate, vp 1,523 pcphpl Level of Service, LOS 0

Volume-to-Capacity Ratio, v/c 0.66

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 50 mph

Segment Length, L / Acceleration Length, LA 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,192 2,210 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 3,696 2,396 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,696 6,957 pcph 0.53

Exiting General Purpose Lanes 6,092 9,276 pcph 0.66

Entering Managed Lanes 1,054 1,723 pcph 0.61

On Ramp 2,396 2,250 pcph 1.06

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp to Lane Drop

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 2,145 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,894 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,417 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.61

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 22.9 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 4.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 59.7 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 6,587 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,542 pcphpl

Total Trucks 10.0% Capacity, c 2,297 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,297 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.11

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 59.7 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 10.3 mph Level of Service, LOS F

General Purpose Lanes, N 4 ln Average Speed, S 57.7 mph

Adjusted Capacity, cadj 2,297 pcphpl Density, D 33.6 pcphpl

Flow Rate, vp 1,941 pcphpl Level of Service, LOS D

Volume-to-Capacity Ratio, v/c 0.85

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 59.7 40 mph

Segment Length, L / Acceleration Length, LA 2,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Managed Lane

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 6,587 126 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,627 137 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,627 6,890 pcph 1.11

Exiting General Purpose Lanes 7,764 9,187 pcph 0.85

Entering Managed Lanes 1,526 1,723 pcph 0.89

Exiting Managed Lanes 1,390 1,723 pcph 0.81

On Ramp 137 2,000 pcph 0.07

137 2,000 0.07

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 2

Free-Flow Speed, FFS 59.7 60 mph

Segment Length, L / Deceleration Length, LD 1,500 2,600 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 6,587 1,460 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,627 1,583 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,627 9,187 pcph 0.83

Exiting General Purpose Lanes 6,044 6,890 pcph 0.88

Entering Managed Lanes 1,387 1,723 pcph 0.81

Off Ramp 1,583 4,600 pcph 0.34

Density in Ramp Influence Area, DR 33.4 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 900 70 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,361 820 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,207 889 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 3,000 ft

Volume on Adjacent Ramp 672 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,078 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.564

Flow Rate in Lanes 1 and 2, v12 3,888 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,207 6,957 pcph 0.89

Exiting General Purpose Lanes 5,318 6,957 pcph 0.76

Entering Managed Lanes 1,128 1,723 pcph 0.65

Off Ramp 889 2,000 pcph 0.44

Ramp Influence Area 3,888 4,400 pcph 0.88

Density in Ramp Influence Area, DR 37.1 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.443

Average Speed in Ramp Influence Area, SR 53.1 mph

Average Flow in Outer Lanes, vOA 2,319 pcphpl

Average Speed in Outer Lanes, SO 62.8 mph

Average Speed for Segment, S 56.3 mph

Density across All Lanes, D 37.8 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 900 420 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,672 620 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,410 672 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp Off On

Distance to Adjacent Ramp 3,000 900 ft

Volume on Adjacent Ramp 889 729 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,178 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 4,720 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.589

Flow Rate in Lanes 1 and 2, v12 3,188 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,410 6,957 pcph 0.78

Exiting General Purpose Lanes 6,082 6,957 pcph 0.87

Entering Managed Lanes 984 1,723 pcph 0.57

On Ramp 672 2,000 pcph 0.34

Ramp Influence Area 3,860 4,600 pcph 0.84

Density in Ramp Influence Area, DR 32.7 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.473

Average Speed in Ramp Influence Area, SR 52.5 mph

Average Flow in Outer Lanes, vOA 2,222 pcphpl

Average Speed in Outer Lanes, SO 55.7 mph

Average Speed for Segment, S 53.6 mph

Density across All Lanes, D 38.7 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 NB On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 330 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,193 660 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.952

Flow Rate, vp 6,013 729 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 900 ft

Volume on Adjacent Ramp 672 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 NB On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,279 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.587

Flow Rate in Lanes 1 and 2, v12 3,528 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,013 6,957 pcph 0.86

Exiting General Purpose Lanes 6,742 6,957 pcph 0.97

Entering Managed Lanes 1,093 1,723 pcph 0.63

On Ramp 729 2,000 pcph 0.36

Ramp Influence Area 4,258 4,600 pcph 0.93

Density in Ramp Influence Area, DR 36.4 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.570

Average Speed in Ramp Influence Area, SR 50.6 mph

Average Flow in Outer Lanes, vOA 2,485 pcphpl

Average Speed in Outer Lanes, SO 54.3 mph

Average Speed for Segment, S 51.9 mph

Density across All Lanes, D 44.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,747 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,218 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.96

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 54.0 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 41.1 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes, N 3 ln Average Speed, S - mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D - pcphpl

Flow Rate, vp 3,007 pcphpl Level of Service, LOS F

Volume-to-Capacity Ratio, v/c 1.30

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 2

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Acceleration Length, LA 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,747 2,140 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.952

Flow Rate, vp 6,654 2,365 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,654 6,957 pcph 0.96

Exiting General Purpose Lanes 9,020 6,957 pcph 1.30

Entering Managed Lanes 1,210 1,723 pcph 0.70

On Ramp 2,365 4,600 pcph 0.51

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB to Lane Drop

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,660 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,545 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,184 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.94

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 54.8 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 39.9 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Lane Drop to Day Creek

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 4,000 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,545 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,912 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.26

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 60 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 7,545 835 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 8,736 905 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 4,770 ft

Volume on Adjacent Ramp 1,007 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,878 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.500

Flow Rate in Lanes 1 and 2, v12 6,036 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,736 6,957 pcph 1.26

Exiting General Purpose Lanes 7,831 6,957 pcph 1.13

Entering Managed Lanes 1,588 1,723 pcph 0.92

Off Ramp 905 2,000 pcph 0.45

Ramp Influence Area 6,036 4,400 pcph 1.37

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 300 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 6,843 929 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,923 1,007 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp Off Off

Distance to Adjacent Ramp 4,770 2,110 ft

Volume on Adjacent Ramp 905 976 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,734 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 6,886 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.777

Flow Rate in Lanes 1 and 2, v12 6,157 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,923 6,957 pcph 1.14

Exiting General Purpose Lanes 8,931 #VALUE! pcph #VALUE!

Entering Managed Lanes 1,441 1,723 pcph 0.84

On Ramp 1,007 2,000 pcph 0.50

Ramp Influence Area 7,164 4,600 pcph 1.56

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek to Milliken

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 610 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,624 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,943 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.27

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 1,180 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 7,624 900 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 8,828 976 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 2,110 3,930 ft

Volume on Adjacent Ramp 1,007 791 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 5,039 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,560 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.494

Flow Rate in Lanes 1 and 2, v12 6,128 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,828 6,957 pcph 1.27

Exiting General Purpose Lanes 7,852 6,957 pcph 1.13

Entering Managed Lanes 1,605 1,723 pcph 0.93

Off Ramp 976 2,000 pcph 0.49

Ramp Influence Area 6,128 4,400 pcph 1.39

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 380 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 6,868 730 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,952 791 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp Off Off

Distance to Adjacent Ramp 3,930 1,500 ft

Volume on Adjacent Ramp 976 1,648 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,730 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 10,968 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.837

Flow Rate in Lanes 1 and 2, v12 6,660 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,952 6,957 pcph 1.14

Exiting General Purpose Lanes 8,744 6,957 pcph 1.26

Entering Managed Lanes 1,446 1,723 pcph 0.84

On Ramp 791 2,000 pcph 0.40

Ramp Influence Area 7,451 4,600 pcph 1.62

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,300 130 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 7,481 1,520 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 8,662 1,648 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 1,500 3,340 ft

Volume on Adjacent Ramp 791 1,344 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven Off Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 5,459 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 5,079 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.468

Flow Rate in Lanes 1 and 2, v12 5,962 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,662 6,957 pcph 1.25

Exiting General Purpose Lanes 7,014 6,957 pcph 1.01

Entering Managed Lanes 1,575 1,723 pcph 0.91

Off Ramp 1,648 2,000 pcph 0.82

Ramp Influence Area 5,962 4,400 pcph 1.36

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven On Ramp to Archibald Off Ramp

Alternative Future Conditions

Time period AM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 4 ln

Weaving Segment Length, LS 2,550 ft

Interchange Density, ID 1.3 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 4,874 1,240 1,330 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 3.0% 3.0% 3.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.971 0.971 0.971 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 5,284 1,344 1,442 0 pcph

Weaving Flow Rate, vW 2,786 Total Flow Rate, v 8,071

Non-Weaving Flow Rate, vNW 5,284 Volume Ratio, VR 0.345

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven On Ramp to Archibald Off Ramp

Alternative Future Conditions

Time period AM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,074 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 9,006 pchpl

Demand Flow-Based Capacity, cIW 6,749 pch

Weaving Segment Capacity, cW 6,749 vph

Adjusted Weaving Area Capacity, cwa 6,749 vph

Volume-to-Capacity Ratio, v/c 1.16

Minimum Lane Change Rate, LCMIN 2,786 lc/h

Weaving Lane Change Rate, LCW 3,568 lc/h

Non-weaving Vehicle Index, INW 1,792

Non-weaving Lane Change Rate, LCNW 2,584 lc/h

Total Lane Change Rate, LCALL 6,152 lc/h

Weaving Intensity Factor, W 0.453

Average Weaving Speed, SW 47.3 mph

Average Non-Weaving Speed, SNW 32.1 mph

Average Speed, S 36.1 mph

Density, D - pcpmpl

Level of Service, LOS F

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,184 6,957 pcph 1.03

Exiting General Purpose Lanes 7,086 6,957 pcph 1.02

On Ramp 1,344 2,000 pcph 0.67

Off Ramp 1,442 2,000 pcph 0.72

Capacity Checks

Capacity

Speed and Density

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 605 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 6,129 1,210 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,097 1,312 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 6,110 ft

Volume on Adjacent Ramp 1,344 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp

Alternative Future Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,758 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.594

Flow Rate in Lanes 1 and 2, v12 4,397 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,097 6,957 pcph 1.02

Exiting General Purpose Lanes 8,409 6,957 pcph 1.21

Entering Managed Lanes 1,290 1,723 pcph 0.75

On Ramp 1,312 2,000 pcph 0.66

Ramp Influence Area 5,709 4,600 pcph 1.24

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald to Carnelians 

Alternative Future Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 260 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,145 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,758 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.19

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 4.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 59.7 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,815 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,244 pcphpl

Total Trucks 10.0% Capacity, c 2,297 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,297 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.98

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 59.7 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 52.3 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 42.9 pcpmpl

Total Ramp Density Adjustment 10.3 mph Level of Service, LOS E

General Purpose Lanes, N 4 ln Average Speed, S 59.5 mph

Adjusted Capacity, cadj 2,297 pcphpl Density, D 28.6 pcphpl

Flow Rate, vp 1,705 pcphpl Level of Service, LOS D

Volume-to-Capacity Ratio, v/c 0.74

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 59.7 40 mph

Segment Length, L / Acceleration Length, LA 2,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Managed Lane

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,815 79 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,733 86 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,733 6,890 pcph 0.98

Exiting General Purpose Lanes 6,819 9,187 pcph 0.74

Entering Managed Lanes 964 1,723 pcph 0.56

Exiting Managed Lanes 878 1,723 pcph 0.51

On Ramp 86 2,000 pcph 0.04

86 2,000 0.04

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 2

Free-Flow Speed, FFS 59.7 60 mph

Segment Length, L / Deceleration Length, LD 1,500 2,600 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,815 1,130 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,733 1,225 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,733 9,187 pcph 0.73

Exiting General Purpose Lanes 5,508 6,890 pcph 0.80

Entering Managed Lanes 876 1,723 pcph 0.51

Off Ramp 1,225 4,600 pcph 0.27

Density in Ramp Influence Area, DR 29.5 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 900 70 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,821 410 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,582 445 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 3,000 ft

Volume on Adjacent Ramp 1,095 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,356 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.600

Flow Rate in Lanes 1 and 2, v12 3,527 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,582 6,957 pcph 0.80

Exiting General Purpose Lanes 5,138 6,957 pcph 0.74

Entering Managed Lanes 726 1,723 pcph 0.42

Off Ramp 445 2,000 pcph 0.22

Ramp Influence Area 3,527 4,400 pcph 0.80

Density in Ramp Influence Area, DR 34.0 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.403

Average Speed in Ramp Influence Area, SR 53.9 mph

Average Flow in Outer Lanes, vOA 2,055 pcphpl

Average Speed in Outer Lanes, SO 63.8 mph

Average Speed for Segment, S 57.1 mph

Density across All Lanes, D 33.4 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 900 420 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,460 1,010 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,164 1,095 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp Off On

Distance to Adjacent Ramp 3,000 900 ft

Volume on Adjacent Ramp 445 707 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,216 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 4,577 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.589

Flow Rate in Lanes 1 and 2, v12 3,043 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,164 6,957 pcph 0.74

Exiting General Purpose Lanes 6,259 6,957 pcph 0.90

Entering Managed Lanes 672 1,723 pcph 0.39

On Ramp 1,095 2,000 pcph 0.55

Ramp Influence Area 4,138 4,600 pcph 0.90

Density in Ramp Influence Area, DR 34.7 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.532

Average Speed in Ramp Influence Area, SR 51.3 mph

Average Flow in Outer Lanes, vOA 2,121 pcphpl

Average Speed in Outer Lanes, SO 56.1 mph

Average Speed for Segment, S 52.8 mph

Density across All Lanes, D 39.7 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 NB On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 330 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,349 640 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.952

Flow Rate, vp 6,194 707 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 900 ft

Volume on Adjacent Ramp 1,095 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 NB On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,313 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.587

Flow Rate in Lanes 1 and 2, v12 3,634 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,194 6,957 pcph 0.89

Exiting General Purpose Lanes 6,901 6,957 pcph 0.99

Entering Managed Lanes 806 1,723 pcph 0.47

On Ramp 707 2,000 pcph 0.35

Ramp Influence Area 4,341 4,600 pcph 0.94

Density in Ramp Influence Area, DR 37.0 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.594

Average Speed in Ramp Influence Area, SR 50.1 mph

Average Flow in Outer Lanes, vOA 2,560 pcphpl

Average Speed in Outer Lanes, SO 53.8 mph

Average Speed for Segment, S 51.4 mph

Density across All Lanes, D 46.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,912 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,282 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.98

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 52.5 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 43.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes, N 4 ln Average Speed, S 58.6 mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D 33.7 pcphpl

Flow Rate, vp 1,974 pcphpl Level of Service, LOS D

Volume-to-Capacity Ratio, v/c 0.85

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 2

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Acceleration Length, LA 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,912 950 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.952

Flow Rate, vp 6,845 1,050 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,845 6,957 pcph 0.98

Exiting General Purpose Lanes 7,895 9,276 pcph 0.85

Entering Managed Lanes 891 1,723 pcph 0.52

On Ramp 1,050 4,600 pcph 0.23

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB to Lane Drop

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,660 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 6,134 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,776 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.77

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 60.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 29.2 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Lane Drop to Day Creek

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 4,000 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 6,134 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,368 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.02

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 60 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 6,134 668 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,103 724 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 4,770 ft

Volume on Adjacent Ramp 754 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,150 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.549

Flow Rate in Lanes 1 and 2, v12 4,403 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,103 6,957 pcph 1.02

Exiting General Purpose Lanes 6,378 6,957 pcph 0.92

Entering Managed Lanes 1,695 1,723 pcph 0.98

Off Ramp 724 2,000 pcph 0.36

Ramp Influence Area 4,403 4,400 pcph 1.00

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 575 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,600 695 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,484 754 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.594

Flow Rate in Lanes 1 and 2, v12 3,849 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,484 6,957 pcph 0.93

Exiting General Purpose Lanes 7,238 6,957 pcph 1.04

Entering Managed Lanes 1,547 1,723 pcph 0.90

On Ramp 754 2,000 pcph 0.38

Ramp Influence Area 4,603 4,600 pcph 1.00

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek to Milliken

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 610 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 6,156 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,376 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.02

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 1,180 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 6,156 650 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,128 705 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 2,110 3,930 ft

Volume on Adjacent Ramp 754 781 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 4,154 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,179 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.549

Flow Rate in Lanes 1 and 2, v12 4,428 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,128 6,957 pcph 1.02

Exiting General Purpose Lanes 6,423 6,957 pcph 0.92

Entering Managed Lanes 1,701 1,723 pcph 0.99

Off Ramp 705 2,000 pcph 0.35

Ramp Influence Area 4,428 4,400 pcph 1.01

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 550 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,636 720 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,526 781 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.593

Flow Rate in Lanes 1 and 2, v12 3,869 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,526 6,957 pcph 0.94

Exiting General Purpose Lanes 7,307 6,957 pcph 1.05

Entering Managed Lanes 1,557 1,723 pcph 0.90

On Ramp 781 2,000 pcph 0.39

Ramp Influence Area 4,650 4,600 pcph 1.01

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,300 130 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 6,212 1,290 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,193 1,399 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 1,500 3,340 ft

Volume on Adjacent Ramp 781 1,724 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 5,998 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 4,270 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.516

Flow Rate in Lanes 1 and 2, v12 4,493 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,193 6,957 pcph 1.03

Exiting General Purpose Lanes 5,794 6,957 pcph 0.83

Entering Managed Lanes 1,716 1,723 pcph 1.00

Off Ramp 1,399 2,000 pcph 0.70

Ramp Influence Area 4,493 4,400 pcph 1.02

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven On Ramp to Archibald Off Ramp

Alternative Future Conditions

Time period PM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 4 ln

Weaving Segment Length, LS 2,550 ft

Interchange Density, ID 1.3 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 4,090 1,590 1,090 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 3.0% 3.0% 3.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.971 0.971 0.971 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 4,434 1,724 1,182 0 pcph

Weaving Flow Rate, vW 2,906 Total Flow Rate, v 7,340

Non-Weaving Flow Rate, vNW 4,434 Volume Ratio, VR 0.396

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven On Ramp to Archibald Off Ramp

Alternative Future Conditions

Time period PM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,635 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 8,963 pchpl

Demand Flow-Based Capacity, cIW 5,886 pch

Weaving Segment Capacity, cW 5,886 vph

Adjusted Weaving Area Capacity, cwa 5,886 vph

Volume-to-Capacity Ratio, v/c 1.21

Minimum Lane Change Rate, LCMIN 2,906 lc/h

Weaving Lane Change Rate, LCW 3,688 lc/h

Non-weaving Vehicle Index, INW 1,504

Non-weaving Lane Change Rate, LCNW 1,887 lc/h

Total Lane Change Rate, LCALL 5,574 lc/h

Weaving Intensity Factor, W 0.419

Average Weaving Speed, SW 48.1 mph

Average Non-Weaving Speed, SNW 32.2 mph

Average Speed, S 37.0 mph

Density, D - pcpmpl

Level of Service, LOS F

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,998 6,957 pcph 0.86

Exiting General Purpose Lanes 6,540 6,957 pcph 0.94

On Ramp 1,724 2,000 pcph 0.86

Off Ramp 1,182 2,000 pcph 0.59

Capacity Checks

Capacity

Speed and Density

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 605 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,580 880 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,461 954 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 6,110 ft

Volume on Adjacent Ramp 1,724 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp

Alternative Future Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,545 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.594

Flow Rate in Lanes 1 and 2, v12 3,841 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,461 6,957 pcph 0.93

Exiting General Purpose Lanes 7,415 6,957 pcph 1.07

Entering Managed Lanes 1,542 1,723 pcph 0.89

On Ramp 954 2,000 pcph 0.48

Ramp Influence Area 4,795 4,600 pcph 1.04

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp to Carnelians Off Ramp

Alternative Future Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 260 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 6,284 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,425 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.05

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Future Plus Project Conditions AM & PM



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment 4th St to Rte 66

Alternative Future + Project

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 5,450 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 5.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 57.6 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,915 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.93 Flow Rate, vp 1,765 pcphpl

Total Trucks 11.0% Capacity, c 2,276 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,276 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.78

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 57.6 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 57.5 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 30.7 pcpmpl

Total Ramp Density Adjustment 12.4 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Off Ramp

Alternative Future + Project

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 2

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Deceleration Length, LD 1,500 1,475 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,845 1,115 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 6,976 1,244 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Off Ramp

Alternative Future + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.260

Flow Rate in Lanes 1 and 2, v12 2,791 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,976 9,187 pcph 0.76

Exiting General Purpose Lanes 5,732 9,187 pcph 0.62

Entering Managed Lanes 698 1,723 pcph 0.41

Off Ramp 1,244 4,200 pcph 0.30

Ramp Influence Area 2,791 4,400 pcph 0.63

Density in Ramp Influence Area, DR 15.0 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.410

Average Speed in Ramp Influence Area, SR 52.4 mph

Average Flow in Outer Lanes, vOA 2,093 pcphpl

Average Speed in Outer Lanes, SO 61.2 mph

Average Speed for Segment, S 57.4 mph

Density across All Lanes, D 30.4 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Loop On Ramp

Alternative Future + Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 25 mph

Segment Length, L / Acceleration Length, LA 1,250 275 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,840 250 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 5,777 279 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Loop On Ramp

Alternative Future + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.183

Flow Rate in Lanes 1 and 2, v12 2,311 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,777 9,187 pcph 0.63

Exiting General Purpose Lanes 6,056 9,187 pcph 0.66

Entering Managed Lanes 580 1,723 pcph 0.34

On Ramp 279 1,900 pcph 0.15

Ramp Influence Area 2,590 4,600 pcph 0.56

Density in Ramp Influence Area, DR 23.9 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.359

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 1,733 pcphpl

Average Speed in Outer Lanes, SO 55.2 mph

Average Speed for Segment, S 54.4 mph

Density across All Lanes, D 27.8 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Slip On Ramp

Alternative Future + Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Acceleration Length, LA 1,500 300 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,070 220 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 6,051 245 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Slip On Ramp

Alternative Future + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.187

Flow Rate in Lanes 1 and 2, v12 2,421 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,051 9,187 pcph 0.66

Exiting General Purpose Lanes 6,297 9,187 pcph 0.69

Entering Managed Lanes 601 1,723 pcph 0.35

On Ramp 245 2,100 pcph 0.12

Ramp Influence Area 2,666 4,600 pcph 0.58

Density in Ramp Influence Area, DR 24.3 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.350

Average Speed in Ramp Influence Area, SR 53.5 mph

Average Flow in Outer Lanes, vOA 1,815 pcphpl

Average Speed in Outer Lanes, SO 54.9 mph

Average Speed for Segment, S 54.3 mph

Density across All Lanes, D 29.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 to Baseline

Alternative Future + Project

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,550 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,260 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.93 Flow Rate, vp 1,570 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.68

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 25.4 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline Off Ramp

Alternative Future + Project

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 30 mph

Segment Length, L / Deceleration Length, LD 1,500 105 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,260 787 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.952

Flow Rate, vp 6,278 870 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline Off Ramp

Alternative Future + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 3,228 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,278 9,276 pcph 0.68

Exiting General Purpose Lanes 5,408 9,276 pcph 0.58

Entering Managed Lanes 658 1,723 pcph 0.38

Off Ramp 870 1,900 pcph 0.46

Ramp Influence Area 3,228 4,400 pcph 0.73

Density in Ramp Influence Area, DR 31.1 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.571

Average Speed in Ramp Influence Area, SR 50.5 mph

Average Flow in Outer Lanes, vOA 1,525 pcphpl

Average Speed in Outer Lanes, SO 65.9 mph

Average Speed for Segment, S 57.0 mph

Density across All Lanes, D 27.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline On to SR210 Off

Alternative Future + Project

Time period AM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 2 ln

Weaving Segment Length, LS 4,200 ft

Interchange Density, ID 4.0 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 3,083 440 1,470 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 11.0% 3.0% 11.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971 0.901 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 3,602 477 1,718 0 pcph

Weaving Flow Rate, vW 2,195 Total Flow Rate, v 5,797

Non-Weaving Flow Rate, vNW 3,602 Volume Ratio, VR 0.379

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline On to SR210 Off

Alternative Future + Project

Time period AM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,442 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 11,423 pchpl

Demand Flow-Based Capacity, cIW 5,748 pch

Weaving Segment Capacity, cW 5,748 vph

Adjusted Weaving Area Capacity, cwa 5,748 vph

Volume-to-Capacity Ratio, v/c 0.91

Minimum Lane Change Rate, LCMIN 2,195 lc/h

Weaving Lane Change Rate, LCW 3,735 lc/h

Non-weaving Vehicle Index, INW 6,052

Non-weaving Lane Change Rate, LCNW 2,492 lc/h

Total Lane Change Rate, LCALL 6,227 lc/h

Weaving Intensity Factor, W 0.308

Average Weaving Speed, SW 50.8 mph

Average Non-Weaving Speed, SNW 32.2 mph

Average Speed, S 37.4 mph

Density, D 77.5 pcpmpl

Level of Service, LOS E

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,434 9,276 pcph 0.59

Exiting General Purpose Lanes 4,240 11,595 pcph 0.37

On Ramp 477 4,000 pcph 0.12

Off Ramp 1,671 4,400 pcph 0.38

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 EB Loop Off Ramp

Alternative Future + Project

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 35 mph

Segment Length, L / Deceleration Length, LD 1,500 1,350 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 3,633 660 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 4,336 750 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 EB Loop Off Ramp

Alternative Future + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 2,314 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,336 9,276 pcph 0.47

Exiting General Purpose Lanes 3,586 9,276 pcph 0.39

Entering Managed Lanes 446 1,723 pcph 0.26

Off Ramp 750 2,000 pcph 0.38

Ramp Influence Area 2,314 4,400 pcph 0.53

Density in Ramp Influence Area, DR 12.0 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.496

Average Speed in Ramp Influence Area, SR 52.0 mph

Average Flow in Outer Lanes, vOA 1,011 pcphpl

Average Speed in Outer Lanes, SO 67.9 mph

Average Speed for Segment, S 58.4 mph

Density across All Lanes, D 18.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 On to Beech Off

Alternative Future + Project

Time period AM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 2 ln

Weaving Segment Length, LS 3,300 ft

Interchange Density, ID 4.0 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 2,518 1,150 515 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 11.0% 8.0% 11.0% 8.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926 0.901 0.926

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 2,942 1,307 602 0 pcph

Weaving Flow Rate, vW 1,909 Total Flow Rate, v 4,851

Non-Weaving Flow Rate, vNW 2,942 Volume Ratio, VR 0.394

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 On to Beech Off

Alternative Future + Project

Time period AM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,609 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 11,342 pchpl

Demand Flow-Based Capacity, cIW 5,535 pch

Weaving Segment Capacity, cW 5,535 vph

Adjusted Weaving Area Capacity, cwa 5,535 vph

Volume-to-Capacity Ratio, v/c 0.80

Minimum Lane Change Rate, LCMIN 1,909 lc/h

Weaving Lane Change Rate, LCW 3,098 lc/h

Non-weaving Vehicle Index, INW 3,884

Non-weaving Lane Change Rate, LCNW 2,345 lc/h

Total Lane Change Rate, LCALL 5,443 lc/h

Weaving Intensity Factor, W 0.335

Average Weaving Speed, SW 50.1 mph

Average Non-Weaving Speed, SNW 36.5 mph

Average Speed, S 40.9 mph

Density, D 59.3 pcpmpl

Level of Service, LOS E

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,620 9,276 pcph 0.39

Exiting General Purpose Lanes 4,369 11,595 pcph 0.38

On Ramp 1,307 4,400 pcph 0.30

Off Ramp 558 2,000 pcph 0.28

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech On

Alternative Future + Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 175 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,608 324 vph

Peak Hour Factor, PHF 0.93 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 4,306 351 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech On

Alternative Future + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.174

Flow Rate in Lanes 1 and 2, v12 1,723 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,306 9,276 pcph 0.46

Exiting General Purpose Lanes 4,657 9,276 pcph 0.50

Entering Managed Lanes 446 1,723 pcph 0.26

On Ramp 351 2,000 pcph 0.18

Ramp Influence Area 2,074 4,600 pcph 0.45

Density in Ramp Influence Area, DR 20.5 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.338

Average Speed in Ramp Influence Area, SR 55.2 mph

Average Flow in Outer Lanes, vOA 1,292 pcphpl

Average Speed in Outer Lanes, SO 59.0 mph

Average Speed for Segment, S 57.3 mph

Density across All Lanes, D 20.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech to Duncan Canyon

Alternative Future + Project

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,330 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,902 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.93 Flow Rate, vp 1,164 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.50

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 18.8 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment 4th St to Rte 66

Alternative Future + Project

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 5,450 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 5.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 57.6 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 8,184 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,391 pcphpl

Total Trucks 11.0% Capacity, c 2,276 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,276 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.05

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 57.6 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 12.4 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Off Ramp

Alternative Future + Project

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 2

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Deceleration Length, LD 1,500 1,475 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 8,074 1,124 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 9,434 1,254 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Off Ramp

Alternative Future + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.260

Flow Rate in Lanes 1 and 2, v12 4,034 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 9,434 9,187 pcph 1.03

Exiting General Purpose Lanes 8,180 9,187 pcph 0.89

Entering Managed Lanes 966 1,723 pcph 0.56

Off Ramp 1,254 4,200 pcph 0.30

Ramp Influence Area 4,034 4,400 pcph 0.92

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Loop On Ramp

Alternative Future + Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 25 mph

Segment Length, L / Acceleration Length, LA 1,250 275 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 7,060 1,180 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 8,249 1,317 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Loop On Ramp

Alternative Future + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.053

Flow Rate in Lanes 1 and 2, v12 3,300 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,249 9,187 pcph 0.90

Exiting General Purpose Lanes 9,566 9,187 pcph 1.04

Entering Managed Lanes 848 1,723 pcph 0.49

On Ramp 1,317 1,900 pcph 0.69

Ramp Influence Area 4,616 4,600 pcph 1.00

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Slip On Ramp

Alternative Future + Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Acceleration Length, LA 1,500 300 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 8,130 370 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 9,499 413 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 Slip On Ramp

Alternative Future + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.166

Flow Rate in Lanes 1 and 2, v12 4,099 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 9,499 9,187 pcph 1.03

Exiting General Purpose Lanes 9,912 9,187 pcph 1.08

Entering Managed Lanes 966 1,723 pcph 0.56

On Ramp 413 2,100 pcph 0.20

Ramp Influence Area 4,512 4,600 pcph 0.98

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Rte 66 to Baseline

Alternative Future + Project

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,550 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 8,460 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,471 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.07

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline Off Ramp

Alternative Future + Project

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 30 mph

Segment Length, L / Deceleration Length, LD 1,500 105 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 8,460 1,358 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.952

Flow Rate, vp 9,885 1,501 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline Off Ramp

Alternative Future + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 5,156 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 9,885 9,276 pcph 1.07

Exiting General Purpose Lanes 8,384 9,276 pcph 0.90

Entering Managed Lanes 1,049 1,723 pcph 0.61

Off Ramp 1,501 1,900 pcph 0.79

Ramp Influence Area 5,156 4,400 pcph 1.17

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline On to SR210 Off

Alternative Future + Project

Time period PM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 2 ln

Weaving Segment Length, LS 4,200 ft

Interchange Density, ID 4.0 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 5,072 1,360 2,170 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 11.0% 3.0% 11.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971 0.901 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 5,926 1,475 2,535 0 pcph

Weaving Flow Rate, vW 4,010 Total Flow Rate, v 9,936

Non-Weaving Flow Rate, vNW 5,926 Volume Ratio, VR 0.404

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Baseline On to SR210 Off

Alternative Future + Project

Time period PM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,721 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 11,402 pchpl

Demand Flow-Based Capacity, cIW 5,419 pch

Weaving Segment Capacity, cW 5,419 vph

Adjusted Weaving Area Capacity, cwa 5,419 vph

Volume-to-Capacity Ratio, v/c 1.67

Minimum Lane Change Rate, LCMIN 4,010 lc/h

Weaving Lane Change Rate, LCW 5,550 lc/h

Non-weaving Vehicle Index, INW 9,956

Non-weaving Lane Change Rate, LCNW 3,011 lc/h

Total Lane Change Rate, LCALL 8,561 lc/h

Weaving Intensity Factor, W 0.396

Average Weaving Speed, SW 48.6 mph

Average Non-Weaving Speed, SNW 9.2 mph

Average Speed, S 13.6 mph

Density, D - pcpmpl

Level of Service, LOS F

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,462 9,276 pcph 0.91

Exiting General Purpose Lanes 7,469 11,595 pcph 0.64

On Ramp 1,475 2,000 pcph 0.74

Off Ramp 2,467 4,400 pcph 0.56

Capacity Checks

Capacity

Speed and Density

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 EB Loop Off Ramp

Alternative Future + Project

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 35 mph

Segment Length, L / Deceleration Length, LD 1,500 1,350 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 6,512 640 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 7,609 728 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 EB Loop Off Ramp

Alternative Future + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 3,728 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,609 9,276 pcph 0.82

Exiting General Purpose Lanes 6,881 9,276 pcph 0.74

Entering Managed Lanes 803 1,723 pcph 0.47

Off Ramp 728 2,000 pcph 0.36

Ramp Influence Area 3,728 4,400 pcph 0.85

Density in Ramp Influence Area, DR 24.2 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.493

Average Speed in Ramp Influence Area, SR 52.1 mph

Average Flow in Outer Lanes, vOA 1,940 pcphpl

Average Speed in Outer Lanes, SO 64.2 mph

Average Speed for Segment, S 57.6 mph

Density across All Lanes, D 33.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 On to Beech Off

Alternative Future + Project

Time period PM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 2 ln

Weaving Segment Length, LS 3,300 ft

Interchange Density, ID 4.0 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 4,982 1,690 950 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 11.0% 8.0% 11.0% 8.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926 0.901 0.926

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 5,821 1,921 1,110 0 pcph

Weaving Flow Rate, vW 3,031 Total Flow Rate, v 8,852

Non-Weaving Flow Rate, vNW 5,821 Volume Ratio, VR 0.342

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment SR210 On to Beech Off

Alternative Future + Project

Time period PM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,043 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 11,385 pchpl

Demand Flow-Based Capacity, cIW 6,352 pch

Weaving Segment Capacity, cW 6,352 vph

Adjusted Weaving Area Capacity, cwa 6,352 vph

Volume-to-Capacity Ratio, v/c 1.26

Minimum Lane Change Rate, LCMIN 3,031 lc/h

Weaving Lane Change Rate, LCW 4,220 lc/h

Non-weaving Vehicle Index, INW 7,684

Non-weaving Lane Change Rate, LCNW 2,987 lc/h

Total Lane Change Rate, LCALL 7,207 lc/h

Weaving Intensity Factor, W 0.419

Average Weaving Speed, SW 48.1 mph

Average Non-Weaving Speed, SNW 18.8 mph

Average Speed, S 23.8 mph

Density, D - pcpmpl

Level of Service, LOS F

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,931 9,276 pcph 0.75

Exiting General Purpose Lanes 7,822 11,595 pcph 0.67

On Ramp 1,921 4,400 pcph 0.44

Off Ramp 1,030 2,000 pcph 0.52

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech On

Alternative Future + Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 175 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 6,602 664 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 7,714 720 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech On

Alternative Future + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.128

Flow Rate in Lanes 1 and 2, v12 3,086 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,714 9,276 pcph 0.83

Exiting General Purpose Lanes 8,434 9,276 pcph 0.91

Entering Managed Lanes 815 1,723 pcph 0.47

On Ramp 720 2,000 pcph 0.36

Ramp Influence Area 3,806 4,600 pcph 0.83

Density in Ramp Influence Area, DR 33.8 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.482

Average Speed in Ramp Influence Area, SR 52.3 mph

Average Flow in Outer Lanes, vOA 2,314 pcphpl

Average Speed in Outer Lanes, SO 55.3 mph

Average Speed for Segment, S 53.9 mph

Density across All Lanes, D 39.1 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Northbound

Segment Beech to Duncan Canyon

Alternative Future + Project

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,330 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,196 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,102 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.91

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 56.4 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 37.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Duncan Canyon to Beech 

Alternative Future + Project

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,060 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 5.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 57.6 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,418 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 2,262 pcphpl

Total Trucks 11.0% Capacity, c 2,276 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,276 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.99

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 57.6 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 50.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 44.5 pcpmpl

Total Ramp Density Adjustment 12.4 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech Off Ramp

Alternative Future + Project

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Deceleration Length, LD 1,500 70 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 7,338 792 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 8,951 859 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech Off Ramp

Alternative Future + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 4,387 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,951 9,187 pcph 0.97

Exiting General Purpose Lanes 8,092 9,187 pcph 0.88

Entering Managed Lanes 880 1,723 pcph 0.51

Off Ramp 859 2,100 pcph 0.41

Ramp Influence Area 4,387 4,400 pcph 1.00

Density in Ramp Influence Area, DR 41.3 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.375

Average Speed in Ramp Influence Area, SR 53.0 mph

Average Flow in Outer Lanes, vOA 2,282 pcphpl

Average Speed in Outer Lanes, SO 60.5 mph

Average Speed for Segment, S 56.6 mph

Density across All Lanes, D 39.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech On Ramp

Alternative Future + Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 25 mph

Segment Length, L / Acceleration Length, LA 1,500 1,500 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 6,626 1,192 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 8,082 1,330 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech On Ramp

Alternative Future + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.052

Flow Rate in Lanes 1 and 2, v12 3,233 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,082 9,187 pcph 0.88

Exiting General Purpose Lanes 9,412 #VALUE! pcph #VALUE!

Entering Managed Lanes 795 1,723 pcph 0.46

On Ramp 1,330 1,900 pcph 0.70

Ramp Influence Area 4,563 4,600 pcph 0.99

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech to SR 210

Alternative Future + Project

Time Period AM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 1,340 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,698 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 1,878 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.81

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 59.8 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 31.4 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 Off Ramps

Alternative Future + Project

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 6 4

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Deceleration Length, LD 1,500 1,600 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 7,698 1,420 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 9,390 1,614 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 Off Ramps

Alternative Future + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 9,390 13,914 pcph 0.67

Exiting General Purpose Lanes 7,776 13,914 pcph 0.56

Entering Managed Lanes 960 1,723 pcph 0.56

Off Ramp 1,614 9,200 pcph 0.18

Density in Ramp Influence Area, DR 27.4 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 On Ramps

Alternative Future + Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 5 3

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 1,275 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 6,428 4,610 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 7,841 5,241 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 On Ramps

Alternative Future + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD -0.437

Flow Rate in Lanes 1 and 2, v12 2,242 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,841 11,595 pcph 0.68

Exiting General Purpose Lanes 13,082 #VALUE! pcph #VALUE!

Entering Managed Lanes 792 1,723 pcph 0.46

On Ramp 5,241 6,000 pcph 0.87

Ramp Influence Area 7,483 4,600 pcph 1.63

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 to Baseline

Alternative Future + Project

Time Period AM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 740 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 10,578 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 2,581 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.11

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Off Ramp

Alternative Future + Project

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 5 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 110 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 10,578 1,350 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 12,903 1,535 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Off Ramp

Alternative Future + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 5,366 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 12,903 11,595 pcph 1.11

Exiting General Purpose Lanes 11,368 11,595 pcph 0.98

Entering Managed Lanes 1,305 1,723 pcph 0.76

Off Ramp 1,535 2,000 pcph 0.77

Ramp Influence Area 5,366 4,400 pcph 1.22

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Loop On Ramp

Alternative Future + Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 750 175 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 9,358 1,440 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 11,415 1,561 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Loop On Ramp

Alternative Future + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.023

Flow Rate in Lanes 1 and 2, v12 6,015 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 11,415 9,276 pcph 1.23

Exiting General Purpose Lanes 12,976 #VALUE! pcph #VALUE!

Entering Managed Lanes 1,160 1,723 pcph 0.67

On Ramp 1,561 1,900 pcph 0.82

Ramp Influence Area 7,576 4,600 pcph 1.65

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Slip On Ramp

Alternative Future + Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 1,500 475 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 10,658 495 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 13,000 537 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Slip On Ramp

Alternative Future + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.151

Flow Rate in Lanes 1 and 2, v12 7,600 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 13,000 9,276 pcph 1.40

Exiting General Purpose Lanes 13,537 #VALUE! pcph #VALUE!

Entering Managed Lanes 1,317 1,723 pcph 0.76

On Ramp 537 1,900 pcph 0.28

Ramp Influence Area 8,137 4,600 pcph 1.77

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline to Rte 66

Alternative Future + Project

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 460 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 11,103 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 3,386 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.46

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Off Ramp

Alternative Future + Project

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 1,450 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 11,103 820 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 13,543 932 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Off Ramp

Alternative Future + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 8,143 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 13,543 9,276 pcph 1.46

Exiting General Purpose Lanes 12,611 9,276 pcph 1.36

Entering Managed Lanes 1,372 1,723 pcph 0.80

Off Ramp 932 2,000 pcph 0.47

Ramp Influence Area 8,143 4,400 pcph 1.85

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Loop On

Alternative Future + Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 1,250 325 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 10,363 890 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 12,641 1,012 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Loop On

Alternative Future + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.091

Flow Rate in Lanes 1 and 2, v12 7,241 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 12,641 9,276 pcph 1.36

Exiting General Purpose Lanes 13,652 #VALUE! pcph #VALUE!

Entering Managed Lanes 1,283 1,723 pcph 0.74

On Ramp 1,012 1,900 pcph 0.53

Ramp Influence Area 8,252 4,600 pcph 1.79

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Slip On

Alternative Future + Project

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 610 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 11,163 1,343 vph

Peak Hour Factor, PHF 0.91 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 13,616 1,527 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Slip On

Alternative Future + Project

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.027

Flow Rate in Lanes 1 and 2, v12 8,216 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 13,616 9,276 pcph 1.47

Exiting General Purpose Lanes 15,143 #VALUE! pcph #VALUE!

Entering Managed Lanes 1,384 1,723 pcph 0.80

On Ramp 1,527 2,000 pcph 0.76

Ramp Influence Area 9,743 4,600 pcph 2.12

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 to 4th

Alternative Future + Project

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 5,760 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 12,376 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.91 Flow Rate, vp 3,774 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.63

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Duncan Canyon to Beech 

Alternative Future + Project

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,060 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 5.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 57.6 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,304 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 975 pcphpl

Total Trucks 11.0% Capacity, c 2,276 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,276 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.43

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 57.6 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 57.6 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 16.9 pcpmpl

Total Ramp Density Adjustment 12.4 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech Off Ramp

Alternative Future + Project

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 45 mph

Segment Length, L / Deceleration Length, LD 1,500 70 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 3,264 428 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 3,854 464 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech Off Ramp

Alternative Future + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 1,942 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,854 9,187 pcph 0.42

Exiting General Purpose Lanes 3,390 9,187 pcph 0.37

Entering Managed Lanes 387 1,723 pcph 0.22

Off Ramp 464 2,100 pcph 0.22

Ramp Influence Area 1,942 4,400 pcph 0.44

Density in Ramp Influence Area, DR 20.3 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.340

Average Speed in Ramp Influence Area, SR 53.7 mph

Average Flow in Outer Lanes, vOA 956 pcphpl

Average Speed in Outer Lanes, SO 65.5 mph

Average Speed for Segment, S 58.9 mph

Density across All Lanes, D 16.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech On Ramp

Alternative Future + Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 59.7 25 mph

Segment Length, L / Acceleration Length, LA 1,500 1,500 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,876 601 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 6.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.943

Flow Rate, vp 3,396 671 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech On Ramp

Alternative Future + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.134

Flow Rate in Lanes 1 and 2, v12 1,358 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,396 9,187 pcph 0.37

Exiting General Purpose Lanes 4,067 #VALUE! pcph #VALUE!

Entering Managed Lanes 344 1,723 pcph 0.20

On Ramp 671 1,900 pcph 0.35

Ramp Influence Area 2,029 4,600 pcph 0.44

Density in Ramp Influence Area, DR 11.7 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.276

Average Speed in Ramp Influence Area, SR 54.8 mph

Average Flow in Outer Lanes, vOA 1,019 pcphpl

Average Speed in Outer Lanes, SO 57.8 mph

Average Speed for Segment, S 56.3 mph

Density across All Lanes, D 18.1 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Beech to SR 210

Alternative Future + Project

Time Period PM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 1,340 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,417 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 807 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.35

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 13.0 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 Off Ramps

Alternative Future + Project

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 6 4

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Deceleration Length, LD 1,500 1,600 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 3,417 1,340 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 4,035 1,523 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 Off Ramps

Alternative Future + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,035 13,914 pcph 0.29

Exiting General Purpose Lanes 2,512 13,914 pcph 0.18

Entering Managed Lanes 424 1,723 pcph 0.25

Off Ramp 1,523 9,200 pcph 0.17

Density in Ramp Influence Area, DR 11.8 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 On Ramps

Alternative Future + Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 5 3

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 1,275 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,207 2,630 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 2,606 2,990 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 On Ramps

Alternative Future + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.199

Flow Rate in Lanes 1 and 2, v12 813 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 2,606 11,595 pcph 0.22

Exiting General Purpose Lanes 5,596 #VALUE! pcph #VALUE!

Entering Managed Lanes 0 1,723 pcph 0.00

On Ramp 2,990 6,000 pcph 0.50

Ramp Influence Area 3,803 4,600 pcph 0.83

Density in Ramp Influence Area, DR 25.8 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.394

Average Speed in Ramp Influence Area, SR 54.1 mph

Average Flow in Outer Lanes, vOA 407 pcphpl

Average Speed in Outer Lanes, SO 61.9 mph

Average Speed for Segment, S 55.8 mph

Density across All Lanes, D 20.7 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment SR 210 to Baseline

Alternative Future + Project

Time Period PM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 740 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,577 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 1,081 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.47

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 17.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS B

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Off Ramp

Alternative Future + Project

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 5 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 110 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,577 690 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 5,405 784 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Off Ramp

Alternative Future + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 2,563 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,405 11,595 pcph 0.47

Exiting General Purpose Lanes 4,620 11,595 pcph 0.40

Entering Managed Lanes 569 1,723 pcph 0.33

Off Ramp 784 2,000 pcph 0.39

Ramp Influence Area 2,563 4,400 pcph 0.58

Density in Ramp Influence Area, DR 25.3 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.434

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 947 pcphpl

Average Speed in Outer Lanes, SO 67.9 mph

Average Speed for Segment, S 60.1 mph

Density across All Lanes, D 18.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Loop On Ramp

Alternative Future + Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 750 175 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,957 400 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 4,673 434 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Loop On Ramp

Alternative Future + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.164

Flow Rate in Lanes 1 and 2, v12 1,869 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,673 9,276 pcph 0.50

Exiting General Purpose Lanes 5,106 #VALUE! pcph #VALUE!

Entering Managed Lanes 491 1,723 pcph 0.28

On Ramp 434 1,900 pcph 0.23

Ramp Influence Area 2,303 4,600 pcph 0.50

Density in Ramp Influence Area, DR 22.2 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.351

Average Speed in Ramp Influence Area, SR 54.9 mph

Average Flow in Outer Lanes, vOA 1,402 pcphpl

Average Speed in Outer Lanes, SO 58.7 mph

Average Speed for Segment, S 56.9 mph

Density across All Lanes, D 22.4 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Slip On Ramp

Alternative Future + Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 1,500 475 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,317 162 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.971

Flow Rate, vp 5,098 176 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline Slip On Ramp

Alternative Future + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.196

Flow Rate in Lanes 1 and 2, v12 2,039 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,098 9,276 pcph 0.55

Exiting General Purpose Lanes 5,273 #VALUE! pcph #VALUE!

Entering Managed Lanes 536 1,723 pcph 0.31

On Ramp 176 1,900 pcph 0.09

Ramp Influence Area 2,215 4,600 pcph 0.48

Density in Ramp Influence Area, DR 19.8 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.333

Average Speed in Ramp Influence Area, SR 55.3 mph

Average Flow in Outer Lanes, vOA 1,529 pcphpl

Average Speed in Outer Lanes, SO 58.2 mph

Average Speed for Segment, S 56.9 mph

Density across All Lanes, D 23.2 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Baseline to Rte 66

Alternative Future + Project

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 460 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 4,459 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 1,316 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.57

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 21.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Off Ramp

Alternative Future + Project

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 1,450 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,459 690 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 5,265 784 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Off Ramp

Alternative Future + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.436

Flow Rate in Lanes 1 and 2, v12 2,738 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,265 9,276 pcph 0.57

Exiting General Purpose Lanes 4,481 9,276 pcph 0.48

Entering Managed Lanes 558 1,723 pcph 0.32

Off Ramp 784 2,000 pcph 0.39

Ramp Influence Area 2,738 4,400 pcph 0.62

Density in Ramp Influence Area, DR 14.7 pcpmpl

Level of Service, LOS B

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.434

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 1,264 pcphpl

Average Speed in Outer Lanes, SO 66.9 mph

Average Speed for Segment, S 59.0 mph

Density across All Lanes, D 22.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Loop On

Alternative Future + Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 25 mph

Segment Length, L / Acceleration Length, LA 1,250 325 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,839 470 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 4,533 534 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Loop On

Alternative Future + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.151

Flow Rate in Lanes 1 and 2, v12 1,813 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,533 9,276 pcph 0.49

Exiting General Purpose Lanes 5,068 #VALUE! pcph #VALUE!

Entering Managed Lanes 480 1,723 pcph 0.28

On Ramp 534 1,900 pcph 0.28

Ramp Influence Area 2,348 4,600 pcph 0.51

Density in Ramp Influence Area, DR 21.6 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.346

Average Speed in Ramp Influence Area, SR 55.0 mph

Average Flow in Outer Lanes, vOA 1,360 pcphpl

Average Speed in Outer Lanes, SO 58.8 mph

Average Speed for Segment, S 57.0 mph

Density across All Lanes, D 22.2 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Slip On

Alternative Future + Project

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 4 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 610 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,269 1,160 vph

Peak Hour Factor, PHF 0.94 0.95

Total Trucks 11.0% 8.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.901 0.926

Flow Rate, vp 5,041 1,319 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 Slip On

Alternative Future + Project

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.053

Flow Rate in Lanes 1 and 2, v12 2,016 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,041 9,276 pcph 0.54

Exiting General Purpose Lanes 6,360 #VALUE! pcph #VALUE!

Entering Managed Lanes 524 1,723 pcph 0.30

On Ramp 1,319 2,000 pcph 0.66

Ramp Influence Area 3,335 4,600 pcph 0.73

Density in Ramp Influence Area, DR 27.1 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.382

Average Speed in Ramp Influence Area, SR 54.3 mph

Average Flow in Outer Lanes, vOA 1,512 pcphpl

Average Speed in Outer Lanes, SO 58.3 mph

Average Speed for Segment, S 56.1 mph

Density across All Lanes, D 28.3 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway I-15 Southbound

Segment Rte 66 to 4th

Alternative Future + Project

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 5,760 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,309 vph Heavy Vehicle Adjustment Factor, fHV 0.901

Peak Hour Factor, PHF 0.94 Flow Rate, vp 1,567 pcphpl

Total Trucks 11.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.68

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 25.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Carnelian to Archibald

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,490 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 6,178 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 2,545 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.10

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 150 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 6,178 860 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,636 932 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 3,935 ft

Volume on Adjacent Ramp 1,106 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,969 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.526

Flow Rate in Lanes 1 and 2, v12 4,936 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,636 6,957 pcph 1.10

Exiting General Purpose Lanes 6,703 6,957 pcph 0.96

Entering Managed Lanes 683 1,723 pcph 0.40

Off Ramp 932 2,000 pcph 0.47

Ramp Influence Area 4,936 4,400 pcph 1.12

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,290 560 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,396 1,020 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,669 1,106 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 3,935 ft

Volume on Adjacent Ramp 932 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,602 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.593

Flow Rate in Lanes 1 and 2, v12 3,969 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,669 6,957 pcph 0.96

Exiting General Purpose Lanes 7,775 6,957 pcph 1.12

Entering Managed Lanes 597 1,723 pcph 0.35

On Ramp 1,106 2,000 pcph 0.55

Ramp Influence Area 5,075 4,600 pcph 1.10

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 155 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 6,323 1,840 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,815 1,995 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 1,290 ft

Volume on Adjacent Ramp 1,106 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 11,156 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.473

Flow Rate in Lanes 1 and 2, v12 5,115 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,815 6,957 pcph 1.12

Exiting General Purpose Lanes 5,820 6,957 pcph 0.84

Entering Managed Lanes 700 1,723 pcph 0.41

Off Ramp 1,995 2,000 pcph 1.00

Ramp Influence Area 5,115 4,400 pcph 1.16

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven On Ramp to Miliken Off Ramp

Alternative Future Plus Project Conditions

Time period AM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 4 ln

Weaving Segment Length, LS 2,575 ft

Interchange Density, ID 1.3 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 3,679 1,290 971 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 3.0% 3.0% 3.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.971 0.971 0.971 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 3,989 1,399 1,053 0 pcph

Weaving Flow Rate, vW 2,452 Total Flow Rate, v 6,440

Non-Weaving Flow Rate, vNW 3,989 Volume Ratio, VR 0.381

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven On Ramp to Miliken Off Ramp

Alternative Future Plus Project Conditions

Time period AM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,465 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 8,978 pchpl

Demand Flow-Based Capacity, cIW 6,121 pch

Weaving Segment Capacity, cW 6,121 vph

Adjusted Weaving Area Capacity, cwa 6,121 vph

Volume-to-Capacity Ratio, v/c 1.02

Minimum Lane Change Rate, LCMIN 2,452 lc/h

Weaving Lane Change Rate, LCW 3,243 lc/h

Non-weaving Vehicle Index, INW 1,369

Non-weaving Lane Change Rate, LCNW 1,568 lc/h

Total Lane Change Rate, LCALL 4,811 lc/h

Weaving Intensity Factor, W 0.370

Average Weaving Speed, SW 49.2 mph

Average Non-Weaving Speed, SNW 36.5 mph

Average Speed, S 40.5 mph

Density, D - pcpmpl

Level of Service, LOS F

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,747 9,276 pcph 0.62

Exiting General Purpose Lanes 6,093 6,957 pcph 0.88

On Ramp 1,399 2,000 pcph 0.70

Off Ramp 1,053 2,000 pcph 0.53

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 390 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,940 696 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,105 754 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 1,900 ft

Volume on Adjacent Ramp 756 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 4,993 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.653

Flow Rate in Lanes 1 and 2, v12 3,988 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,105 6,957 pcph 0.88

Exiting General Purpose Lanes 6,860 6,957 pcph 0.99

Entering Managed Lanes 547 1,723 pcph 0.32

On Ramp 754 2,000 pcph 0.38

Ramp Influence Area 4,742 4,600 pcph 1.03

Density in Ramp Influence Area, DR 39.7 pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.737

Average Speed in Ramp Influence Area, SR 47.2 mph

Average Flow in Outer Lanes, vOA 2,117 pcphpl

Average Speed in Outer Lanes, SO 56.1 mph

Average Speed for Segment, S 49.6 mph

Density across All Lanes, D 45.2 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken to Day Creek

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 400 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,572 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 2,296 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.99

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 52.1 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 44.0 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 90 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,572 697 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,887 756 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 1,900 4,400 ft

Volume on Adjacent Ramp 754 1,361 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 4,385 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 2,091 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.553

Flow Rate in Lanes 1 and 2, v12 4,187 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,887 6,957 pcph 0.99

Exiting General Purpose Lanes 6,132 6,957 pcph 0.88

Entering Managed Lanes 617 1,723 pcph 0.36

Off Ramp 756 2,000 pcph 0.38

Ramp Influence Area 4,187 4,400 pcph 0.95

Density in Ramp Influence Area, DR 39.5 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.431

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 2,700 pcphpl

Average Speed in Outer Lanes, SO 61.3 mph

Average Speed for Segment, S 56.2 mph

Density across All Lanes, D 42.7 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 610 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,940 1,255 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,105 1,361 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 756 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,558 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.595

Flow Rate in Lanes 1 and 2, v12 3,630 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,105 6,957 pcph 0.88

Exiting General Purpose Lanes 7,466 6,957 pcph 1.07

Entering Managed Lanes 546 1,723 pcph 0.32

On Ramp 1,361 2,000 pcph 0.68

Ramp Influence Area 4,991 4,600 pcph 1.08

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On to Lane Add

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,300 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 6,079 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 1,878 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.81

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 59.8 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 31.4 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Lane Add to I-15

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 2,000 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 6,079 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 1,503 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.65

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 24.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 5 1

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Deceleration Length, LD 1,500 1,520 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 6,079 3,280 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,514 3,556 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,514 11,595 pcph 0.65

Exiting General Purpose Lanes 3,958 6,957 pcph 0.57

Entering Managed Lanes 673 1,723 pcph 0.39

Off Ramp 3,556 2,300 pcph 1.55

Density in Ramp Influence Area, DR 26.3 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 to Cherry

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,985 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,098 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 1,277 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.55

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 20.6 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 45 mph

Segment Length, L / Deceleration Length, LD 1,500 140 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 3,098 500 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 3,830 542 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 661 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 799 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.639

Flow Rate in Lanes 1 and 2, v12 2,644 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,830 6,957 pcph 0.55

Exiting General Purpose Lanes 3,287 6,957 pcph 0.47

Entering Managed Lanes 343 1,723 pcph 0.20

Off Ramp 542 2,100 pcph 0.26

Ramp Influence Area 2,644 4,400 pcph 0.60

Density in Ramp Influence Area, DR 25.7 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.347

Average Speed in Ramp Influence Area, SR 55.0 mph

Average Flow in Outer Lanes, vOA 1,186 pcphpl

Average Speed in Outer Lanes, SO 67.2 mph

Average Speed for Segment, S 58.3 mph

Density across All Lanes, D 21.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry On

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,080 150 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 2,643 610 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 3,267 661 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 542 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry On

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 597 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.582

Flow Rate in Lanes 1 and 2, v12 1,901 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,267 6,957 pcph 0.47

Exiting General Purpose Lanes 3,929 6,957 pcph 0.56

Entering Managed Lanes 293 1,723 pcph 0.17

On Ramp 661 2,000 pcph 0.33

Ramp Influence Area 2,562 4,600 pcph 0.56

Density in Ramp Influence Area, DR 24.3 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.360

Average Speed in Ramp Influence Area, SR 54.7 mph

Average Flow in Outer Lanes, vOA 1,367 pcphpl

Average Speed in Outer Lanes, SO 58.8 mph

Average Speed for Segment, S 56.1 mph

Density across All Lanes, D 23.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,198 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 1,318 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.57

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 21.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes, N 4 ln Average Speed, S 61.8 mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D 0.0 pcphpl

Flow Rate, vp 1,587 pcphpl Level of Service, LOS 0

Volume-to-Capacity Ratio, v/c 0.68

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 50 mph

Segment Length, L / Acceleration Length, LA 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,198 2,210 vph

Peak Hour Factor, PHF 0.89 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 3,953 2,396 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,953 6,957 pcph 0.57

Exiting General Purpose Lanes 6,349 9,276 pcph 0.68

Entering Managed Lanes 354 1,723 pcph 0.21

On Ramp 2,396 2,250 pcph 1.06

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp to Lane Drop

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,145 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,207 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.89 Flow Rate, vp 2,145 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.93

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 55.6 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 38.6 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Carnelian to Archibald

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,490 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,730 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,212 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.95

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 54.1 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 40.8 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,730 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,212 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.95

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 54.1 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 40.8 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes, N 3 ln Average Speed, S 60.3 mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D 30.4 pcphpl

Flow Rate, vp 1,832 pcphpl Level of Service, LOS D

Volume-to-Capacity Ratio, v/c 0.79

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Exiting General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,730 1,050 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,635 1,138 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 3,935 ft

Volume on Adjacent Ramp 1,052 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,635 6,957 pcph 0.95

Exiting General Purpose Lanes 5,496 6,957 pcph 0.79

Entering Managed Lanes 1,892 1,723 pcph 1.10

Off Ramp 1,138 2,000 pcph 0.57

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,290 560 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,922 970 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,699 1,052 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 3,935 ft

Volume on Adjacent Ramp 1,138 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Archibald On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,383 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.593

Flow Rate in Lanes 1 and 2, v12 3,381 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,699 6,957 pcph 0.82

Exiting General Purpose Lanes 6,751 6,957 pcph 0.97

Entering Managed Lanes 1,625 1,723 pcph 0.94

On Ramp 1,052 2,000 pcph 0.53

Ramp Influence Area 4,432 4,600 pcph 0.96

Density in Ramp Influence Area, DR 36.1 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.604

Average Speed in Ramp Influence Area, SR 49.9 mph

Average Flow in Outer Lanes, vOA 2,319 pcphpl

Average Speed in Outer Lanes, SO 55.3 mph

Average Speed for Segment, S 51.6 mph

Density across All Lanes, D 43.9 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 155 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,669 1,090 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,564 1,182 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 1,290 ft

Volume on Adjacent Ramp 1,052 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 7,958 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.542

Flow Rate in Lanes 1 and 2, v12 4,097 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,564 6,957 pcph 0.94

Exiting General Purpose Lanes 5,382 6,957 pcph 0.77

Entering Managed Lanes 1,871 1,723 pcph 1.09

Off Ramp 1,182 2,000 pcph 0.59

Ramp Influence Area 4,097 4,400 pcph 0.93

Density in Ramp Influence Area, DR 38.1 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.469

Average Speed in Ramp Influence Area, SR 52.6 mph

Average Flow in Outer Lanes, vOA 2,468 pcphpl

Average Speed in Outer Lanes, SO 62.2 mph

Average Speed for Segment, S 55.8 mph

Density across All Lanes, D 40.5 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven On Ramp to Miliken Off Ramp

Alternative Future Plus Project Conditions

Time period PM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 4 ln

Weaving Segment Length, LS 2,575 ft

Interchange Density, ID 1.3 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 3,777 1,370 1,052 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 3.0% 3.0% 3.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.971 0.971 0.971 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 4,096 1,485 1,140 0 pcph

Weaving Flow Rate, vW 2,625 Total Flow Rate, v 6,721

Non-Weaving Flow Rate, vNW 4,096 Volume Ratio, VR 0.391

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Haven On Ramp to Miliken Off Ramp

Alternative Future Plus Project Conditions

Time period PM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,576 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 8,970 pchpl

Demand Flow-Based Capacity, cIW 5,965 pch

Weaving Segment Capacity, cW 5,965 vph

Adjusted Weaving Area Capacity, cwa 5,965 vph

Volume-to-Capacity Ratio, v/c 1.09

Minimum Lane Change Rate, LCMIN 2,625 lc/h

Weaving Lane Change Rate, LCW 3,417 lc/h

Non-weaving Vehicle Index, INW 1,406

Non-weaving Lane Change Rate, LCNW 1,654 lc/h

Total Lane Change Rate, LCALL 5,071 lc/h

Weaving Intensity Factor, W 0.386

Average Weaving Speed, SW 48.8 mph

Average Non-Weaving Speed, SNW 34.9 mph

Average Speed, S 39.3 mph

Density, D - pcpmpl

Level of Service, LOS F

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,591 9,276 pcph 0.60

Exiting General Purpose Lanes 5,937 6,957 pcph 0.85

On Ramp 1,485 2,000 pcph 0.74

Off Ramp 1,140 2,000 pcph 0.57

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 390 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,074 692 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,876 751 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 1,900 ft

Volume on Adjacent Ramp 768 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 5,076 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.655

Flow Rate in Lanes 1 and 2, v12 3,848 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,876 6,957 pcph 0.84

Exiting General Purpose Lanes 6,626 6,957 pcph 0.95

Entering Managed Lanes 1,676 1,723 pcph 0.97

On Ramp 751 2,000 pcph 0.38

Ramp Influence Area 4,599 4,600 pcph 1.00

Density in Ramp Influence Area, DR 38.6 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.677

Average Speed in Ramp Influence Area, SR 48.4 mph

Average Flow in Outer Lanes, vOA 2,027 pcphpl

Average Speed in Outer Lanes, SO 56.4 mph

Average Speed for Segment, S 50.6 mph

Density across All Lanes, D 42.7 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Milliken to Day Creek

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 400 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,608 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,164 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.93

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 55.2 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 39.2 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 90 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,608 708 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,493 768 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 1,900 4,400 ft

Volume on Adjacent Ramp 751 1,284 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 4,635 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,949 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.562

Flow Rate in Lanes 1 and 2, v12 3,988 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,493 6,957 pcph 0.93

Exiting General Purpose Lanes 5,725 6,957 pcph 0.82

Entering Managed Lanes 1,851 1,723 pcph 1.07

Off Ramp 768 2,000 pcph 0.38

Ramp Influence Area 3,988 4,400 pcph 0.91

Density in Ramp Influence Area, DR 37.7 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.432

Average Speed in Ramp Influence Area, SR 53.3 mph

Average Flow in Outer Lanes, vOA 2,506 pcphpl

Average Speed in Outer Lanes, SO 62.0 mph

Average Speed for Segment, S 56.4 mph

Density across All Lanes, D 39.9 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 610 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,062 1,184 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,862 1,284 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 768 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,490 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.595

Flow Rate in Lanes 1 and 2, v12 3,485 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,862 6,957 pcph 0.84

Exiting General Purpose Lanes 7,146 6,957 pcph 1.03

Entering Managed Lanes 1,671 1,723 pcph 0.97

On Ramp 1,284 2,000 pcph 0.64

Ramp Influence Area 4,769 4,600 pcph 1.04

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Day Creek On to Lane Add

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,300 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,974 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,729 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.75

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.2 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 28.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Lane Add to I-15

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 5 ln Terrain Type Level

Segment Length, L 2,000 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,974 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,383 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.60

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 22.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 5 1

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Deceleration Length, LD 1,500 1,520 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,974 3,210 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,917 3,480 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,917 11,595 pcph 0.60

Exiting General Purpose Lanes 3,437 6,957 pcph 0.49

Entering Managed Lanes 1,973 1,723 pcph 1.15

Off Ramp 3,480 2,300 pcph 1.51

Density in Ramp Influence Area, DR 24.2 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 to Cherry

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,985 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,503 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,352 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.58

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 21.8 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 45 mph

Segment Length, L / Deceleration Length, LD 1,500 140 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 3,503 480 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 4,056 520 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 445 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 537 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.635

Flow Rate in Lanes 1 and 2, v12 2,764 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 4,056 6,957 pcph 0.58

Exiting General Purpose Lanes 3,535 6,957 pcph 0.51

Entering Managed Lanes 1,156 1,723 pcph 0.67

Off Ramp 520 2,100 pcph 0.25

Ramp Influence Area 2,764 4,400 pcph 0.63

Density in Ramp Influence Area, DR 26.8 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.345

Average Speed in Ramp Influence Area, SR 55.0 mph

Average Flow in Outer Lanes, vOA 1,292 pcphpl

Average Speed in Outer Lanes, SO 66.8 mph

Average Speed for Segment, S 58.3 mph

Density across All Lanes, D 22.9 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry On

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,080 150 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,133 410 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 3,627 445 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp Off

Distance to Adjacent Ramp 4,400 ft

Volume on Adjacent Ramp 520 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment Cherry On

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 628 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.582

Flow Rate in Lanes 1 and 2, v12 2,110 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,627 6,957 pcph 0.52

Exiting General Purpose Lanes 4,072 6,957 pcph 0.59

Entering Managed Lanes 1,035 1,723 pcph 0.60

On Ramp 445 2,000 pcph 0.22

Ramp Influence Area 2,555 4,600 pcph 0.56

Density in Ramp Influence Area, DR 24.3 pcpmpl

Level of Service, LOS C

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.359

Average Speed in Ramp Influence Area, SR 54.8 mph

Average Flow in Outer Lanes, vOA 1,517 pcphpl

Average Speed in Outer Lanes, SO 58.2 mph

Average Speed for Segment, S 56.0 mph

Density across All Lanes, D 25.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 3,449 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,331 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.57

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 21.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes, N 4 ln Average Speed, S 61.8 mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D 0.0 pcphpl

Flow Rate, vp 1,597 pcphpl Level of Service, LOS 0

Volume-to-Capacity Ratio, v/c 0.69

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 50 mph

Segment Length, L / Acceleration Length, LA 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 3,449 2,210 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 3,993 2,396 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 3,993 6,957 pcph 0.57

Exiting General Purpose Lanes 6,389 9,276 pcph 0.69

Entering Managed Lanes 1,138 1,723 pcph 0.66

On Ramp 2,396 2,250 pcph 1.06

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Eastbound

Segment I-15 On Ramp to Lane Drop

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 2,145 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,151 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,491 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.64

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 61.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 24.1 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS C

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 4.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 59.7 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 6,722 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,594 pcphpl

Total Trucks 10.0% Capacity, c 2,297 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,297 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.13

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 59.7 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 10.3 mph Level of Service, LOS F

General Purpose Lanes, N 4 ln Average Speed, S 57.2 mph

Adjusted Capacity, cadj 2,297 pcphpl Density, D 34.6 pcphpl

Flow Rate, vp 1,981 pcphpl Level of Service, LOS D

Volume-to-Capacity Ratio, v/c 0.86

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 59.7 40 mph

Segment Length, L / Acceleration Length, LA 2,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Managed Lane

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 6,722 128 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,783 139 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,783 6,890 pcph 1.13

Exiting General Purpose Lanes 7,922 9,187 pcph 0.86

Entering Managed Lanes 1,556 1,723 pcph 0.90

Exiting Managed Lanes 1,417 1,723 pcph 0.82

On Ramp 139 2,000 pcph 0.07

139 2,000 0.07

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 2

Free-Flow Speed, FFS 59.7 60 mph

Segment Length, L / Deceleration Length, LD 1,500 2,600 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 6,722 1,460 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,783 1,583 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,783 9,187 pcph 0.85

Exiting General Purpose Lanes 6,200 6,890 pcph 0.90

Entering Managed Lanes 1,415 1,723 pcph 0.82

Off Ramp 1,583 4,600 pcph 0.34

Density in Ramp Influence Area, DR 34.1 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 900 70 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,495 820 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,363 889 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 3,000 ft

Volume on Adjacent Ramp 672 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,087 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.560

Flow Rate in Lanes 1 and 2, v12 3,954 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,363 6,957 pcph 0.91

Exiting General Purpose Lanes 5,474 6,957 pcph 0.79

Entering Managed Lanes 1,157 1,723 pcph 0.67

Off Ramp 889 2,000 pcph 0.44

Ramp Influence Area 3,954 4,400 pcph 0.90

Density in Ramp Influence Area, DR 37.6 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.443

Average Speed in Ramp Influence Area, SR 53.1 mph

Average Flow in Outer Lanes, vOA 2,408 pcphpl

Average Speed in Outer Lanes, SO 62.4 mph

Average Speed for Segment, S 56.3 mph

Density across All Lanes, D 39.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 900 420 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,806 620 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,565 672 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp Off On

Distance to Adjacent Ramp 3,000 900 ft

Volume on Adjacent Ramp 889 729 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,211 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 4,720 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.589

Flow Rate in Lanes 1 and 2, v12 3,279 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,565 6,957 pcph 0.80

Exiting General Purpose Lanes 6,237 6,957 pcph 0.90

Entering Managed Lanes 1,012 1,723 pcph 0.59

On Ramp 672 2,000 pcph 0.34

Ramp Influence Area 3,951 4,600 pcph 0.86

Density in Ramp Influence Area, DR 33.4 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.490

Average Speed in Ramp Influence Area, SR 52.1 mph

Average Flow in Outer Lanes, vOA 2,286 pcphpl

Average Speed in Outer Lanes, SO 55.5 mph

Average Speed for Segment, S 53.3 mph

Density across All Lanes, D 40.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 NB On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 330 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,327 660 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.952

Flow Rate, vp 6,168 729 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 900 ft

Volume on Adjacent Ramp 672 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 NB On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,312 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.587

Flow Rate in Lanes 1 and 2, v12 3,619 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,168 6,957 pcph 0.89

Exiting General Purpose Lanes 6,898 6,957 pcph 0.99

Entering Managed Lanes 1,122 1,723 pcph 0.65

On Ramp 729 2,000 pcph 0.36

Ramp Influence Area 4,349 4,600 pcph 0.95

Density in Ramp Influence Area, DR 37.1 pcpmpl

Level of Service, LOS E

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.596

Average Speed in Ramp Influence Area, SR 50.0 mph

Average Flow in Outer Lanes, vOA 2,549 pcphpl

Average Speed in Outer Lanes, SO 53.9 mph

Average Speed for Segment, S 51.4 mph

Density across All Lanes, D 46.0 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,882 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,270 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.98

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 52.8 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 43.0 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes, N 3 ln Average Speed, S - mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D - pcphpl

Flow Rate, vp 3,059 pcphpl Level of Service, LOS F

Volume-to-Capacity Ratio, v/c 1.32

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 2

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Acceleration Length, LA 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,882 2,140 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.952

Flow Rate, vp 6,811 2,365 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,811 6,957 pcph 0.98

Exiting General Purpose Lanes 9,176 6,957 pcph 1.32

Entering Managed Lanes 1,238 1,723 pcph 0.72

On Ramp 2,365 4,600 pcph 0.51

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB to Lane Drop

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,660 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,679 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,223 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.96

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 53.9 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 41.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Lane Drop to Day Creek

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 4,000 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,679 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,964 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.28

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 60 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 7,679 959 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 8,891 1,039 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 4,770 ft

Volume on Adjacent Ramp 1,024 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 2,125 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.490

Flow Rate in Lanes 1 and 2, v12 6,191 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,891 6,957 pcph 1.28

Exiting General Purpose Lanes 7,852 6,957 pcph 1.13

Entering Managed Lanes 1,617 1,723 pcph 0.94

Off Ramp 1,039 2,000 pcph 0.52

Ramp Influence Area 6,191 4,400 pcph 1.41

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 300 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 6,874 945 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,960 1,024 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp Off Off

Distance to Adjacent Ramp 4,770 2,110 ft

Volume on Adjacent Ramp 1,039 983 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,746 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 6,939 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.776

Flow Rate in Lanes 1 and 2, v12 6,179 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,960 6,957 pcph 1.14

Exiting General Purpose Lanes 8,984 #VALUE! pcph #VALUE!

Entering Managed Lanes 1,447 1,723 pcph 0.84

On Ramp 1,024 2,000 pcph 0.51

Ramp Influence Area 7,203 4,600 pcph 1.57

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek to Milliken

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 610 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,668 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,960 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.28

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 1,180 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 7,668 907 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 8,879 983 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 2,110 3,930 ft

Volume on Adjacent Ramp 1,024 1,130 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 5,108 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 2,246 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.493

Flow Rate in Lanes 1 and 2, v12 6,179 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 8,879 6,957 pcph 1.28

Exiting General Purpose Lanes 7,895 6,957 pcph 1.13

Entering Managed Lanes 1,614 1,723 pcph 0.94

Off Ramp 983 2,000 pcph 0.49

Ramp Influence Area 6,179 4,400 pcph 1.40

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 380 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 6,906 1,042 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,997 1,130 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp Off Off

Distance to Adjacent Ramp 3,930 1,500 ft

Volume on Adjacent Ramp 983 1,648 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,812 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 10,968 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.837

Flow Rate in Lanes 1 and 2, v12 6,697 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,997 6,957 pcph 1.15

Exiting General Purpose Lanes 9,126 6,957 pcph 1.31

Entering Managed Lanes 1,453 1,723 pcph 0.84

On Ramp 1,130 2,000 pcph 0.56

Ramp Influence Area 7,826 4,600 pcph 1.70

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,300 130 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 7,781 1,520 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 9,010 1,648 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 1,500 3,340 ft

Volume on Adjacent Ramp 1,130 1,344 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven Off Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 7,385 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 5,302 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.459

Flow Rate in Lanes 1 and 2, v12 6,310 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 9,010 6,957 pcph 1.30

Exiting General Purpose Lanes 7,362 6,957 pcph 1.06

Entering Managed Lanes 1,638 1,723 pcph 0.95

Off Ramp 1,648 2,000 pcph 0.82

Ramp Influence Area 6,310 4,400 pcph 1.43

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven On Ramp to Archibald Off Ramp

Alternative Future Plus Project Conditions

Time period AM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 4 ln

Weaving Segment Length, LS 2,550 ft

Interchange Density, ID 1.3 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 5,174 1,240 1,330 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 3.0% 3.0% 3.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.971 0.971 0.971 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 5,610 1,344 1,442 0 pcph

Weaving Flow Rate, vW 2,786 Total Flow Rate, v 8,396

Non-Weaving Flow Rate, vNW 5,610 Volume Ratio, VR 0.332

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven On Ramp to Archibald Off Ramp

Alternative Future Plus Project Conditions

Time period AM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 5,928 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 9,017 pchpl

Demand Flow-Based Capacity, cIW 7,021 pch

Weaving Segment Capacity, cW 7,021 vph

Adjusted Weaving Area Capacity, cwa 7,021 vph

Volume-to-Capacity Ratio, v/c 1.16

Minimum Lane Change Rate, LCMIN 2,786 lc/h

Weaving Lane Change Rate, LCW 3,568 lc/h

Non-weaving Vehicle Index, INW 1,903

Non-weaving Lane Change Rate, LCNW 2,854 lc/h

Total Lane Change Rate, LCALL 6,423 lc/h

Weaving Intensity Factor, W 0.468

Average Weaving Speed, SW 46.9 mph

Average Non-Weaving Speed, SNW 31.8 mph

Average Speed, S 35.6 mph

Density, D - pcpmpl

Level of Service, LOS F

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,531 6,957 pcph 1.08

Exiting General Purpose Lanes 7,433 6,957 pcph 1.07

On Ramp 1,344 2,000 pcph 0.67

Off Ramp 1,442 2,000 pcph 0.72

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 605 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 6,429 1,210 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,444 1,312 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 6,110 ft

Volume on Adjacent Ramp 1,344 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,832 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.594

Flow Rate in Lanes 1 and 2, v12 4,744 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,444 6,957 pcph 1.07

Exiting General Purpose Lanes 8,756 6,957 pcph 1.26

Entering Managed Lanes 1,353 1,723 pcph 0.79

On Ramp 1,312 2,000 pcph 0.66

Ramp Influence Area 6,056 4,600 pcph 1.32

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald to Carnelians 

Alternative Future Plus Project Conditions

Time Period AM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 260 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 7,445 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,874 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.24

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 2,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 4.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 59.7 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,870 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,266 pcphpl

Total Trucks 10.0% Capacity, c 2,297 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,297 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.99

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 59.7 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 51.8 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 43.7 pcpmpl

Total Ramp Density Adjustment 10.3 mph Level of Service, LOS E

General Purpose Lanes, N 4 ln Average Speed, S 59.5 mph

Adjusted Capacity, cadj 2,297 pcphpl Density, D 28.9 pcphpl

Flow Rate, vp 1,721 pcphpl Level of Service, LOS D

Volume-to-Capacity Ratio, v/c 0.75

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 59.7 40 mph

Segment Length, L / Acceleration Length, LA 2,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Managed Lane

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,870 80 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,797 87 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Citrus to Lane Add

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,797 6,890 pcph 0.99

Exiting General Purpose Lanes 6,884 9,187 pcph 0.75

Entering Managed Lanes 973 1,723 pcph 0.56

Exiting Managed Lanes 886 1,723 pcph 0.51

On Ramp 87 2,000 pcph 0.04

87 2,000 0.04

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 4 2

Free-Flow Speed, FFS 59.7 60 mph

Segment Length, L / Deceleration Length, LD 1,500 2,600 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,870 1,130 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,797 1,225 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,797 9,187 pcph 0.74

Exiting General Purpose Lanes 5,572 6,890 pcph 0.81

Entering Managed Lanes 884 1,723 pcph 0.51

Off Ramp 1,225 4,600 pcph 0.27

Density in Ramp Influence Area, DR 29.7 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 900 70 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 4,875 410 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,645 445 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 3,000 ft

Volume on Adjacent Ramp 1,095 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,360 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.598

Flow Rate in Lanes 1 and 2, v12 3,557 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,645 6,957 pcph 0.81

Exiting General Purpose Lanes 5,200 6,957 pcph 0.75

Entering Managed Lanes 735 1,723 pcph 0.43

Off Ramp 445 2,000 pcph 0.22

Ramp Influence Area 3,557 4,400 pcph 0.81

Density in Ramp Influence Area, DR 34.2 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.403

Average Speed in Ramp Influence Area, SR 53.9 mph

Average Flow in Outer Lanes, vOA 2,088 pcphpl

Average Speed in Outer Lanes, SO 63.7 mph

Average Speed for Segment, S 57.1 mph

Density across All Lanes, D 33.8 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 900 420 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 4,514 1,010 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 5,227 1,095 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp Off On

Distance to Adjacent Ramp 3,000 900 ft

Volume on Adjacent Ramp 445 707 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Cherry On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,229 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 4,577 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.589

Flow Rate in Lanes 1 and 2, v12 3,080 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,227 6,957 pcph 0.75

Exiting General Purpose Lanes 6,322 6,957 pcph 0.91

Entering Managed Lanes 681 1,723 pcph 0.40

On Ramp 1,095 2,000 pcph 0.55

Ramp Influence Area 4,175 4,600 pcph 0.91

Density in Ramp Influence Area, DR 35.0 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.541

Average Speed in Ramp Influence Area, SR 51.1 mph

Average Flow in Outer Lanes, vOA 2,147 pcphpl

Average Speed in Outer Lanes, SO 56.0 mph

Average Speed for Segment, S 52.7 mph

Density across All Lanes, D 40.2 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 NB On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 330 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,403 640 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.952

Flow Rate, vp 6,256 707 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 900 ft

Volume on Adjacent Ramp 1,095 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 NB On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,327 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.587

Flow Rate in Lanes 1 and 2, v12 3,671 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,256 6,957 pcph 0.90

Exiting General Purpose Lanes 6,963 6,957 pcph 1.00

Entering Managed Lanes 815 1,723 pcph 0.47

On Ramp 707 2,000 pcph 0.35

Ramp Influence Area 4,378 4,600 pcph 0.95

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 1,500 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,966 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,303 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.99

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 52.0 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 44.3 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes, N 4 ln Average Speed, S 58.3 mph

Adjusted Capacity, cadj 2,319 pcphpl Density, D 34.1 pcphpl

Flow Rate, vp 1,990 pcphpl Level of Service, LOS D

Volume-to-Capacity Ratio, v/c 0.86

Entering General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

Entering General Purpose Lanes - Adjustment Factors

Entering General Purpose Lanes - Demand and Capacity

Entering General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Segment General Purpose Lanes - Capacity, Speed, and Density

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 2

Free-Flow Speed, FFS 61.9 60 mph

Segment Length, L / Acceleration Length, LA 1,500 0 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Major

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,966 950 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 5.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.952

Flow Rate, vp 6,908 1,050 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD

Flow Rate in Lanes 1 and 2, v12 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,908 6,957 pcph 0.99

Exiting General Purpose Lanes 7,958 9,276 pcph 0.86

Entering Managed Lanes 900 1,723 pcph 0.52

On Ramp 1,050 4,600 pcph 0.23

Density in Ramp Influence Area, DR pcpmpl

Level of Service, LOS

Speed Adjustment Factor, SAF

Speed Index, MS or DS

Average Speed in Ramp Influence Area, SR mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment I-15 SB to Lane Drop

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 4 ln Terrain Type Level

Segment Length, L 1,660 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 6,184 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 1,790 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.77

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 60.7 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 29.5 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS D

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Lane Drop to Day Creek

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 4,000 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 6,184 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,387 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.03

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar

Fehr & Peers 1 of 1 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 60 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 6,184 999 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,160 1,083 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No Yes

Type of Adjacent Ramp On

Distance to Adjacent Ramp 4,770 ft

Volume on Adjacent Ramp 767 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,472 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.531

Flow Rate in Lanes 1 and 2, v12 4,460 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,160 6,957 pcph 1.03

Exiting General Purpose Lanes 6,077 6,957 pcph 0.87

Entering Managed Lanes 1,709 1,723 pcph 0.99

Off Ramp 1,083 2,000 pcph 0.54

Ramp Influence Area 4,460 4,400 pcph 1.01

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 575 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,385 707 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,235 767 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.594

Flow Rate in Lanes 1 and 2, v12 3,701 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,235 6,957 pcph 0.90

Exiting General Purpose Lanes 7,002 6,957 pcph 1.01

Entering Managed Lanes 1,488 1,723 pcph 0.86

On Ramp 767 2,000 pcph 0.38

Ramp Influence Area 4,468 4,600 pcph 0.97

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Day Creek to Milliken

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 610 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 5,950 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,297 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 0.99

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S 52.1 mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D 44.1 pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS E

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,500 1,180 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 5,950 668 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,890 725 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 2,110 3,930 ft

Volume on Adjacent Ramp 767 1,050 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 4,398 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 1,585 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.554

Flow Rate in Lanes 1 and 2, v12 4,190 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,890 6,957 pcph 0.99

Exiting General Purpose Lanes 6,165 6,957 pcph 0.89

Entering Managed Lanes 1,645 1,723 pcph 0.95

Off Ramp 725 2,000 pcph 0.36

Ramp Influence Area 4,190 4,400 pcph 0.95

Density in Ramp Influence Area, DR 29.7 pcpmpl

Level of Service, LOS D

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS 0.428

Average Speed in Ramp Influence Area, SR 53.4 mph

Average Flow in Outer Lanes, vOA 2,700 pcphpl

Average Speed in Outer Lanes, SO 61.3 mph

Average Speed for Segment, S 56.2 mph

Density across All Lanes, D 42.6 pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 550 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,416 968 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,271 1,050 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria No No

Type of Adjacent Ramp

Distance to Adjacent Ramp ft

Volume on Adjacent Ramp pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Milliken On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.593

Flow Rate in Lanes 1 and 2, v12 3,718 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,271 6,957 pcph 0.90

Exiting General Purpose Lanes 7,320 6,957 pcph 1.05

Entering Managed Lanes 1,497 1,723 pcph 0.87

On Ramp 1,050 2,000 pcph 0.52

Ramp Influence Area 4,767 4,600 pcph 1.04

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway Off Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Deceleration Length, LD 1,300 130 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway Off Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway Off Ramp

Volume, V 6,190 1,290 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 7,167 1,399 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes Yes

Type of Adjacent Ramp On On

Distance to Adjacent Ramp 1,500 3,340 ft

Volume on Adjacent Ramp 1,050 1,724 pcph

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data

Fehr & Peers 1 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Diverge Segment

Freeway Diverge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 8,102 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ 4,261 ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.516

Flow Rate in Lanes 1 and 2, v12 4,467 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 7,167 6,957 pcph 1.03

Exiting General Purpose Lanes 5,768 6,957 pcph 0.83

Entering Managed Lanes 1,711 1,723 pcph 0.99

Off Ramp 1,399 2,000 pcph 0.70

Ramp Influence Area 4,467 4,400 pcph 1.02

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service

Fehr & Peers 2 of 2 3/21/2019



Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven On Ramp to Archibald Off Ramp

Alternative Future Plus Project Conditions

Time period PM Peak Hour

Segment Type Freeway

Weaving Configuration One-sided

Number of Lanes, N 4 ln

Weaving Segment Length, LS 2,550 ft

Interchange Density, ID 1.3 int/mi
Number of Manuever Lanes, NWL 2.0 ln

On Ramp to Freeway Lane Changes, LCRF 1

Freeway to Off Ramp Lane Changes, LCFR 1

On Ramp to Off Ramp Lane Changes, LCRR 0

Driver Population Familiar

Weather Type Non-severe

Incident Type No incident

Capacity Adjustment Factor, CAF 1.00

Demand Adjustment Factor, DAF 1.00

Frwy to Frwy On to Frwy Frwy to Off Frwy to Off

Volume, V 4,068 1,590 1,090 0 vph

Peak-hour factor, PHF 0.95 0.95 0.95 0.95

Total Trucks 3.0% 3.0% 3.0% 3.0%

Terrain Type Level Level Level Level

Grade

Length mi

SUT/TT Mix

Passenger Car Equivalent, ET 2.0 2.0 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.971 0.971 0.971 0.971

Demand Adjustment Factor, DAF 1.00 1.00 1.00 1.00

Flow Rate, vp 4,410 1,724 1,182 0 pcph

Weaving Flow Rate, vW 2,906 Total Flow Rate, v 7,316

Non-Weaving Flow Rate, vNW 4,410 Volume Ratio, VR 0.397

Volume Data

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Geometric Data

Adjustment Factors
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Haven On Ramp to Archibald Off Ramp

Alternative Future Plus Project Conditions

Time period PM Peak Hour

HCM 6th Edition: Freeway Weaving Segment

Freeway Weave Report

Maximum Weaving Length, LMAX 6,649 ft

Weaving Length Check OK

Freeway Maximum Capacity, cIFL 2,319 pchpl

Density-Based Capacity, cIWL 8,962 pchpl

Demand Flow-Based Capacity, cIW 5,867 pch

Weaving Segment Capacity, cW 5,867 vph

Adjusted Weaving Area Capacity, cwa 5,867 vph

Volume-to-Capacity Ratio, v/c 1.21

Minimum Lane Change Rate, LCMIN 2,906 lc/h

Weaving Lane Change Rate, LCW 3,688 lc/h

Non-weaving Vehicle Index, INW 1,496

Non-weaving Lane Change Rate, LCNW 1,867 lc/h

Total Lane Change Rate, LCALL 5,555 lc/h

Weaving Intensity Factor, W 0.418

Average Weaving Speed, SW 48.1 mph

Average Non-Weaving Speed, SNW 32.2 mph

Average Speed, S 37.1 mph

Density, D - pcpmpl

Level of Service, LOS F

Flow Capacity V/C Ratio

Entering General Purpose Lanes 5,972 6,957 pcph 0.86

Exiting General Purpose Lanes 6,514 6,957 pcph 0.94

On Ramp 1,724 2,000 pcph 0.86

Off Ramp 1,182 2,000 pcph 0.59

Capacity Checks

Capacity

Speed and Density
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

Freeway On Ramp

Number of Lanes, N 3 1

Free-Flow Speed, FFS 61.9 40 mph

Segment Length, L / Acceleration Length, LA 1,500 605 ft

Terrain Type Level Level

Percent Grade - -

Grade Length - - ft

Segment Type / Ramp Type Freeway Right

Freeway On Ramp

Driver Population Familiar Familiar

Weather Type Non-severe Non-severe

Incident Type No incident No incident

Capacity Adjustment Factor, CAF 1.00 1.00

Demand Adjustment Factor, DAF 1.00 1.00

Junction Components Freeway On Ramp

Volume, V 5,558 880 vph

Peak Hour Factor, PHF 0.95 0.95

Total Trucks 10.0% 3.0%

Single Unit/Tractor-Trailer Mix - -

Passenger Car Equivalent, ET 2.0 2.0

Heavy Vehicle Adjustment, fHV 0.909 0.971

Flow Rate, vp 6,435 954 pcph

Upstream Downstream

Adjacent Ramp Meeting Criteria Yes No

Type of Adjacent Ramp On

Distance to Adjacent Ramp 6,110 ft

Volume on Adjacent Ramp 1,724 pcph

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Geometric Data

Adjustment Factors

Adjacent Ramp Data

Volume Data
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

HCM 6th Edition: Freeway Merge Segment

Freeway Merge Report

Adjacent Upstream On-ramp Equilibrium Distance, LEQ 1,540 ft

Adjacent Downstream On-ramp Equilibrium Distance, LEQ ft

Proportion of Freeway Vehicles in Lanes 1 and 2, PFM or PFD 0.594

Flow Rate in Lanes 1 and 2, v12 3,825 pcph

Flow Capacity V/C Ratio

Entering General Purpose Lanes 6,435 6,957 pcph 0.93

Exiting General Purpose Lanes 7,389 6,957 pcph 1.06

Entering Managed Lanes 1,536 1,723 pcph 0.89

On Ramp 954 2,000 pcph 0.48

Ramp Influence Area 4,779 4,600 pcph 1.04

Density in Ramp Influence Area, DR - pcpmpl

Level of Service, LOS F

Speed Adjustment Factor, SAF 1.00

Speed Index, MS or DS -

Average Speed in Ramp Influence Area, SR - mph

Average Flow in Outer Lanes, vOA pcphpl

Average Speed in Outer Lanes, SO mph

Average Speed for Segment, S mph

Density across All Lanes, D - pcpmpl

Segment Speed, Flow, and Density

Estimation of Volume in Ramp Influence Area

Capacity Checks

Ramp Influence Area Density and Level of Service
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Project Rancho Cucamonga NESSP

Freeway SR-210 Westbound

Segment Archibald On Ramp to Carnelians Off Ramp

Alternative Future Plus Project Conditions

Time Period PM Peak Hour

General Purpose Lanes, N 3 ln Terrain Type Level

Segment Length, L 260 ft Percent Grade -

Base Free Flow Speed, BFFS 70.0 mph Grade Length - mi

Lane Width 12.0 ft Total Ramp Density, TRD 3.00 ramps/mi

Right Side Lateral Clearance 6.0 ft Free Flow Speed, FFS 61.9 mph

Driver Population Speed Adjustment Factor, SAF 1.00

Weather Type Capacity Adjustment Factor, CAF 1.00

Incident Type Demand Adjustment Factor, DAF 1.00

Volume, V 6,262 vph Heavy Vehicle Adjustment Factor, fHV 0.909

Peak Hour Factor, PHF 0.95 Flow Rate, vp 2,417 pcphpl

Total Trucks 10.0% Capacity, c 2,319 pcphpl

Single Unit/Tractor-Trailer Mix - Adjusted Capacity, cadj 2,319 pcphpl

Passenger Car Equivalent, ET 2.0 Volume-to-Capacity Ratio, v/c 1.04

Measured or Base FFS Base Adjusted Free Flow Speed, FFSadj 61.9 mph

Lane Width Adjustment, fLW 0.0 mph Average Speed, S - mph

Right Lateral Clearance Adjustment, fRLC 0.0 mph Density, D - pcpmpl

Total Ramp Density Adjustment 8.1 mph Level of Service, LOS F

General Purpose Lanes - Geometric Data

Freeway Basic Report

HCM 6th Edition: Freeway Basic Segment

General Purpose Lanes - Adjustment Factors

General Purpose Lanes - Demand and Capacity

General Purpose Lanes - Speed and Density

Non-severe

No incident

Familiar
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101 Pacifica | Suite 300 | Irvine, CA 92618 | (949) 308-6300  
www.fehrandpeers.com 

TECHNICAL MEMORANDUM 
 
 
 
Date:  April 23, 2019 
 
To:  Jason Welday, P.E. – City of Rancho Cucamonga 
 
From:  Jason D. Pack, P.E. 

Paul Herrmann, P.E. 
 

Subject: 
 

DRAFT Vehicle Miles Traveled (VMT) Assessment for Etiwanda Heights 
Neighborhood & Conservation Plan (EHNCP) 

 

Fehr & Peers completed quantifying vehicle miles of travel (VMT) for the Etiwanda Heights 

Neighborhood & Conservation Plan (EHNCP) in the City of Rancho Cucamonga, California.  This 

VMT analysis is consistent with requirements of Senate Bill (SB-743) and the Office of Planning and 

Research’s (OPR’s) technical advisory. Our work to quantify VMT for the EHNCP included use of the 

San Bernardino Transportation Analysis Model (SBTAM) and use of the U.S. Environmental 

Protection Agency (EPA) mixed-use development (MXD) trip generation methodology to accurately 

estimate project trip internalization based on land use mix and accessibility. 

The purpose of this memorandum is to document our VMT estimates for the EHNCP. The City of 

Rancho Cucamonga does not currently have adopted thresholds of significance for VMT so this 

technical memorandum is for informational purposes only, and conclusions regarding any traffic of 

transportation impacts of the Project will not be based on VMT. 

The remainder of this memorandum is divided into four sections.  First, we report our methodology 

for estimating VMT. Next, we report the results for the Project VMT and the Region VMT. Finally, 

we report the cumulative effect on VMT.   

VMT	Analysis	Methodology 

To estimate VMT for the project, we utilized a three-step approach.  First, we utilized the SBTAM, 

for both the base year no project and base year with project scenarios to estimate VMT by trip 

purpose for both trip attractions and for trip productions.  Next, we utilized the MXD model to 
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estimate trip generation and trip internalization associated with the proposed project.1 These were 

combined with the average trip length information to estimate VMT for the project.    

To estimate trip length, we utilized SBTAM as updated to be consistent with the Southern California 

Association of Governments (SCAG) 2016 Regional Transportation Plan and Sustainable 

Communities Strategy (RTP/SCS). Specifically, we used the base year with project model run to 

extract actual trip length by trip purpose for the traffic analysis zones representing the EHNCP 

project. The model’s congested network assignment skim matrices were used to derive trip length 

by trip purpose (e.g. home base work (HBW), home base other (HBO), and non-home based (NHB)) 

for both trips that are attractions and trips that are productions. It should be noted that, 

approaching trip length in this way provides trip length information that is compatible with the 

mixed-use trip generation model and provides a full-accounting methodology for VMT estimation 

(e.g. it incorporates the entire length of each trip).   

Project	VMT	

The trip length information by trip purpose for both productions and attractions is summarized 

below:  

Trip Length Information: 

 Base Year with Project 
o Productions (length by trip purpose): 

 HBW – 23.7 miles 

 HBO – 8.9 miles 

 NHB – 10.6 miles 

o Attractions (length by trip purpose): 

 HBW – 18.5 miles 

 HBO – 7.3 miles 

 NHB – 10.7 miles 

                                                           
1 Etiwanda Heights Neighborhood & Conservation Plan Transportation Impact Study, (Chapter 3 Analysis Methodology, 

Project Traffic Volumes, Trip Generation), Fehr & Peers, 2019 
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Using the trip generation and trip length information provided above, the resulting VMT was 

calculated for the Plan Area: 

Project VMT Estimate: 

 Base Year with Project 
o 291,800 VMT per day2  

Using the information above, we were able to estimate VMT per service population (VMT/SP), as 

noted below. Service population represents residential population plus employment in the study 

area. Employment was estimated from the project description of the Plan and typical employment 

per square foot for general retail and office. The resident population was referenced from 

Population and Housing Section of the EIR3.  

Project Service Population: 

 510 employees 

 9,090 residents 

Project Generated VMT Estimate per Service Population: 

 Base Year with Project – 30.40 VMT/SP per day 

 	

                                                           
2 Includes VMT associated with internalization. 
3  The analysis assumes all single family homes as the model cannot take into account live/work units. 

Employment was coded separately. This approach provides a conservative estimate of VMT as it is not 

considering a reduction for live/work units or the effect of the proposed attached housing, which tend to 

generate fewer trips than traditional single family homes. 



Jason Weldey, 
April 23, 2019 
Page 4 of 4 

 

Regional	VMT	

Table 1-1 below, summarizes the regional VMT per service population for the City of Rancho 

Cucamonga and the San Bernardino County Valley Region. 

Table 1-1: VMT per Service Population by Region 

Region  
Base Year No Project 

 VMT/SP 

Rancho Cucamonga   37.68 

San Bernardino County Valley Region  35.57 

Source: Fehr & Peers, 2019   

The project is performing better than 15% below either of the comparable regions from a VMT per 

person perspective, as compared to VMT estimates from the existing base year model. The project 

performs 19% better than the City of Rancho Cucamonga and 21% better than the San Bernardino 

County Valley Region. These results are considered reasonable given the Project mix of land uses 

(including the local serving elementary school), access to regional freeways, and increased 

accessibility that the addition of the Wilson Road extension provides.	

Cumulative	Effect	on	VMT	

Total VMT per service population can be calculated from the Cumulative Year (2040) no project and 

with project model results to determine if the project increases VMT/SP in the region. Table 1-2 

below, summarizes the regional VMT/SP for the City of Rancho Cucamonga 4  and the San 

Bernardino County Valley Region.  

Table 1-2: VMT per Service Population by Region 

 Region 
Cumulative Year (2040) 

No Project 
 VMT/SP 

Cumulative Year 
(2040) With Project 

 VMT/SP 

Rancho Cucamonga   36.88  36.85 

San Bernardino County Valley Region  38.87  38.83 

Source: Fehr & Peers, 2019     

                                                           
4 The proposed project is not consistent with SCAG 2040 land use projections which only account for 76% of 

the proposed households within the project area. 
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With the inclusion of the EHNCP the VMT/SP in the City of Rancho Cucamonga and the San 

Bernardino County Valley Region have decreased, indicating a net positive effect on Cumulative 

VMT in the region. Factors contributing to the net positive effect include access to regional 

freeways, the mix of land uses keeping trips within the Plan Area, and the Project providing local 

serving schools and commercial to the City of Rancho Cucamonga.  

We hope this information is helpful.  If you have any questions or concerns, please do not hesitate 

to contact us at (949)-308-6318.
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