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Subject:  Heritage  Residential  Specific  Plan  Project  –  Air  Quality/Greenhouse  Gas  Emissions 

Technical Memorandum 
 

 
 
PURPOSE 
 
The purpose of this technical memorandum is to evaluate potential short‐ and long‐term term air quality 
and  greenhouse  gas  (GHG)  impacts  resulting  from  the  construction  and  operation  of  the  proposed 
Heritage Residential Specific Plan Project (project), located in the City of Redlands, California. 
 
PROJECT LOCATION 
 
The City of Redlands (City) is located in the southwestern portion of San Bernardino County.  The City is bisected 
by Interstate 10 (I‐10) and State Route 210 (SR‐210) and is primarily surrounded by the cities of Loma Linda, San 
Bernardino, and Highland. 
 
Regional access to the project site (site) provided via I‐10 at the Alabama Street exit, approximately 1.2 miles to 
the southwest of the site, and via SR‐210 at the San Bernardino Avenue exit, approximately 0.25 miles to the 
west of the site.  Local access to the site is provided via West San Bernardino Avenue and Texas Street. 
 
The site includes four parcels (Assessor’s Parcel Number [APNs]: 0167‐091‐02‐0000, 0167‐091‐04‐0000, 0167‐
091‐05‐0000,  and  0167‐091‐08‐0000)  totaling  approximately  37.2  acres.    The  planned  development 
encompasses property located within the East Valley Corridor Specific Plan, which will be amended to remove 
the site from the East Valley Corridor Specific Plan to establish the proposed Heritage Specific Plan. 
 
EXISTING SITE CONDITIONS 
 
The site consists of a former citrus orchard, most of which has been graded.  The site’s natural vegetation 
has been largely removed by past cultivation and weed abatement disking; however, the western parcel 
supports some non‐native grassland.   There  is an existing water conveyance system on‐site previously 
used  for citrus  irrigation  that consists of a combination of  rock‐and‐mortar  flumes, brick  flow control 
weirs, and concrete distribution standpipes.   The site  is otherwise unimproved and there are no other 
existing structures on‐site. 
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The topography of the site is relatively flat; however, each parcel is separated by a small retaining wall 
step with a grade difference of approximately one to two feet, sloping down westerly.  The elevation of 
the site is approximately 1,300 feet.  The site generally drains to the west; however, there are north‐south 
channels associated with citrus groves in the project area that intercept and divert the runoff north. 
 
The site is bounded by public institutional uses (Citrus Valley High School) to the north, vacant land to the 
west, residential development to the south and east, and agricultural uses to the east.  According to the 
City of Redlands General Plan 2035 (General Plan), there are City‐owned citrus groves located within the 
agricultural uses immediately to the east of the site along Texas Street. 
 
PROJECT DESCRIPTION 
 
The proposed development  is comprised of a new planned  residential community  that would  include 
approximately 207 one‐ and  two‐story, single‐family detached wood‐framed  residences with concrete 
slab‐on‐grade floors and associated underground utilities.  The overall gross density of the development 
would be approximately 5.7 dwelling units per acre  [du/ac]  (maximum of 6 du/ac based on  the City’s 
Heritage Specific Plan zoning district).  The proposed project would provide the following site access: 
 

 West San Bernardino Avenue:  Vehicular access to the site via West San Bernardino Avenue would 
be provided through a two‐way access road located midway between future New York Street and 
Texas Street that connects to the internal roadway system of the project.  Traffic exiting the site 
at this location would be restricted to right‐turn only by a proposed raised median on West San 
Bernardino Avenue.  A seven‐foot‐wide pedestrian sidewalk is proposed along the north side of 
West San Bernardino Avenue that would meander between the public right‐of‐way and adjacent 
landscape lot to be dedicated to the City. 

 

 Texas Street:  Vehicular access to the site via Texas Street would be provided through a two‐way 
access  road  located midway between Pioneer Avenue and West San Bernardino Avenue  that 
would connect to the internal roadway system of the project. 

 

 Pioneer Avenue:  No vehicular access to the site is proposed along Pioneer Avenue except for a 
restricted emergency vehicle access driveway at the northwest corner of the site. 

 

 New York Street (Future):  No vehicular access to the site is proposed along New York Street. 
 

 Internal Circulation: Access to the site would be provided by two ingress/egress points on West 
San  Bernardino  Avenue  and  Texas  Street.    Internal  roadways  would  provide  access  to  the 
residential units and parks. The street design section would be a modified City standard for local 
residential streets with a 52‐foot right‐of‐way, 36‐foot curb‐to‐curb separation, and five‐foot wide 
curb adjacent sidewalks. 

 
A comprehensive sidewalk and trail system with connections to the public realm are planned throughout 
the project.   This system  includes  landscaped nodes that connect the corners of the site to the public 
street network to create a walkable community, particularly for students to walk to Citrus Valley High 
School.   The  site’s street network  leads  to an open space area at  the center of  the community.   This 
publicly accessible space would  include a mix of passive uses  including, but not  limited  to:   picnicking 
areas, shade structure(s), playgrounds, gardens, seating areas, informal play areas, and landscaping. 
 



 
 
 Heritage Residential Specific Plan Project 
Air Quality/Greenhouse Gas Emissions Technical Memorandum  3 

EXISTING SETTING 
 
AIR QUALITY 
 
Local Ambient Air Quality  
 
The South Coast Air Quality Management District (SCAQMD) monitors air quality at 37 monitoring stations 
throughout the South Coast Air Basin (Basin).  Each monitoring station is located within a Source Receptor 
Area  (SRA).    The  communities within  SRA  are  expected  to  have  similar  climatology  and  ambient  air 
pollutant  concentrations.   The project  site  is  located within SRA 35, East San Bernardino Valley.   The 
closest monitoring  station  to  the  project  site  is  the  Redlands‐Dearborn Monitoring  Station, which  is 
located approximately 2.76 miles southeast of  the site.   The air pollutants measured at  the Redlands‐
Dearborn Monitoring Station  include ozone (O3) and particulate matter 10 microns  in diameter or  less 
(PM10).  Particulate matter 2.5 microns in diameter or less (PM2.5), carbon monoxide (CO), and nitrogen 
dioxide (NO2) are not measured at the Redlands‐Dearborn Monitoring Station.  The nearest station to the 
project site measuring PM2.5, CO, and NO2 is the San Bernardino‐4th Street Monitoring Station, which is 
located approximately 5.24 miles northwest of  the project  site  (within SRA 35).   The air quality data 
monitored at the Redlands‐Dearborn and San Bernardino‐4th Street monitoring stations  from 2016 to 
2018  are  presented  in  Table  1, Measured Air Quality  Levels.    Table  1  lists  the monitored maximum 
concentrations and number of exceedances of State/Federal air quality standards for each year. 
 
GREENHOUSE GAS EMISSIONS 
 
Global Climate Change 
 
California is a substantial contributor of GHGs, emitting over 440 million tons of carbon dioxide (CO2) per 
year.1   Methane  (CH4)  is also an  important GHG  that potentially contributes  to global climate change.  
GHGs are global in their effect, which is to increase the Earth’s ability to absorb heat in the atmosphere.  
As primary GHGs have a long lifetime in the atmosphere, accumulate over time, and are generally well‐
mixed, their impact on the atmosphere is mostly independent of the point of emission.  Every nation emits 
GHGs and as a result makes an incremental cumulative contribution to global climate change; therefore, 
global  cooperation will be  required  to  reduce  the  rate of GHG emissions enough  to  slow or  stop  the 
human‐caused increase in average global temperatures and associated changes in climatic conditions. 
 
The  impact of human activities on global climate change  is apparent  in  the observational  record.   Air 
trapped by ice has been extracted from core samples taken from polar ice sheets to determine the global 
atmospheric  variation of CO2, CH4,  and nitrous oxide  (N2O)  from before  the  start of  industrialization 
(approximately 1750), to over 650,000 years ago.  For that period, it was found that CO2 concentrations 
ranged from 180 to 300 parts per million (ppm).  For the period from approximately 1750 to the present, 
global CO2 concentrations increased from a pre‐industrialization period concentration of 280 to 379 ppm 
in 2005, with the 2005 value far exceeding the upper end of the pre‐industrial period range.  As of April 
2018, the highest monthly average concentration of CO2 in the atmosphere was recorded at 410 ppm.2 
 
 

                                                            
1  California  Energy  Commission,  California  Greenhouse  Gas  Emissions  for  2000  to  2016, 

https://www.arb.ca.gov/cc/inventory/pubs/reports/2000_2016/ghg_inventory_trends_00‐16.pdf, accessed September 9, 2019. 
2  Scripps  Institution  of  Oceanography,  Carbon  Dioxide  in  the  Atmosphere  Hits  Record  High Monthly  Average, 

https://scripps.ucsd.edu/programs/keelingcurve/2018/05/02/carbon‐dioxide‐in‐the‐atmosphere‐hits‐record‐high‐monthly‐
average/, accessed September 9, 2019. 
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Table 1 

Measured Air Quality Levels 
 

Pollutant 
Primary Standard 

Year 
Maximum 

Concentration1 

Number of Days 
State/Federal      
Std. Exceeded California Federal 

Carbon Monoxide 
(CO) 3 

(1-Hour) 

20 ppm 
for 1 hour 

35 ppm 
for 1 hour 

2016 
2017 
2018 

2.155 ppm 
2.496 
2.735 

0/0 
0/0 
0/0 

Ozone (O3) 2 
(1-Hour) 

0.09 ppm 
for 1 hour N/A 

2016 
2017 
2018 

0.145 ppm 
0.156 
0.136 

55/3 
79/9 
53/4 

Ozone (O3) 2 
(8-Hour) 

0.070 ppm 
for 8 hours 

0.070 ppm 
for 8 hours 

2016 
2017 
2018 

0.120 ppm 
0.135 
0.115 

100/97 
115/114 
98/94 

Nitrogen Dioxide 
(NOx) 3 

0.18 ppm 
for 1 hour 

0.100 ppm 
for 1 hour 

2016 
2017 
2018 

0.060 ppm 
0.066 
0.057 

0/0 
0/0 
0/0 

Particulate Matter 
(PM10) 2,4,5 

50 µg/m3 

for 24 hours 
150 µg/m3 

for 24 hours 

2016 
2017 
2018 

72.8 µg/m3 
77.0 
74.2 

4/0 
2/0 
2/0 

Fine Particulate 
Matter (PM2.5) 3,4,5 

No Separate 
State Standard 

35 µg/m3 

for 24 hours 

2016 
2017 
2018 

53.5 µg/m3 
38.2 
30.1 

*/1 
*/1 
*/0 

Notes: 
ppm = parts per million     PM10 = particulate matter 10 microns in diameter or less             
g/m3 = micrograms per cubic meter   PM2.5 = particulate matter 2.5 microns in diameter or less 
NM = Not Measured     NA = Not Applicable 
* = insufficient data available to determine the value 
1. Maximum concentration is measured over the same period as the California Standard. 
2. Measurements taken at the Redlands-Dearborn Monitoring Station located at 500 North Dearborn, Redlands California 92374. 
3. Measurements taken at the San Bernardino-4th Street Monitoring Station located at 24302 4th Street, San Bernardino, California 92410. 
4. PM10 exceedances are based on State thresholds established prior to amendments adopted on June 20, 2002. 
5.  PM10 and PM2.5 exceedances are derived from the number of samples exceeded, not days. 
Sources: 
California Air Resources Board, ADAM Air Quality Data Statistics, http://www.arb.ca.gov/adam/, accessed on September 9,2019.   
California Air Resources Board, AQMIS2: Air Quality Data, https://www.arb.ca.gov/aqmis2/aqdselect.php, accessed on September 9, 2019. 

 
 
REGULATORY SETTING 
 
AIR QUALITY 
 
South Coast Air Quality Management District 
 
Air Quality Thresholds 
 
Under the California Environmental Quality Act (CEQA), the SCAQMD is an expert commenting agency on 
air quality within its jurisdiction or impacting its jurisdiction.  Under the Federal Clean Air Act (FCAA), the 
SCAQMD has adopted Federal attainment plans for O3 and PM10.  The SCAQMD reviews projects to ensure 
that they would not:  (1) cause or contribute to any new violation of any air quality standard; (2) increase 
the  frequency  or  severity  of  any  existing  violation  of  any  air  quality  standard;  or  (3)  delay  timely 
attainment of any air quality standard or any required interim emission reductions or other milestones of 
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any Federal attainment plan. 
 
The CEQA Air Quality Handbook also provides significance thresholds for both construction and operation 
of projects within  the SCAQMD  jurisdictional boundaries.    If  the SCAQMD  thresholds are exceeded, a 
potentially  significant  impact  could  result.    However,  the  lead  agency  ultimately  determines  the 
thresholds of significance  for  impacts.    If a project proposes development  in excess of the established 
thresholds, as outlined in Table 2, South Coast Air Quality Management District Emissions Thresholds, a 
significant air quality impact may occur, and additional analysis is warranted to fully assess the significance 
of impacts. 
 

Table 2 
South Coast Air Quality Management District Emissions Thresholds 

 

Phase 
Pollutant (lbs/day) 

ROG NOX CO SOX PM10 PM2.5 

Construction 75 100 550 150 150 55 
Operational 55 55 550 150 150 55 
Notes: ROG = reactive organic gases; NOX = nitrogen oxides; CO = carbon monoxide; SOX = sulfur oxides; PM10 = particulate 
matter up to 10 microns; PM2.5 = particulate matter up to 2.5 microns 
Source:  South Coast Air Quality Management District, CEQA Air Quality Handbook, November 1993. 

 
 
Localized Significance Thresholds 
 
Localized  Significance  Thresholds  (LSTs) were  developed  in  response  to  SCAQMD  Governing  Boards’ 
Environmental Justice Enhancement Initiative (I‐4).  The SCAQMD provided the Final Localized Significance 
Threshold Methodology  (dated  July 2008)  for guidance.   The LST methodology assists  lead agencies  in 
analyzing  localized  impacts  associated  with  project‐specific  level  proposed  projects.    The  SCAQMD 
provides the LST lookup tables for one‐, two‐, and five‐acre projects emitting CO, nitrogen oxides (NOX), 
PM10, or PM2.5.  The LST methodology and associated mass rates are not designed to evaluate localized 
impacts from mobile sources traveling over the roadways.  The SCAQMD recommends that any project 
over  five  acres  should perform  air quality dispersion modeling  to  assess  impacts  to  nearby  sensitive 
receptors. 
 
Cumulative Emissions Thresholds 
 
The SCAQMD’s 2016 Air Quality Management Plan (2016 AQMP) was prepared to accommodate growth, 
meet  State  and  Federal  air  quality  standards,  and minimize  the  fiscal  impact  that  pollution  control 
measures have on the  local economy.   According to the SCAQMD CEQA Air Quality Handbook, project‐
related  emissions  that  fall  below  the  established  construction  and  operational  thresholds  should  be 
considered less than significant unless there is pertinent information to the contrary.  If a project exceeds 
these emission  thresholds,  the SCAQMD CEQA Air Quality Handbook  states  that  the  significance of a 
project’s contribution to cumulative impacts should be determined based on whether the rate of growth 
in average daily trips exceeds the rate of growth in population. 
 
GREENHOUSE GAS EMISSIONS 
 
The State of California has adopted various administrative  initiatives and  legislation relating to climate 
change, much of which  set aggressive goals  for GHG emissions  reductions  Statewide.   Although  lead 
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agencies must  evaluate  climate  change  and  GHG  emissions  of  projects  subject  to  CEQA,  the  CEQA 
Guidelines do not  require or suggest specific methodologies  for performing an assessment or specific 
thresholds of significance and do not specify GHG reduction mitigation measures.  Instead, the guidelines 
allow lead agencies to choose methodologies and make significance determinations based on substantial 
evidence, as discussed in further detail below.  No state agency has promulgated binding regulations for 
analyzing  GHG  emissions,  determining  their  significance,  or  mitigating  significant  effects  in  CEQA 
documents.  Thus, lead agencies exercise their discretion in determining how to analyze GHGs. 
 
California Global Warming Solutions Act (Assembly Bill 32) 
 
The primary act that has driven GHG regulation and analysis  in California  include the California Global 
Warming Solutions Act of 2006 (Assembly Bill [AB] 32) (Health and Safety Code Sections 38500, 38501, 
28510, 38530, 38550, 38560, 38561–38565, 38570, 38571, 38574, 38580, 38590, 38592–38599), which 
instructs the California Air Resources Board (CARB) to develop and enforce regulations for the reporting 
and verifying of Statewide GHG emissions.  The act directed CARB to set a GHG emissions limit based on 
1990 levels, to be achieved by 2020.  The bill set a timeline for adopting a scoping plan for achieving GHG 
reductions in a technologically and economically feasible manner.  The heart of the bill is the requirement 
that Statewide GHG emissions be reduced to 1990 levels by 2020. 
 
CARB Scoping Plan 
 
On December 11, 2008, CARB adopted  its Scoping Plan, which functions as a roadmap to achieve GHG 
reductions  in California required by AB 32 through subsequently enacted regulations.   CARB’s Scoping 
Plan contains  the main strategies California will  implement  to  reduce CO2eq emissions by 174 million 
metric tons (MT), or approximately 30 percent, from the State’s projected 2020 emissions  level of 596 
million MTCO2eq under a business as usual (BAU)3 scenario.  This is a reduction of 42 million MTCO2eq, or 
almost  ten percent,  from 2002  to 2004 average emissions, but  requires  the  reductions  in  the  face of 
population and economic growth through 2020. 
 
CARB’s Scoping Plan calculates 2020 BAU emissions as the emissions that would be expected to occur in 
the absence of any GHG reduction measures.  The 2020 BAU emissions estimate was derived by projecting 
emissions from a past baseline year using growth factors specific to each of the different economic sectors 
(e.g., transportation, electrical power, commercial and residential, industrial, etc.).  CARB used three‐year 
average emissions, by sector, for 2002 to 2004 to forecast emissions to 2020.  The measures described in 
CARB’s Scoping Plan are intended to reduce the projected 2020 BAU to 1990 levels, as required by AB 32. 
 
AB 32 requires CARB to update the Scoping Plan at least once every five years.  CARB adopted the first 
major update to the Scoping Plan on May 22, 2014.  The updated Scoping Plan summarizes recent science 
related to climate change,  including anticipated  impacts to California and the  levels of GHG reduction 
necessary to likely avoid risking irreparable damage.  It identifies the actions California has already taken 
to reduce GHG emissions and focuses on areas where further reductions could be achieved to help meet 
the 2020 target established by AB 32.  The Scoping Plan update also looks beyond 2020 toward the 2050 
goal, established in Executive Order S‐3‐05, and observes that “a mid‐term statewide emission limit will 
ensure  that  the State stays on course  to meet our  long‐term goal.”   The Scoping Plan update did not 

                                                            
3  “Business as Usual” refers to emissions that would be expected to occur in the absence of GHG reductions.  See 

http://www.arb.ca.gov/cc/inventory/data/bau.htm.    Note  that  there  is  significant  controversy  as  to what  BAU means.    In 
determining the GHG 2020 limit, CARB used the above as the definition.  It is broad enough to allow for design features to be 
counted as reductions. 
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establish or propose any specific post‐2020 goals, but identified such goals adopted by other governments 
or recommended by various scientific and policy organizations. 
 
In December 2017, CARB approved the California’s 2017 Climate Change Scoping Plan:  The Strategy for 
Achieving  California’s  2030  Greenhouse  Gas  Target  (2017  Scoping  Plan).    This  update  focuses  on 
implementation of a 40 percent reduction in GHGs by 2030 compared to 1990 levels.  To achieve this the 
2017 Scoping Plan draws on a decade of successful programs that addresses the major sources of climate 
changing gases in every sector of the economy: 
 

 More Clean Cars and Trucks:  The plan sets out far‐reaching programs to incentivize the sale of 
millions of zero‐emission vehicles, drive the deployment of zero‐emission trucks, and shift to a 
cleaner system of handling freight Statewide. 
 

 Increased Renewable Energy:   California’s electric utilities are ahead of  schedule meeting  the 
requirement  that 33 percent of electricity  come  from  renewable  sources by 2020.   The 2017 
Scoping Plan guides utilities to 50 percent renewables, as required under SB 350. 

 

 Slashing Super‐Pollutants:  The plan calls for a significant cut in super‐pollutants such as methane 
and hydrofluorocarbons refrigerants, which are responsible for as much as 40 percent of global 
warming. 

 

 Cleaner  Industry  and  Electricity:    California’s  renewed  cap‐and‐trade  program  extends  the 
declining cap on emissions from utilities and industries and the carbon allowance auctions.  The 
auctions  will  continue  to  fund  investments  in  clean  energy  and  efficiency,  particularly  in 
disadvantaged communities. 

 

 Cleaner  Fuels:    The  Low  Carbon  Fuel  Standard  will  drive  further  development  of  cleaner, 
renewable transportation fuels to replace fossil fuels. 

 

 Smart Community Planning:  Local communities will continue developing plans which will further 
link transportation and housing policies to create sustainable communities. 

 

 Improved Agriculture and Forests:   The 2017 Scoping Plan also outlines  innovative programs to 
account for and reduce emissions from agriculture, as well as forests and other natural lands. 

 
Achieving the 2030 target under the 2017 Scoping Plan will also spur the transformation of the California 
economy and  fix  its course securely on achieving an 80 percent  reduction  in GHG emissions by 2050, 
consistent with  the global  consensus of  the  scale of  reductions needed  to  stabilize atmospheric GHG 
concentrations at 450 ppm carbon dioxide equivalent and reduce the likelihood of catastrophic climate 
change.   Currently, global  levels are at  just above 400 ppm.   Table 3, California State Climate Change 
Legislation, provides a brief overview of other California legislation relating to climate change that may 
affect emissions associated with the proposed project. 
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Table 3 
California State Climate Change Legislation 

 

Legislation Description 

Assembly Bill 1493 
and Advanced Clean 
Cars Program 

Assembly Bill 1493 (“the Pavley Standard”) (Health and Safety Code Sections 42823 and 43018.5) aims to 
reduce GHG emissions from noncommercial passenger vehicles and light-duty trucks of model years 2009 
to 2016.  By 2025, when all rules will be fully implemented, new automobiles will emit 34 percent fewer 
CO2eq emissions and 75 percent fewer smog-forming emissions. 

Low Carbon Fuel 
Standard 

Executive Order S-01-07 (2007) requires a 10 percent or greater reduction in the average fuel carbon 
intensity for transportation fuels in California.  The regulation took effect in 2010 and is codified at Title 17, 
California Code of Regulations, Sections 95480–95490.  The Low Carbon Fuel Standard will reduce GHG 
emissions by reducing the carbon intensity of transportation fuels used in California by at least 10 percent 
by 2020. 

Renewables Portfolio 
Standard (Senate Bill 
X1-2 and Senate Bill 
350) 

California’s Renewables Portfolio Standard (RPS) requires retail sellers of electric services to increase 
procurement from eligible renewable energy resources to 33 percent of total retail sales by 2020.  The 33 
percent standard is consistent with the RPS goal established in the Scoping Plan.  The passage of Senate 
Bill 350 in 2015 updates the RPS to require the amount of electricity generated and sold to retail customers 
per year from eligible renewable energy resources to be increased to 50 percent by December 31, 2030.   

Senate Bill 375* SB 375 took effect in 2008 and provides a new planning process to coordinate land use planning, regional 
transportation plans, and funding priorities to help California meet the GHG reduction goals established in 
AB 32.  

California Building 
Energy Efficiency 
Standards 

California’s Energy Efficiency Standards for Residential and Nonresidential Buildings, located at Title 24, 
Part 6 of the CCR and commonly referred to as “Title 24,” were established in 1978 in response to a 
legislative mandate to reduce California’s energy consumption.  Title 24 requires the design of building 
shells and building components to conserve energy.  The California Energy Commission adopted the 2016 
Title 24 standards, which became effective on January 1, 2017.  The 2016 standards continue to improve 
upon the 2013 Title 24 standards for new construction of, and additions and alterations to, residential and 
non-residential buildings.  Compliance with Title 24, Part 6 is enforced through the building permit process.  
Additionally, the 2019 Title 24 standards will take effect on January 1, 2020.  Under 2019 Title 24 standards, 
nonresidential buildings will use about 30 percent less energy, mainly due to lighting upgrades, when 
compared to 2016 Title 24 standards. Further, 2019 Title 24 standards would require installation of solar 
photovoltaic panels within residential developments, which would reduce energy usage by 53 percent 
compared to the 2016 Title 24 standards.1,2,3 

California Green 
Building Standards 

The California Green Building Standards Code (California Code of Regulations, Title 24, Part 11), commonly 
referred to as the CALGreen Code, is a Statewide mandatory construction code developed and adopted by 
the California Building Standards Commission and the Department of Housing and Community 
Development.  CALGreen also provides voluntary tiers and measures that local governments may adopt 
that encourage or require additional measures in the five green building topics.  

Senate Bill 32 
(Amendments to 
California Global 
Warming Solutions 
Act of 2006:  
Emission Limit) 

Signed into law in September 2016, SB 32 codifies the 2030 target in the recent Executive Order B-30-15.  
The bill authorizes the state board to adopt an interim GHG emissions level target to be achieved by 2030.  
SB 32 states that the intent is for the legislature and appropriate agencies to adopt complementary policies 
which ensure that the long-term emissions reductions advance specified criteria.  CARB is tasked with 
updating the Scoping Plan to provide guidance for compliance with SB 32.   

Notes: 
*Senate Bill 375 is codified at Government Code Sections 65080, 65400, 65583, 65584.01, 65584.02, 65584.04, 65587, 65588, 14522.1, 14522.2, 
and 65080.01, as well as at Public Resources Code Sections 21061.3 and 21159.28 and Chapter 4.2. 
1. California Energy Commission, 2016 Building Energy Efficiency Standards, www.energy.ca.gov/title24/2016standards/, accessed September 5, 

2019. 
2. California Energy Commission, 2019 Building Energy Efficiency Standards, 

https://www.energy.ca.gov/title24/2019standards/documents/2018_Title_24_2019_Building_Standards_FAQ.pdf, accessed September 5, 
2019. 

3. California Energy Commission, 2019 Building Energy Efficiency Standards Fact Sheet, March 2018. 
 
 



 
 
 Heritage Residential Specific Plan Project 
Air Quality/Greenhouse Gas Emissions Technical Memorandum  9 

South Coast Air Quality Management District  
 
In  2008,  the  SCAQMD  released  draft  guidance  regarding  interim  CEQA GHG  significance  thresholds.4  
Within its October 2008 document, the SCAQMD proposed the use of a percent emission reduction target 
to determine significance for commercial/residential projects that emit greater than 3,000 MTCO2eq per 
year.  Under this proposal, commercial/residential projects that emit fewer than 3,000 MTCO2eq per year 
would be assumed to have a less than significant impact on climate change.  On December 5, 2008, the 
SCAQMD Governing Board adopted the staff proposal for an interim GHG significance threshold of 10,000 
MTCO2eq  per  year  for  stationary  source/industrial  projects where  the  SCAQMD  is  the  lead  agency.  
However, the SCAQMD has yet to adopt a GHG significance threshold for application by local lead agencies 
in their review of land use development projects (e.g., residential/commercial projects).  
 
City of Redlands Climate Action Plan 
 
The City of Redlands adopted the City of Redlands Climate Action Plan (CAP) on December 5, 2017.  The 
CAP was designed to reinforce the City’s commitment to reducing GHG emissions and to show how the 
City is going to comply with the State of California’s GHG emission reduction standards.  The CAP includes 
goals  and  policies  to  promote  energy  efficiency,  waste  reduction,  and  resource  conservation  and 
recycling.  The CAP’s GHG emission targets and goals are based on meeting the goals in Executive Order 
B‐30‐15  and  SB 32  and  following  the CAP  guidelines established  in  the 2017  Scoping Plan.   The CAP 
includes emissions targets of 6.0 MTCO2eq per capita per year for 2030 and 5.0 MTCO2eq per capita per 
year for 2035. 
 
As stated on page 1‐10 of the CAP: 
 

The City’s approach to addressing GHG emissions within the General Plan is parallel to the climate 
change planning process followed by numerous California jurisdictions.  A General Plan is a project 
under CEQA, and projects under CEQA are required to estimate CO2 and other GHG emissions, as 
described above.   The CAP  is designed to provide discrete actions to operationalize the General 
Plan policies that help with GHG reduction.  The preparation of a CAP is also consistent with CEQA 
Guidelines Section 15183.5 that allows jurisdictions to analyze and mitigate the significant effects 
of GHG at a programmatic  level, by adopting a plan to reduce GHG emissions.   Project‐specific 
environmental documents prepared for projects consistent with the General Plan may rely on the 
programmatic analysis contained in the CAP and the EIR certified for the Redlands General Plan. 

 
In addition, the City of Redlands adopted the Redlands Community Sustainability Plan in March 2011.  The 
Redlands Community Sustainability Plan which details goals and actions  to  reduce overall City energy 
consumption and  increase  the use of  renewable energy.   The goals  relevant  to  the proposed project 
include: 
 

EE1   Promote energy efficiency and conservation technologies and practices that reduce the use 
of nonrenewable resources by both City government and the community. 

 
GB1   Adopt broadly accepted standards for green building. 
 
GB5   Provide assistance  to  the development  community  in adopting economically  viable and 

ecologically responsible green building strategies. 

                                                            
4  South Coast Air Quality Management District, Draft Guidance Document—Interim CEQA Greenhouse Gas (GHG) 

Significance Threshold, October 2008. 
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GB6  Encourage developers to consider the entire life‐cycle of a built project. 
 
CF1   Commit to purchasing Products and Services that are Climate Friendly. 
 
LU4   Create pedestrian‐friendly neighborhoods. 
 
RE1  Accelerate the adoption of solar power usage in Redlands. 

 
CEQA THRESHOLDS 
 
The  environmental  analysis  in  this  memorandum  is  patterned  after  the  Initial  Study  Checklist 
recommended by the CEQA Guidelines, as amended.  The issues presented in the Initial Study Checklist 
have  been  utilized  as  thresholds  of  significance  in  this  section.   Accordingly,  a  project may  create  a 
significant environmental impact if it causes one or more of the following to occur: 
 

 Conflict with  or  obstruct  implementation  of  the  applicable  air  quality  plan  (refer  to  Impact 
Statement AQ‐1); 

 

 Result in a cumulatively considerable net increase of any criteria pollutant for which the project 
region is in nonattainment under an applicable Federal or State ambient air quality standard (refer 
to Impact Statement AQ‐2); 

 

 Expose sensitive receptors to substantial pollutant concentrations (refer to Impact Statement AQ‐
3);  

 

 Result in other emissions (such as those leading to odors) adversely affecting a substantial number 
of people (refer to Impact Statement AQ‐4); 
 

 Generate  greenhouse  gas  emissions,  either  directly  or  indirectly,  that may  have  a  significant 
impact on the environment (refer to Impact Statement GHG‐1); and/or 

 

 Conflict with an applicable plan, policy or  regulation adopted  for  the purpose of  reducing  the 
emissions of greenhouse gases (refer to Impact Statement GHG‐2). 
 

AIR QUALITY IMPACT ANALYSIS 
 
AQ‐1  Would  the project conflict with or obstruct  implementation of the applicable air 

quality plan? 
 
Less Than Significant Impact.  The City is located within the Basin, which is bounded by the San Gabriel, 
San Bernardino, and San Jacinto mountains to the north and east and by the Pacific Ocean to the south 
and west.  The SCAQMD has jurisdiction in the Basin, which has a history of recorded air quality violations 
and is an area where both State and Federal ambient air quality standards are exceeded.  Areas that meet 
ambient air quality  standards are  classified as attainment areas, while areas  that do not meet  these 
standards are classified as nonattainment areas.  The air quality in the San Bernardino County portion of 
the Basin does not meet  the  ambient  air quality  standards  for O3,  PM10,  and  PM2.5  and  is  therefore 
classified as a nonattainment area for these pollutants.  The SCAQMD is required, pursuant to the FCAA, 
to reduce emissions of the air pollutants for which the Basin is in nonattainment. 
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In order to reduce emissions, the SCAQMD adopted the 2016 AQMP which establishes a program of rules 
and regulations directed at reducing air pollutant emissions and achieving State and Federal air quality 
standards.    The  2016 AQMP  is  a  regional  and multi‐agency  effort  including  the  SCAQMD, CARB,  the 
Southern California Association of Governments (SCAG), and the U.S. Environmental Protection Agency 
(EPA). 
 
The 2016 AQMP pollutant control strategies are based on the latest scientific and technical information 
and  planning  assumptions,  including  the  2016‐2040  Regional  Transportation  Plan/Sustainable 
Communities  Strategy  (RTP/SCS),  updated  emission  inventory  methodologies  for  various  source 
categories,  and  SCAG’s  latest  growth  forecasts.    SCAG’s  latest  growth  forecasts  were  defined  in 
consultation with local governments and with reference to local general plans.  The SCAQMD considers 
projects that are consistent with the 2016 AQMP, which is intended to bring the Basin into attainment for 
all criteria pollutants, to also have less than significant cumulative impacts. 
 
Criteria for determining consistency with the 2016 AQMP are defined by the following indicators: 
 
Criterion 1: 
 
With respect to the first criterion, SCAQMD methodologies require that an air quality analysis for a project 
include  forecasts of project emissions  in  relation  to contributing  to air quality violations and delay of 
attainment. 
 

a) Would the project result in an increase in the frequency or severity of existing air quality violations? 
 
Since  the  consistency  criteria  identified  under  the  first  criterion  pertains  to  pollutant 
concentrations,  rather  than  to  total  regional  emissions,  an  analysis of  the project’s pollutant 
emissions relative to localized pollutant concentrations is used as the basis for evaluating project 
consistency.  As discussed below under Impact Statement AQ‐3, localized concentrations of CO, 
NOX, PM10, and PM2.5 would be less than significant.  Therefore, the proposed project would not 
result in an increase in the frequency or severity of existing air quality violations.  Because reactive 
organic gas (ROG) is not a criteria pollutant, there is no ambient standard or localized threshold 
for ROG.  Due to the role ROG plays in ozone formation, it is classified as a precursor pollutant 
and only a regional emissions threshold has been established. 
 

b) Would the project cause or contribute to new air quality violations? 
 
As discussed below under Impact Statement AQ‐2, the proposed project would result in emissions 
that are below the SCAQMD thresholds.   Therefore, the proposed project would not have the 
potential to cause or affect a violation of the ambient air quality standards. 

 
c) Would  the  project  delay  timely  attainment  of  air  quality  standards  or  the  interim  emissions 

reductions specified in the AQMP? 
 
The  proposed  project  would  result  in  less  than  significant  impacts  with  regard  to  localized 
concentrations during project construction and operations.  As such, the proposed project would 
not delay the timely attainment of air quality standards or 2016 AQMP emissions reductions. 
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Criterion 2: 
 
With  respect  to  the  second  criterion  for determining  consistency with SCAQMD and SCAG air quality 
policies, it is important to recognize that air quality planning within the Basin focuses on attainment of 
ambient air quality standards at the earliest feasible date.  Projections for achieving air quality goals are 
based on assumptions regarding population, housing, and growth trends.   Thus, the SCAQMD’s second 
criterion for determining project consistency focuses on whether or not the proposed project exceeds the 
assumptions utilized  in preparing the forecasts presented  in the 2016 AQMP.   Determining whether or 
not a project exceeds the assumptions reflected in the 2016 AQMP involves the evaluation of the three 
criteria outlined below.  The following discussion provides an analysis of each of these criteria. 
 

a) Would the project be consistent with the population, housing, and employment growth projections 
utilized in the preparation of the AQMP? 

 
A project is consistent with the 2016 AQMP in part if it is consistent with the population, housing, 
and employment assumptions that were used in the development of the 2016 AQMP.  In the case 
of  the  2016 AQMP,  three  sources of  data  form  the basis  for  the projections of  air  pollutant 
emissions:    The  General  Plan,  SCAG’s  Growth  Management  Chapter  of  the  Regional 
Comprehensive  Plan  and  Guide  (RCPG),  and  SCAG’s  RTP/SCS.    The  population,  housing,  and 
employment  forecasts, which are adopted by SCAG’s Regional Council, are based on  the  local 
plans and policies applicable to the City; these are used by SCAG in all phases of implementation 
and review. 
 
The  proposed  project  would  develop  207  single‐family  residences  with  associated  utilities, 
infrastructure, open space, and recreational areas on approximately 37.2 acres.  As a result, the 
project proposes to amend the General Plan designation on the project site from Commercial to 
Low  Density  Residential.    The  Low‐Density  Residential  land  use  designation  allows  for  the 
development  of  single‐family  residences, with  a maximum  density  of  6  du/ac.  The  proposed 
development plans an overall gross density of approximately 5.7 du/ac and would be consistent 
with the General Plan land use designation.  The current zoning designation of the project site is 
Specific Plan with an agricultural use; the project site  is  located within the East Valley Corridor 
Specific Plan area.  A zoning amendment is proposed as part of the project to change the zoning 
designation from East Valley Corridor Specific Plan to Heritage Specific Plan.  With approval of the 
zoning amendment, the project would be consistent with the City’s zoning code.  Therefore, with 
approval of the project’s proposed General Plan amendment and zone change, the project would 
not conflict with the existing zoning or  land use designation.   As such, the proposed project  is 
considered  consistent with  the General  Plan,  and  is  consistent with  the  types,  intensity,  and 
patterns of land use envisioned for the site vicinity.   
 
The City’s population estimate, as of  July 2018,  is 71,586 persons.5   The project would  induce 
population growth directly through the construction of 207 residences.   Assuming 100 percent 
occupancy and 2.84 persons per household,  the maximum population growth associated with 
project  implementation would  be  approximately  588  persons.6  This  growth would  not  cause 

                                                            
5   U.S. Census Bureau, 2018 Population Estimate (as of July 1, 2018), 

https://factfinder.census.gov/faces/nav/jsf/pages/community_facts.xhtml, accessed September 24, 2019. 
6   U.S. Census Bureau, American Community Survey, Redlands city, California, 

https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=bkmk, accessed September 24, 2019. 



 
 
 Heritage Residential Specific Plan Project 
Air Quality/Greenhouse Gas Emissions Technical Memorandum  13 

SCAG’s 2035 population  forecast of 83,400  to be exceeded.7   As  the project would not  cause 
SCAG’s 2035 population forecast to be exceeded, the project would not cause the City’s General 
Plan buildout population  forecast  to be exceeded.   The population, housing, and employment 
forecasts, which are adopted by SCAG’s Regional Council, are based on the local plans and policies 
applicable to the City.  Additionally, as the SCAQMD has incorporated these same projections into 
the 2016 AQMP,  it can be concluded  that  the proposed project would be consistent with  the 
projections. 

 
b) Would the project implement all feasible air quality mitigation measures? 

 
The proposed project would not require mitigation and would result  in  less than significant air 
quality  impacts.    Compliance with  all  feasible  emission  reduction measures  identified  by  the 
SCAQMD would be required as identified under Impact Statement AQ‐2 and AQ‐3.  As such, the 
proposed project meets this AQMP consistency criterion. 
 

In conclusion, the determination of 2016 AQMP consistency  is primarily concerned with the  long‐term 
influence of a project on air quality in the Basin.  The proposed project would not result in a long‐term 
impact on the region’s ability to meet State and Federal air quality standards.  Also, the proposed project 
would be consistent with the goals and policies of the 2016 AQMP for control of fugitive dust.  As discussed 
above, the proposed project’s long‐term influence would also be consistent with the SCAQMD and SCAG’s 
goals and policies and is, therefore, considered consistent with the 2016 AQMP.  Impacts would be less 
than significant in this regard. 
 
Mitigation Measures:  No mitigation is required. 
 
AQ‐2  Would the project result in a cumulatively considerable net increase of any criteria 

pollutant  for  which  the  project  region  is  non‐attainment  under  an  applicable 
Federal or State ambient air quality standard? 

 
Less Than Significant Impact. 
 
Short‐Term Construction 
 
The project  involves construction activities associated with grading, paving, building construction, and 
architectural  coating  applications.    It  is  anticipated  that  the  project  would  be  constructed  over 
approximately 42 months.   Exhaust emission  factors  for  typical diesel‐powered heavy equipment are 
based  on  the  California  Emissions  Estimator Model  version  2016.3.2  (CalEEMod)  program  defaults.  
Variables factored into estimating the total construction emissions include the level of activity, length of 
construction  period,  number  of  pieces  and  types  of  equipment  in  use,  site  characteristics, weather 
conditions, number of construction personnel, and  the amount of materials  to be  transported on‐ or 
offsite.   The analysis of daily  construction emissions has been prepared utilizing CalEEMod.   Refer  to 
Appendix A, Air Quality/Greenhouse Gas Emissions Data, for the CalEEMod outputs and results.  Table 4, 
Short‐Term Construction Emissions, presents the anticipated daily short‐term construction emissions. 
   

                                                            
7   Southern California Association of Governments, 2016‐2040 RTP/SCS Final Growth Forecast by Jurisdiction, 

http://www.scag.ca.gov/Documents/2016_2040RTPSCS_FinalGrowthForecastbyJurisdiction.pdf, accessed September 24, 2019. 
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Table 4 
Short‐Term Construction Emissions 

 

 
 
Fugitive Dust Emissions 
 
Construction activities are a source of  fugitive dust emissions  that may have a substantial,  temporary 
impact on local air quality.  In addition, fugitive dust may be a nuisance to those living and working in the 
project area.   Fugitive dust emissions are associated with land clearing, ground excavation, cut‐and‐fill, 
and truck travel on unpaved roadways (including demolition as well as construction activities).  Fugitive 
dust emissions vary substantially from day to day, depending on the level of activity, specific operations, 
and weather conditions.  Fugitive dust from demolition, grading, and construction is expected to be short‐
term and would cease upon project completion.    It should be noted that most of this material  is  inert 
silicates, rather than the complex organic particulates released from combustion sources, which are more 
harmful to health. 
 
Dust (larger than 10 microns) generated by such activities usually becomes more of a local nuisance than 
a serious health problem.  Of particular health concern is the amount of PM10 (particulate matter smaller 
than 10 microns) generated as a part of fugitive dust emissions.  PM10 poses a serious health hazard alone 
or in combination with other pollutants.  PM2.5 is mostly produced by mechanical processes.  These include 
automobile tire wear,  industrial processes such as cutting and grinding, and re‐suspension of particles 
from the ground or road surfaces by wind and human activities such as construction or agriculture.  PM2.5 
is mostly derived from combustion sources, such as automobiles, trucks, and other vehicle exhaust, as 
well  as  from  stationary  sources.    These  particles  are  either  directly  emitted  or  are  formed  in  the 
atmosphere from the combustion of gases such as NOX and sulfur oxides (SOX) combining with ammonia.  

Emissions 
Source 

Pollutant (pounds/day)1,2 

ROG NOX CO SO2 PM10 PM2.5 

 

Year 1 4.72 56.49 33.74 0.08 6.19 3.56 

Year 2 7.18 52.21 37.08 0.08 6.00 3.38 

Year 3 6.78 30.45 36.46 0.07 2.49 1.66 

Year 4 6.52 27.70 36.01 0.07 2.31 1.49 

Year 5 6.34 25.99 35.75 0.07 2.17 1.36 

Maximum Daily 
Emissions 

7.18 56.49 37.08 0.08 6.19 3.56 

SCAQMD 
Thresholds 75 100 550 150 150 55 

Is Threshold 
Exceeded? No No No No No No 

Notes: ROG = reactive organic gas; NOx = nitrous oxide; CO = carbon monoxide; SO2 = sulfur dioxide; PM10 = coarse particulate 
matter; PM2.5 = fine particulate matter 
 
1. Emissions were calculated using CalEEMod, version 2016.3.2. 
2. Modeling assumptions include compliance with SCAQMD Rule 403 which requires:  properly maintain mobile and other 

construction equipment; replace ground cover in disturbed areas quickly; water exposed surfaces three times daily; cover stock 
piles with tarps; water all haul roads twice daily; and limit speeds on unpaved roads to 15 miles per hour. 

Source:  Refer to Appendix A for detailed model input/output data. 
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PM2.5 components  from material  in  the earth’s crust, such as dust, are also present, with  the amount 
varying in different locations. 
 
Construction activities would comply with SCAQMD Rule 403, which requires that excessive fugitive dust 
emissions be controlled by regular watering or other dust prevention measures.  Adherence to SCAQMD 
403 would greatly reduce PM10 and PM2.5 concentrations.  It should be noted that these reductions were 
applied  in CalEEMod.   As depicted  in Table 4,  total PM10  and PM2.5  emissions would not exceed  the 
SCAQMD  thresholds  during  construction.    Thus,  construction  air  quality  impacts would  be  less  than 
significant. 
 
Construction Equipment and Worker Vehicle Exhaust 
 
Exhaust  emissions  from  construction  activities  include  emissions  associated  with  the  transport  of 
machinery and supplies to and from the project site, emissions produced on‐site as the equipment is used, 
and emissions from trucks transporting materials to/from the site.  As presented in Table 4, construction 
equipment and worker vehicle exhaust emissions would be below the established SCAQMD thresholds.  
Therefore,  air  quality  impacts  from  equipment  and  vehicle  exhaust  emission  would  be  less  than 
significant. 
 
ROG Emissions 
 
In addition to gaseous and particulate emissions, the application of asphalt and surface coatings creates 
reactive organic gas (ROG) emissions, which are O3 precursors.  As required, all architectural coatings for 
the proposed project structures would comply with SCAQMD Regulation XI, Rule 1113 – Architectural 
Coating.  Rule 1113 provides specifications on painting practices as well as regulates the ROG content of 
paint.  ROG emissions associated with the proposed project would be less than significant; refer to Table 
4. 
 
Asbestos 
 
Asbestos is a term used for several types of naturally occurring fibrous minerals that are a human health 
hazard when airborne.  The most common type of asbestos is chrysotile, but other types such as tremolite 
and actinolite are also found in California.  Asbestos is classified as a known human carcinogen by State, 
federal, and international agencies and was identified as a toxic air contaminant by the CARB in 1986. 
 
Asbestos can be released from serpentinite and ultramafic rocks when the rock is broken or crushed.  At 
the point of  release,  the asbestos  fibers may become airborne, causing air quality and human health 
hazards.  These rocks have been commonly used for unpaved gravel roads, landscaping, fill projects, and 
other  improvement projects  in  some  localities.   Asbestos may be  released  to  the atmosphere due  to 
vehicular traffic on unpaved roads, during grading for development projects, and at quarry operations.  
All of these activities may have the effect of releasing potentially harmful asbestos into the air.  Natural 
weathering and erosion processes can act on asbestos bearing rock and make it easier for asbestos fibers 
to become airborne  if such rock  is disturbed.   According to the California Department of Conservation, 
serpentinite and ultramafic rocks are not known to occur within the project area.8  Thus, there would be 
no impact in this regard. 
 

                                                            
8  California Department of Conservation Division of Mines and Geology, A General Location Guide  for 

Ultramafic Rocks in California – Areas More Likely to Contain Naturally Occurring Asbestos Report, August 2000. 
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Total Daily Construction Emissions 
 

In accordance with the SCAQMD Guidelines, CalEEMod was utilized to model construction emissions for 
ROG, NOX, CO, SOX, PM10, and PM2.5.  Adherence to SCAQMD Rules 403 (which require watering of inactive 
and perimeter areas, track out requirements, etc.) was taken into account in CalEEMod.  As indicated in 
Table 4, impacts would be less than significant for all criteria pollutants during construction.  Thus, total 
construction related air emissions would be less than significant. 
 

Long‐Term (Operational) Emissions 
 

Mobile Source Emissions 
 

Mobile  sources  are  emissions  from  motor  vehicles,  including  tailpipe  and  evaporative  emissions.  
Depending upon the pollutant being discussed, the potential air quality impact may be of either regional 
or local concern.  For example, ROG, NOX, SOX, PM10, and PM2.5 are all pollutants of regional concern (NOX 
and ROG react with sunlight to form O3 [photochemical smog], and wind currents readily transport SOX, 
PM10, and PM2.5); however, CO tends to be a localized pollutant, dispersing rapidly at the source. 
 
Based on the Draft Pioneer & Texas Residential Traffic Impact Analysis (Traffic Impact Analysis), prepared 
by Urban Crossroads and dated April 16, 2019, the proposed project would generate approximately 1,956 
average daily vehicle trips.  Table 5, Long‐Term Operational Air Emissions, presents the anticipated mobile 
source emissions.  As shown in Table 5, emissions generated by vehicle traffic associated with the project 
would not exceed established SCAQMD thresholds.  Impacts from mobile source air emissions would be 
less than significant. 
 

Table 5 
Long‐Term Operational Air Emissions 

 

Emissions Source 
Pollutant (pounds/day)1 

ROG NOX CO SOX PM10 PM2.5 

Summer Emissions 
Area Source Emissions 8.89 3.29 18.39 0.02 0.34 0.34 
Energy Emissions 0.11 0.92 0.39 0.01 0.07 0.07 
Mobile Emissions 3.23 18.51 33.98 0.15 11.04 3.01 
Total Daily Emissions2 12.23 22.72 52.76 0.17 11.46 3.43 

SCAQMD Threshold 55 55 550 150 150 55 
Is Threshold Exceeded? No No No No No No 

Winter Emissions 
Area Source Emissions 8.89 3.29 18.39 0.02 0.34 0.34 
Energy Emissions 0.11 0.92 0.39 0.01 0.07 0.07 
Mobile Emissions 2.78 18.42 30.10 0.13 11.04 3.01 
Total Daily Emissions2 11.78 22.63 48.88 0.16 11.46 3.43 

SCAQMD Threshold 55 55 550 150 150 55 
Is Threshold Exceeded? No No No No No No 

Notes: ROG = reactive organic gas; NOx = nitrous oxide; CO = carbon monoxide; SO2 = sulfur dioxide; PM10 = coarse particulate 
matter; PM2.5 = fine particulate matter 
 
1. Emissions were calculated using CalEEMod, version 2016.3.2. 
2. The numbers may be slightly off due to rounding. 
Source:  Refer to Appendix A for detailed model input/output data. 
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Area Source Emissions 
 
Area  source  emissions  would  be  generated  from  consumer  products,  architectural  coating,  and 
landscaping.   As shown  in Table 5, area source emissions from the proposed project would not exceed 
SCAQMD thresholds for ROG, NOX, CO, SOX, PM10, or PM2.5. 
 
Energy Source Emissions 
 
Energy source emissions would be generated as a result of electricity and natural gas (non‐hearth) usage 
associated with the proposed project.  The primary use of electricity and natural gas by the project would 
be  for  space heating and  cooling, water heating, ventilation,  lighting, appliances, and electronics.   As 
shown  in  Table  5,  energy  source  emissions  from  the  proposed  project would  not  exceed  SCAQMD 
thresholds for ROG, NOX, CO, SOX, PM10, or PM2.5. 
 
Total Daily Operational Emissions  
 
As  indicated  in Table 5, operational emissions  from  the proposed project would not exceed SCAQMD 
thresholds.  Thus, operational air quality impacts would be less than significant. 
 
Air Quality Health Impacts 
 
Adverse health effects  induced by criteria pollutant emissions are highly dependent on a multitude of 
interconnected variables (e.g., cumulative concentrations, local meteorology and atmospheric conditions, 
and  the number and character of exposed  individual  [e.g., age, gender]).    In particular, O3 precursors, 
VOCs, and NOX affect air quality on a regional scale.  Health effects related to O3 are therefore the product 
of emissions generated by numerous sources throughout a region.  Existing models have limited sensitivity 
to small changes in criteria pollutant concentrations, and, as such, translating project‐generated criteria 
pollutants  to  specific health  effects or  additional days of nonattainment would produce meaningless 
results.  In other words, the project’s less than significant increases in regional air pollution from criteria 
air pollutants would have nominal or negligible impacts on human health. 
 
As noted  in the Brief of Amicus Curiae by the SCAQMD (April 6, 2015) for the Sierra Club vs. County of 
Fresno, the SCAQMD acknowledged it would be extremely difficult, if not impossible to quantify health 
impacts of criteria pollutants for various reasons including modeling limitations as well as where in the 
atmosphere air pollutants interact and form.  Further, as noted in the Brief of Amicus Curiae by the San 
Joaquin Valley Air Pollution Control District (SJVAPCD) (April 13, 2015) for the Sierra Club vs. County of 
Fresno, SJVAPCD has acknowledged that currently available modeling tools are not equipped to provide a 
meaningful analysis of  the correlation between an  individual development project’s air emissions and 
specific human health impacts. 
 
The SCAQMD acknowledges that health effects quantification from O3, as an example is correlated with 
the  increases  in  ambient  level  of  O3  in  the  air  (concentration)  that  an  individual  person  breathes.  
SCAQMD’s Brief of Amicus Curiae states that it would take a large amount of additional emissions to cause 
a modeled increase in ambient O3 levels over the entire region.  The SCAQMD states that based on their 
own modeling  in the SCAQMD’s 2012 Air Quality Management Plan, a reduction of 432 tons (864,000 
pounds) per day of NOX and a reduction of 187 tons (374,000 pounds) per day of VOCs would reduce O3 
levels at highest monitored site by only nine parts per billion.  As such, the SCAQMD concludes that it is 
not currently possible to accurately quantify O3‐related health impacts caused by NOX or VOC emissions 
from  relatively  small  projects  (defined  as  projects with  regional  scope)  due  to  photochemistry  and 
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regional model limitations.  Thus, as the project would not exceed SCAQMD thresholds for construction 
and operational air emissions, the project would have a less than significant impact for air quality health 
impacts. 
 
Mitigation Measures:  No mitigation is required. 
 
AQ‐3  Would  the  project  expose  sensitive  receptors  to  substantial  pollutant 

concentrations? 
 
Less  Than  Significant  Impact.    Sensitive  receptors  are  defined  as  facilities  or  land  uses  that  include 
members of the population that are particularly sensitive to the effects of air pollutants, such as children, 
the elderly, and people with  illnesses.   Examples of  these  sensitive  receptors are  residences,  schools, 
hospitals, and daycare centers.  CARB has identified the following groups of individuals as the most likely 
to  be  affected  by  air  pollution:    the  elderly  over  65,  children  under  14,  athletes,  and  persons with 
cardiovascular and chronic respiratory diseases such as asthma, emphysema, and bronchitis. 
 
The closest sensitive receptors are residences, located approximately 67 feet east of the project site, and 
the Citrus Valley High School, located approximately 70 feet north of the project site.  In order to identify 
impacts  to  sensitive  receptors,  the SCAQMD  recommends addressing  localized  significance  thresholds 
(LSTs) for construction and operations impacts (area sources only).   
 
Localized Significance Thresholds 
 
LSTs were developed  in  response  to SCAQMD Governing Boards’ Environmental  Justice Enhancement 
Initiative (I‐4).  The SCAQMD provided the Final Localized Significance Threshold Methodology (dated June 
2003 [revised 2008]) for guidance.  The LST methodology assists lead agencies in analyzing localized air 
quality  impacts.    The  SCAQMD  provides  the  LST  screening  lookup  tables  for  one,  two,  and  five‐acre 
projects  emitting CO, NOX, PM2.5, or PM10.   The  LST methodology  and  associated mass  rates  are not 
designed to evaluate localized impacts from mobile sources traveling over the roadways.  The SCAQMD 
recommends  that  any  project  that  disturbs  five  acres  or more  per  day  should  perform  air  quality 
dispersion modeling to assess impacts to nearby sensitive receptors.  The project is in SRA 35, East San 
Bernardino Valley. 
 
Construction 
 
Based on the CalEEMod run for the project, the project is anticipated to disturb up to 330 acres during 
the grading phase.   The grading phase would  take approximately 132 days  to complete.   As such,  the 
project would actively disturb approximately 2.5 acres per day (330 acres divided by 132 days).  Therefore, 
the LST thresholds for two acres was conservatively utilized for the construction LST analysis.  
 
The closest sensitive receptors are residences, located approximately 67 feet east of the project site, and 
the Citrus Valley High School, located approximately 70 feet north of the project site.  These sensitive land 
uses  may  be  potentially  affected  by  air  pollutant  emissions  generated  during  on‐site  construction 
activities.  LST thresholds are provided for distances to sensitive receptors of 25, 50, 100, 200, and 500 
meters.    As  the  nearest  sensitive  uses  are  located  approximately  67  feet  east  of  the  project  site 
(residences) and 70 feet north of the project site (Citrus Valley High School), the LST values for 25 meters 
(82 feet) were used. 
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Table  6,  Localized  Significance  of  Construction  Emissions,  shows  the  localized  construction‐related 
emissions for NOX, CO, PM10, and PM2.5 compared to the LSTs for SRA 35.  It is noted that the localized 
emissions presented in Table 6 are less than those in Table 4 because localized emissions include only on‐
site emissions (i.e., from construction equipment and fugitive dust), and do not include off‐site emissions 
(i.e., from hauling activities).  As shown in Table 6, the project’s localized construction emissions would 
not exceed the LSTs for SRA 35 with adherence to SCAQMD rules and requirements.  Therefore, localized 
significance impacts from construction would be less than significant. 
 

Table 6 
Localized Significance of Construction Emissions 

 

Source1 
Pollutant (pounds/day) 

NOX CO PM10 PM2.5 

Year 12 50.20 31.96 5.40 3.33 
Year 22 46.40 30.88 5.21 3.16 
Year 33 15.62 16.36 0.81 0.76 
Year 43 14.38 16.24 0.70 0.66 
Year 53 13.44 16.17 0.61 0.58 

Maximum Daily Emissions 50.20 31.96 5.40 3.33 
SCAQMD Localized 

Significance Threshold4 170 1,174 7 5 

Thresholds Exceeded? No No No No 
Notes: NOx = nitrous oxide; CO = carbon monoxide; PM10 = coarse particulate matter; PM2.5 = fine particulate 
matter 
 
1. Modeling assumptions include compliance with SCAQMD Rule 403 which requires properly maintaining mobile 

and other construction equipment; replacing ground cover in disturbed areas quickly; watering exposed surfaces 
three times daily; covering stock piles with tarps; watering all haul roads twice daily; and limiting speeds on 
unpaved roads to 15 miles per hour. 

2. Year 1 and Year 2 grading phase emissions present the worst-case scenario for NOX and CO, PM10, and PM2.5. 
3. Year 3, Year 4, and Year 5 building construction phase emissions present the worst-case scenario for NOX, CO, 

PM10, and PM2.5.   
4. The Localized Significance Threshold was determined using Appendix C of the SCAQMD Final Localized 

Significant Threshold Methodology guidance document for pollutants NOX, CO, PM10, and PM2.5.  The Localized 
Significance Threshold was based on the anticipated daily acreage disturbance for construction (the thresholds 
for two acres was used), the distance to sensitive receptors (25 meters), and the source receptor area (SRA 35). 

Source:  Refer to Appendix A for detailed model input/output data. 

 
 

Operations 
 
According to SCAQMD localized significance threshold methodology, LSTs would apply to the operational 
phase of a proposed project if the project includes stationary sources or attracts mobile sources that may 
spend  extended  periods  queuing  and  idling  at  the  site  (e.g., warehouse  or  transfer  facilities).    The 
proposed project does not  include  such uses.   Thus, due  to  the  lack of  such emissions, no  long‐term 
localized significance threshold analysis is needed.  Operational LST impacts would be less than significant 
in this regard. 
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Localized Air Quality Health Impacts 
 
As  evaluated  above,  the  project’s  air  emissions  would  not  exceed  the  SCAQMD’s  LST  thresholds.  
Therefore, the project would not exceed the most stringent applicable Federal or State ambient air quality 
standards  for emissions of CO, NOX, PM10, or PM2.5.    It  should be noted  that  the ambient air quality 
standards are developed and represent levels at which the most susceptible persons (e.g., children and 
the elderly) are protected.    In other words, the ambient air quality standards are purposefully set  in a 
stringent manner  to protect children, elderly, and  those with existing  respiratory problems.   Thus, air 
quality health impacts would be less than significant in this regard. 
 
Carbon Monoxide Hotspot 
 
CO emissions are a  function of vehicle  idling  time, meteorological conditions, and  traffic  flow.   Under 
certain extreme meteorological conditions, CO concentrations near a congested roadway or intersection 
may reach unhealthful  levels  (i.e., adversely affecting residents, school children, hospital patients,  the 
elderly, etc.).   
 
The  Basin  is  designated  as  an  attainment/maintenance  area  for  the  Federal  CO  standards  and  an 
attainment area for State standards.  There has been a decline in CO emissions even though VMT on U.S. 
urban and rural roads have increased Nationwide estimated anthropogenic CO emissions have decreased 
68 percent between 1990 and 2014.  In 2014, mobile sources accounted for 82 percent of the nation’s 
total anthropogenic CO emissions.9  Three major control programs have contributed to the reduced per‐
vehicle  CO  emissions:  exhaust  standards,  cleaner  burning  fuels,  and  motor  vehicle 
inspection/maintenance programs. 
 
According to the SCAQMD CEQA Air Quality Handbook, a potential CO hotspot may occur at any location 
where the background CO concentration already exceeds 9.0 ppm, which is the 8‐hour California ambient 
air quality standard.   As previously discussed, the site  is  located  in SRA 35 East San Bernardino Valley.  
Communities  within  SRAs  are  expected  to  have  similar  climatology  and  ambient  air  pollutant 
concentrations.    The  monitoring  station  representative  of  SRA  35,  which  monitors  CO,  is  the  San 
Bernardino‐4th Street Monitoring Station  located approximately 5.24 miles northwest of the site.   The 
highest CO concentration at the San Bernardino‐4th Street Monitoring Station was measured at 2.735 
ppm  in 2018.   As such, the background CO concentration does not exceed 9.0 ppm and a CO hotspot 
would not occur.  Therefore, CO hotspot impacts would be less than significant in this regard. 
 
Mitigation Measures:  No mitigation is required. 
 

AQ‐4  Would  the  project  result  in  other  emissions  (such  as  those  leading  to  odors) 
adversely affecting a substantial number of people? 

 

Less Than Significant Impact.  According to the SCAQMD CEQA Air Quality Handbook, land uses associated 
with odor complaints typically  include agricultural uses, wastewater treatment plants, food processing 
plants, chemical plants, composting, refineries,  landfills, dairies, and fiberglass molding.   The proposed 
project does not include any uses identified by the SCAQMD as being associated with odors. 
 

                                                            
9   EPA  (U.S.  Environmental  Protection  Agency)¸  Carbon  Monoxide  Emissions, 

https://cfpub.epa.gov/roe/indicator_pdf.cfm?i=10, accessed September 6, 2019. 
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Construction  activities  associated with  the  project may  generate  detectable  odors  from  heavy‐duty 
equipment exhaust and architectural coatings.  However, construction‐related odors would be short‐term 
in nature and cease upon project completion.  In addition, the project would be required to comply with 
the California Code of Regulations, Title 13, sections 2449(d)(3) and 2485, which minimizes the idling time 
of construction equipment either by shutting it off when not in use or by reducing the time of idling to no 
more than five minutes.  This would reduce the detectable odors from heavy‐duty equipment exhaust.  
The project would also be required to comply with the SCAQMD Regulation XI, Rule 1113 – Architectural 
Coating, which would minimize odor impacts from ROG emissions during architectural coating.  Any odor 
impacts  to existing adjacent  land uses would be short‐term and not substantial.   As such,  the project 
would not  result  in other emissions  (such as  those  leading  to odors) adversely affecting a  substantial 
number of people.  Impacts would be less than significant in this regard.  
 
Mitigation Measures:  No mitigation is required. 
 
GREENHOUSE GAS EMISSIONS IMPACT ANALYSIS 
 
GHG‐1  Would the project generate greenhouse gas emissions, either directly or indirectly, 

that may have a significant impact on the environment? 
 
Less Than Significant Impact.   
 
As discussed previously, the City of Redlands adopted a CAP in December 2017.  The CAP states that the 
City of Redlands has GHG emissions targets of: 6.1 MTCO2eq per capita per year for 2015, 6.0 MTCO2eq 
per capita per year for 2030, and 5.0 MTCO2eq per capita per year for 2035.  The CAP states that “Project‐
specific environmental documents prepared for projects consistent with the General Plan may rely on the 
programmatic analysis contained in the CAP and the EIR certified for the Redlands General Plan.”  As the 
project is expected to be operational in 2024, the most applicable CAP emissions target is 6.0 MTCO2eq 
per capita per year for 2030.  As such, the project GHG emissions are compared to this local threshold. 
 
Project‐Related Sources of Greenhouse Gases 
 
The proposed project would result in direct and indirect emissions of CO2, N2O, and CH4, and would not 
result in other GHGs that would facilitate a meaningful analysis.  Therefore, this analysis focuses on these 
three forms of GHG emissions.  Direct project‐related GHG emissions include emissions from construction 
activities,  area  sources,  and mobile  sources, while  indirect  sources  include  emissions  from  electricity 
consumption, water demand, and solid waste generation.   Operational GHG estimations are based on 
energy emissions from natural gas usage and automobile emissions.   The CalEEMod relies upon traffic 
data within the Traffic Impact Analysis and project‐specific land use data to calculate emissions.  Table 7, 
Estimated  Greenhouse  Gas  Emissions,  presents  the  estimated  CO2,  N2O,  and  CH4  emissions  of  the 
proposed project.  CalEEMod outputs are contained within Appendix A.  In accordance with the SCAQMD 
guidance, projected GHGs from construction have been quantified and amortized over 30 years, which is 
the number of years considered to represent the life of the project.  The amortized construction emissions 
are  added  to  the  annual  average  operational  emissions.   As  shown  in  Table  7,  the  total  amount  of 
proposed project‐related GHG emissions from direct and indirect sources would total 3,151.68 MTCO2eq 
per year, resulting in GHG emissions of 5.36 MTCO2eq per service population per year.  Therefore, as the 
proposed project does not exceed the CAP’s year 2030 emissions target of 6.0 MTCO2eq per capita per 
year, the project would not create a significant cumulative impact to global climate change and a less than 
significant impact would occur.  
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Table 7 
Estimated Greenhouse Gas Emissions 

 

Source 

CO2 CH4 N2O Total 
Metric 

Tons of 
CO2eq2 

Metric 
Tons/year1 

Metric 
Tons/year1 

Metric 
Tons of 
CO2eq2 

Metric 
Tons/year1 

Metric 
Tons of 
CO2eq2 

Direct Emissions 
 Construction (amortized over 30 

years)4 95.75 0.02 0.52 0.00 0.00 96.27 

 Area Source5 48.22 0.00 0.11 0.00 0.24 48.57 
 Mobile Source 2,311.05 0.11 2.85 0.00 0.00 2,313.90 

Total Direct Emissions3 2,455.02 0.14 3.48 0.00 0.24 2,458.74 
 
 Energy 589.71 0.03 0.65 0.01 2.44 592.80 
 Solid Waste 12.32 0.73 18.20 0.00 0.00 30.52 
 Water Demand 58.10 0.35 8.87 0.01 2.66 69.63 

Total Indirect Emissions3 660.12 1.11 27.72 0.02 5.10 692.94 
Total Project-Related Emissions3 3,151.68 MTCO2eq/year 

Total Service Population Emissions6,7 5.36 MTCO2eq/year 
City of Redlands Year 2030 GHG 

Emissions Target 
6.0 MTCO2eq per capita per year 

Project Exceed 2030 Emissions 
Target? 

No 

Notes: CO2 = carbon dioxide; CH4 = methane; N2O = nitrogen oxide 
 
1. Emissions calculated using the CalEEMod version 2016.3.2. 
2. Carbon dioxide equivalent values calculated using the EPA Website, Greenhouse Gas Equivalencies Calculator, 

https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator, accessed September 5, 2019. 
3. Totals may be slightly off due to rounding. 
4. As a condition of approval, the proposed project would be required to adhere to standard SCAQMD regulations, such as implementing 

SCAQMD Rule 403 that would further reduce construction emissions.  The reduction/credits for construction emission mitigations are based 
on mitigation included in the CalEEMod model and as typically required by the SCAQMD.  Reduction credits are associated with activities 
involving: properly maintain mobile and other construction equipment; replace ground cover in disturbed areas quickly; water exposed 
surfaces twice daily; cover stock piles with tarps; water all haul roads twice daily; and limit speeds on unpaved roads to 15 miles per hour. 

5. Mitigated area source emissions include application of SCAQMD Rule 445 (Wood-Burning Devices).  Only natural gas hearths would be 
allowed on the project site per SCAQMD rules and regulations. 

6.  The service population of 588 is based on the most recent Census/American Community Survey average household size for the City of 
Redlands.   

7.  The project’s total service population emissions were calculated by dividing the total proposed project-related emissions (3,151.68 
MTCO2eq/year) by the service population (588); therefore, 3,151.68/588= 5.36. 

Refer to Appendix A for detailed model input/output data. 

 
 
Mitigation Measures:  No mitigation is required. 
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GHG‐2  Would the project conflict with an applicable plan, policy or regulation adopted for 
the purpose of reducing the emissions of greenhouse gases? 

 
Consistency with Applicable GHG Plans, Policies, or Regulations 
 
City of Redlands Climate Action Plan 
 
The  City’s  CAP  is  designed  to  demonstrate  how  the  City will  comply with  the  State’s GHG  emission 
reduction  standards.    The  CAP’s GHG  emission  targets  and  goals  are  based  on meeting  the  goals  in 
Executive Order B‐30‐15 and SB 32, as well as following the CAP guidelines established in the 2017 Scoping 
Plan.  The CAP includes emissions targets of 6.0 MTCO2eq per capita per year for 2030 and 5.0 MTCO2eq 
per capita per year for 2035.  As the project would result in 5.36 MTCO2eq per service population per year, 
the project’s GHG emissions would not exceed the most applicable CAP emissions target of 6.0 MTCO2eq 
per capita per year for 2030.  Therefore, the project would be in compliance with the reduction goals of 
the CAP, AB 32, and SB 32.  Furthermore, the project would comply with applicable CALGreen, 2019 Title 
24  standards,  General  Plan,  and  CAP  policies  regarding  sustainability.    Compliance  with  CALGreen 
measures would ensure  the project  installs water conserving plumbing  fixtures and  fittings, as well as 
electric  vehicle  charging  spaces.    Further,  2019  Title  24  standards would  require  installation of  solar 
photovoltaic panels within residential developments, which would reduce energy usage by 53 percent 
compared to the 2016 Title 24 standards.  Additionally, the CAP is designed to provide discrete actions to 
operationalize  the General  Plan  policies  that  help with GHG  reduction.    As  the  project would  be  in 
compliance with the reduction goals of the CAP, the project would also be in compliance with the General 
Plan.  Therefore, the project would not conflict with any applicable plan, policy, or regulation adopted for 
the purpose of reducing the emissions of GHGs.  Impacts would be less than significant in this regard. 
 
Mitigation Measures:  No mitigation is required. 
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Appendix A 
Air Quality/Greenhouse Gas Emissions Data 

 

 



1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 207.00 Dwelling Unit 37.20 372,600.00 592

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.2 32

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2024Operational Year

CO2 Intensity 
(lb/MWhr)

513 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Heritage Residential Specific Plan Project
San Bernardino-South Coast County, Winter

CalEEMod Version: CalEEMod.2016.3.2 Date: 9/20/2019 10:29 AMPage 1 of 43

Heritage Residential Specific Plan Project - San Bernardino-South Coast County, Winter



Project Characteristics - CO2 Intensity Factor Source: Southern California Edison, 2018 Sustainability Report, dated May 2019.

Land Use - Per project description.

Construction Phase - Per project description.

Grading - 

Vehicle Trips - Per TIA.

Energy Use - 

Construction Off-road Equipment Mitigation - Per SCAQMD standards and regulations.

Mobile Land Use Mitigation - Site is approximatley 1.5 miles northwest of downtown Redlands and the nearest transit station.

Mobile Commute Mitigation - 

Area Mitigation - 

Energy Mitigation - % Improvement based on efficiency of 2019 Title 24 Standards compared to 2016 Title 24 Standards

Waste Mitigation - 

Water Mitigation - 

CalEEMod Version: CalEEMod.2016.3.2 Date: 9/20/2019 10:29 AMPage 2 of 43
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstDustMitigation CleanPavedRoadPercentReduction 0 26

tblConstDustMitigation WaterUnpavedRoadMoistureContent 0 12

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblConstructionPhase NumDays 55.00 726.00

tblConstructionPhase NumDays 740.00 792.00

tblConstructionPhase NumDays 75.00 132.00

tblConstructionPhase NumDays 55.00 792.00

tblGrading MaterialExported 0.00 26,503.00

tblLandUse LotAcreage 67.21 37.20

tblProjectCharacteristics CO2IntensityFactor 702.44 513

tblVehicleTrips ST_TR 9.91 9.45

tblVehicleTrips SU_TR 8.62 9.45

tblVehicleTrips WD_TR 9.52 9.45

CalEEMod Version: CalEEMod.2016.3.2 Date: 9/20/2019 10:29 AMPage 3 of 43
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2020 4.7223 56.4868 33.7414 0.0832 9.6907 2.1940 11.8847 3.8611 2.0192 5.8803 0.0000 8,244.091
7

8,244.091
7

2.0709 0.0000 8,295.863
2

2021 7.1818 52.2120 37.0783 0.0830 9.6907 2.0032 11.6938 3.8611 1.8435 5.7046 0.0000 8,220.166
2

8,220.166
2

2.0688 0.0000 8,271.887
0

2022 6.7819 30.4492 36.4609 0.0683 1.3145 1.4691 2.7836 0.3518 1.3751 1.7269 0.0000 6,633.659
0

6,633.659
0

1.4124 0.0000 6,668.969
5

2023 6.5207 27.6970 36.0059 0.0678 1.3145 1.2894 2.6040 0.3518 1.2066 1.5585 0.0000 6,580.983
6

6,580.983
6

1.3957 0.0000 6,615.876
3

2024 6.3369 25.9860 35.7488 0.0675 1.3145 1.1513 2.4659 0.3518 1.0768 1.4286 0.0000 6,549.926
5

6,549.926
5

1.3892 0.0000 6,584.656
7

Maximum 7.1818 56.4868 37.0783 0.0832 9.6907 2.1940 11.8847 3.8611 2.0192 5.8803 0.0000 8,244.091
7

8,244.091
7

2.0709 0.0000 8,295.863
2

Unmitigated Construction

CalEEMod Version: CalEEMod.2016.3.2 Date: 9/20/2019 10:29 AMPage 4 of 43

Heritage Residential Specific Plan Project - San Bernardino-South Coast County, Winter



2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2020 4.7223 56.4868 33.7414 0.0832 3.9934 2.1940 6.1875 1.5402 2.0192 3.5594 0.0000 8,244.091
6

8,244.091
6

2.0709 0.0000 8,295.863
2

2021 7.1818 52.2120 37.0783 0.0830 3.9934 2.0032 5.9966 1.5402 1.8435 3.3837 0.0000 8,220.166
2

8,220.166
2

2.0688 0.0000 8,271.887
0

2022 6.7819 30.4492 36.4609 0.0683 1.0232 1.4691 2.4923 0.2803 1.3751 1.6554 0.0000 6,633.659
0

6,633.659
0

1.4124 0.0000 6,668.969
5

2023 6.5207 27.6970 36.0059 0.0678 1.0232 1.2894 2.3126 0.2803 1.2066 1.4870 0.0000 6,580.983
6

6,580.983
6

1.3957 0.0000 6,615.876
3

2024 6.3369 25.9860 35.7488 0.0675 1.0232 1.1513 2.1745 0.2803 1.0768 1.3571 0.0000 6,549.926
5

6,549.926
5

1.3892 0.0000 6,584.656
7

Maximum 7.1818 56.4868 37.0783 0.0832 3.9934 2.1940 6.1875 1.5402 2.0192 3.5594 0.0000 8,244.091
6

8,244.091
6

2.0709 0.0000 8,295.863
2

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 52.60 0.00 39.03 55.33 0.00 29.80 0.00 0.00 0.00 0.00 0.00 0.00

CalEEMod Version: CalEEMod.2016.3.2 Date: 9/20/2019 10:29 AMPage 5 of 43

Heritage Residential Specific Plan Project - San Bernardino-South Coast County, Winter



2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 62.7710 4.4916 122.3408 0.2695 15.9070 15.9070 15.9070 15.9070 1,938.952
1

3,756.750
3

5,695.702
4

5.8118 0.1316 5,880.215
8

Energy 0.1871 1.5991 0.6805 0.0102 0.1293 0.1293 0.1293 0.1293 2,041.387
0

2,041.387
0

0.0391 0.0374 2,053.517
9

Mobile 3.0570 20.2553 36.9178 0.1683 14.2502 0.1044 14.3546 3.8126 0.0973 3.9099 17,218.33
83

17,218.33
83

0.8171 17,238.76
69

Total 66.0151 26.3459 159.9391 0.4479 14.2502 16.1407 30.3909 3.8126 16.1336 19.9462 1,938.952
1

23,016.47
56

24,955.42
77

6.6681 0.1690 25,172.50
06

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 8.8912 3.2871 18.3856 0.0206 0.3445 0.3445 0.3445 0.3445 0.0000 3,975.926
8

3,975.926
8

0.1051 0.0723 4,000.108
6

Energy 0.1075 0.9186 0.3909 5.8600e-
003

0.0743 0.0743 0.0743 0.0743 1,172.683
6

1,172.683
6

0.0225 0.0215 1,179.652
2

Mobile 2.7783 18.4195 30.0991 0.1337 10.9577 0.0829 11.0406 2.9318 0.0772 3.0090 13,692.72
47

13,692.72
47

0.7070 13,710.40
08

Total 11.7769 22.6252 48.8757 0.1602 10.9577 0.5016 11.4594 2.9318 0.4960 3.4277 0.0000 18,841.33
51

18,841.33
51

0.8346 0.0938 18,890.16
16

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Grading Grading 10/1/2020 4/2/2021 5 132

2 Building Construction Building Construction 4/3/2021 4/16/2024 5 792

3 Paving Paving 4/3/2021 4/16/2024 5 792

4 Architectural Coating Architectural Coating 7/6/2021 4/16/2024 5 726

OffRoad Equipment

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

82.16 14.12 69.44 64.23 23.10 96.89 62.29 23.10 96.93 82.82 100.00 18.14 24.50 87.48 44.49 24.96

Residential Indoor: 754,515; Residential Outdoor: 251,505; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 330

Acres of Paving: 0
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3.1 Mitigation Measures Construction

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Grading Excavators 2 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Scrapers 2 8.00 367 0.48

Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Grading 8 20.00 0.00 3,313.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 75.00 22.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Grading - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 8.6960 0.0000 8.6960 3.5999 0.0000 3.5999 0.0000 0.0000

Off-Road 4.4501 50.1975 31.9583 0.0620 2.1739 2.1739 2.0000 2.0000 6,005.865
3

6,005.865
3

1.9424 6,054.425
7

Total 4.4501 50.1975 31.9583 0.0620 8.6960 2.1739 10.8699 3.5999 2.0000 5.5999 6,005.865
3

6,005.865
3

1.9424 6,054.425
7

Unmitigated Construction On-Site

Replace Ground Cover

Water Exposed Area

Water Unpaved Roads

Reduce Vehicle Speed on Unpaved Roads

Clean Paved Roads
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3.2 Grading - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1630 6.2156 1.0438 0.0192 0.7711 0.0187 0.7897 0.2019 0.0179 0.2197 2,035.476
4

2,035.476
4

0.1224 2,038.536
2

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1092 0.0737 0.7393 2.0400e-
003

0.2236 1.4600e-
003

0.2250 0.0593 1.3500e-
003

0.0606 202.7500 202.7500 6.0500e-
003

202.9013

Total 0.2722 6.2893 1.7831 0.0212 0.9946 0.0201 1.0148 0.2612 0.0192 0.2804 2,238.226
4

2,238.226
4

0.1284 2,241.437
5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 3.2219 0.0000 3.2219 1.3338 0.0000 1.3338 0.0000 0.0000

Off-Road 4.4501 50.1975 31.9583 0.0620 2.1739 2.1739 2.0000 2.0000 0.0000 6,005.865
3

6,005.865
3

1.9424 6,054.425
7

Total 4.4501 50.1975 31.9583 0.0620 3.2219 2.1739 5.3958 1.3338 2.0000 3.3338 0.0000 6,005.865
3

6,005.865
3

1.9424 6,054.425
7

Mitigated Construction On-Site
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3.2 Grading - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1630 6.2156 1.0438 0.0192 0.5985 0.0187 0.6172 0.1595 0.0179 0.1774 2,035.476
4

2,035.476
4

0.1224 2,038.536
2

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1092 0.0737 0.7393 2.0400e-
003

0.1730 1.4600e-
003

0.1745 0.0469 1.3500e-
003

0.0482 202.7500 202.7500 6.0500e-
003

202.9013

Total 0.2722 6.2893 1.7831 0.0212 0.7715 0.0201 0.7917 0.2064 0.0192 0.2256 2,238.226
4

2,238.226
4

0.1284 2,241.437
5

Mitigated Construction Off-Site

3.2 Grading - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 8.6960 0.0000 8.6960 3.5999 0.0000 3.5999 0.0000 0.0000

Off-Road 4.1912 46.3998 30.8785 0.0620 1.9853 1.9853 1.8265 1.8265 6,007.043
4

6,007.043
4

1.9428 6,055.613
4

Total 4.1912 46.3998 30.8785 0.0620 8.6960 1.9853 10.6814 3.5999 1.8265 5.4265 6,007.043
4

6,007.043
4

1.9428 6,055.613
4

Unmitigated Construction On-Site
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3.2 Grading - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1559 5.7461 1.0126 0.0190 0.7711 0.0164 0.7875 0.2019 0.0157 0.2176 2,016.823
2

2,016.823
2

0.1206 2,019.837
4

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1018 0.0661 0.6791 1.9700e-
003

0.2236 1.4300e-
003

0.2250 0.0593 1.3200e-
003

0.0606 196.2995 196.2995 5.4600e-
003

196.4361

Total 0.2577 5.8122 1.6917 0.0210 0.9946 0.0179 1.0125 0.2612 0.0170 0.2782 2,213.122
8

2,213.122
8

0.1260 2,216.273
6

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 3.2219 0.0000 3.2219 1.3338 0.0000 1.3338 0.0000 0.0000

Off-Road 4.1912 46.3998 30.8785 0.0620 1.9853 1.9853 1.8265 1.8265 0.0000 6,007.043
4

6,007.043
4

1.9428 6,055.613
4

Total 4.1912 46.3998 30.8785 0.0620 3.2219 1.9853 5.2072 1.3338 1.8265 3.1603 0.0000 6,007.043
4

6,007.043
4

1.9428 6,055.613
4

Mitigated Construction On-Site
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3.2 Grading - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1559 5.7461 1.0126 0.0190 0.5985 0.0164 0.6149 0.1595 0.0157 0.1752 2,016.823
2

2,016.823
2

0.1206 2,019.837
4

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1018 0.0661 0.6791 1.9700e-
003

0.1730 1.4300e-
003

0.1745 0.0469 1.3200e-
003

0.0482 196.2995 196.2995 5.4600e-
003

196.4361

Total 0.2577 5.8122 1.6917 0.0210 0.7715 0.0179 0.7894 0.2064 0.0170 0.2234 2,213.122
8

2,213.122
8

0.1260 2,216.273
6

Mitigated Construction Off-Site

3.3 Building Construction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.9009 17.4321 16.5752 0.0269 0.9586 0.9586 0.9013 0.9013 2,553.363
9

2,553.363
9

0.6160 2,568.764
3

Total 1.9009 17.4321 16.5752 0.0269 0.9586 0.9586 0.9013 0.9013 2,553.363
9

2,553.363
9

0.6160 2,568.764
3

Unmitigated Construction On-Site
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3.3 Building Construction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0604 2.0990 0.4670 5.7100e-
003

0.1409 3.7400e-
003

0.1446 0.0406 3.5800e-
003

0.0442 601.7773 601.7773 0.0439 602.8737

Worker 0.3819 0.2478 2.5467 7.3900e-
003

0.8383 5.3600e-
003

0.8437 0.2223 4.9400e-
003

0.2273 736.1233 736.1233 0.0205 736.6355

Total 0.4423 2.3468 3.0137 0.0131 0.9792 9.1000e-
003

0.9883 0.2629 8.5200e-
003

0.2714 1,337.900
5

1,337.900
5

0.0644 1,339.509
2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.9009 17.4321 16.5752 0.0269 0.9586 0.9586 0.9013 0.9013 0.0000 2,553.363
9

2,553.363
9

0.6160 2,568.764
3

Total 1.9009 17.4321 16.5752 0.0269 0.9586 0.9586 0.9013 0.9013 0.0000 2,553.363
9

2,553.363
9

0.6160 2,568.764
3

Mitigated Construction On-Site
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3.3 Building Construction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0604 2.0990 0.4670 5.7100e-
003

0.1148 3.7400e-
003

0.1186 0.0342 3.5800e-
003

0.0377 601.7773 601.7773 0.0439 602.8737

Worker 0.3819 0.2478 2.5467 7.3900e-
003

0.6488 5.3600e-
003

0.6542 0.1758 4.9400e-
003

0.1808 736.1233 736.1233 0.0205 736.6355

Total 0.4423 2.3468 3.0137 0.0131 0.7636 9.1000e-
003

0.7727 0.2100 8.5200e-
003

0.2185 1,337.900
5

1,337.900
5

0.0644 1,339.509
2

Mitigated Construction Off-Site

3.3 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Unmitigated Construction On-Site
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3.3 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0563 1.9885 0.4335 5.6600e-
003

0.1409 3.1500e-
003

0.1441 0.0406 3.0100e-
003

0.0436 596.7638 596.7638 0.0424 597.8238

Worker 0.3576 0.2227 2.3356 7.1200e-
003

0.8383 5.2100e-
003

0.8435 0.2223 4.7900e-
003

0.2271 709.6095 709.6095 0.0184 710.0693

Total 0.4139 2.2112 2.7692 0.0128 0.9792 8.3600e-
003

0.9876 0.2629 7.8000e-
003

0.2707 1,306.373
2

1,306.373
2

0.0608 1,307.893
1

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Mitigated Construction On-Site
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3.3 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0563 1.9885 0.4335 5.6600e-
003

0.1148 3.1500e-
003

0.1180 0.0342 3.0100e-
003

0.0372 596.7638 596.7638 0.0424 597.8238

Worker 0.3576 0.2227 2.3356 7.1200e-
003

0.6488 5.2100e-
003

0.6540 0.1758 4.7900e-
003

0.1806 709.6095 709.6095 0.0184 710.0693

Total 0.4139 2.2112 2.7692 0.0128 0.7636 8.3600e-
003

0.7720 0.2100 7.8000e-
003

0.2178 1,306.373
2

1,306.373
2

0.0608 1,307.893
1

Mitigated Construction Off-Site

3.3 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Unmitigated Construction On-Site
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3.3 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0425 1.5369 0.3688 5.5000e-
003

0.1409 1.5600e-
003

0.1425 0.0406 1.4900e-
003

0.0421 580.5764 580.5764 0.0340 581.4257

Worker 0.3355 0.2004 2.1413 6.8500e-
003

0.8383 5.0600e-
003

0.8434 0.2223 4.6600e-
003

0.2270 682.9751 682.9751 0.0165 683.3871

Total 0.3780 1.7373 2.5101 0.0124 0.9792 6.6200e-
003

0.9859 0.2629 6.1500e-
003

0.2691 1,263.551
4

1,263.551
4

0.0505 1,264.812
8

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Mitigated Construction On-Site
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3.3 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0425 1.5369 0.3688 5.5000e-
003

0.1148 1.5600e-
003

0.1164 0.0342 1.4900e-
003

0.0357 580.5764 580.5764 0.0340 581.4257

Worker 0.3355 0.2004 2.1413 6.8500e-
003

0.6488 5.0600e-
003

0.6539 0.1758 4.6600e-
003

0.1805 682.9751 682.9751 0.0165 683.3871

Total 0.3780 1.7373 2.5101 0.0124 0.7636 6.6200e-
003

0.7703 0.2100 6.1500e-
003

0.2161 1,263.551
4

1,263.551
4

0.0505 1,264.812
8

Mitigated Construction Off-Site

3.3 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Total 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Unmitigated Construction On-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 9/20/2019 10:29 AMPage 19 of 43

Heritage Residential Specific Plan Project - San Bernardino-South Coast County, Winter



3.3 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0419 1.5448 0.3555 5.4900e-
003

0.1409 1.5500e-
003

0.1425 0.0406 1.4800e-
003

0.0421 580.0642 580.0642 0.0340 580.9135

Worker 0.3166 0.1815 1.9933 6.6300e-
003

0.8383 5.0200e-
003

0.8433 0.2223 4.6200e-
003

0.2270 660.8344 660.8344 0.0151 661.2107

Total 0.3584 1.7263 2.3487 0.0121 0.9792 6.5700e-
003

0.9858 0.2629 6.1000e-
003

0.2690 1,240.898
6

1,240.898
6

0.0490 1,242.124
2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 0.0000 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Total 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 0.0000 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Mitigated Construction On-Site
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3.3 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0419 1.5448 0.3555 5.4900e-
003

0.1148 1.5500e-
003

0.1164 0.0342 1.4800e-
003

0.0357 580.0642 580.0642 0.0340 580.9135

Worker 0.3166 0.1815 1.9933 6.6300e-
003

0.6488 5.0200e-
003

0.6539 0.1758 4.6200e-
003

0.1804 660.8344 660.8344 0.0151 661.2107

Total 0.3584 1.7263 2.3487 0.0121 0.7636 6.5700e-
003

0.7702 0.2100 6.1000e-
003

0.2161 1,240.898
6

1,240.898
6

0.0490 1,242.124
2

Mitigated Construction Off-Site

3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.2556 12.9191 14.6532 0.0228 0.6777 0.6777 0.6235 0.6235 2,207.210
9

2,207.210
9

0.7139 2,225.057
3

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.2556 12.9191 14.6532 0.0228 0.6777 0.6777 0.6235 0.6235 2,207.210
9

2,207.210
9

0.7139 2,225.057
3

Unmitigated Construction On-Site
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3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0764 0.0496 0.5093 1.4800e-
003

0.1677 1.0700e-
003

0.1687 0.0445 9.9000e-
004

0.0455 147.2247 147.2247 4.1000e-
003

147.3271

Total 0.0764 0.0496 0.5093 1.4800e-
003

0.1677 1.0700e-
003

0.1687 0.0445 9.9000e-
004

0.0455 147.2247 147.2247 4.1000e-
003

147.3271

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.2556 12.9191 14.6532 0.0228 0.6777 0.6777 0.6235 0.6235 0.0000 2,207.210
9

2,207.210
9

0.7139 2,225.057
3

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.2556 12.9191 14.6532 0.0228 0.6777 0.6777 0.6235 0.6235 0.0000 2,207.210
9

2,207.210
9

0.7139 2,225.057
3

Mitigated Construction On-Site
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3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0764 0.0496 0.5093 1.4800e-
003

0.1298 1.0700e-
003

0.1308 0.0352 9.9000e-
004

0.0362 147.2247 147.2247 4.1000e-
003

147.3271

Total 0.0764 0.0496 0.5093 1.4800e-
003

0.1298 1.0700e-
003

0.1308 0.0352 9.9000e-
004

0.0362 147.2247 147.2247 4.1000e-
003

147.3271

Mitigated Construction Off-Site

3.4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Unmitigated Construction On-Site
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3.4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0715 0.0445 0.4671 1.4200e-
003

0.1677 1.0400e-
003

0.1687 0.0445 9.6000e-
004

0.0454 141.9219 141.9219 3.6800e-
003

142.0139

Total 0.0715 0.0445 0.4671 1.4200e-
003

0.1677 1.0400e-
003

0.1687 0.0445 9.6000e-
004

0.0454 141.9219 141.9219 3.6800e-
003

142.0139

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 0.0000 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 0.0000 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Mitigated Construction On-Site
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3.4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0715 0.0445 0.4671 1.4200e-
003

0.1298 1.0400e-
003

0.1308 0.0352 9.6000e-
004

0.0361 141.9219 141.9219 3.6800e-
003

142.0139

Total 0.0715 0.0445 0.4671 1.4200e-
003

0.1298 1.0400e-
003

0.1308 0.0352 9.6000e-
004

0.0361 141.9219 141.9219 3.6800e-
003

142.0139

Mitigated Construction Off-Site

3.4 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Unmitigated Construction On-Site
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3.4 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0671 0.0401 0.4283 1.3700e-
003

0.1677 1.0100e-
003

0.1687 0.0445 9.3000e-
004

0.0454 136.5950 136.5950 3.3000e-
003

136.6774

Total 0.0671 0.0401 0.4283 1.3700e-
003

0.1677 1.0100e-
003

0.1687 0.0445 9.3000e-
004

0.0454 136.5950 136.5950 3.3000e-
003

136.6774

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 0.0000 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 0.0000 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Mitigated Construction On-Site
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3.4 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0671 0.0401 0.4283 1.3700e-
003

0.1298 1.0100e-
003

0.1308 0.0352 9.3000e-
004

0.0361 136.5950 136.5950 3.3000e-
003

136.6774

Total 0.0671 0.0401 0.4283 1.3700e-
003

0.1298 1.0100e-
003

0.1308 0.0352 9.3000e-
004

0.0361 136.5950 136.5950 3.3000e-
003

136.6774

Mitigated Construction Off-Site

3.4 Paving - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 0.9882 9.5246 14.6258 0.0228 0.4685 0.4685 0.4310 0.4310 2,207.547
2

2,207.547
2

0.7140 2,225.396
3

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.9882 9.5246 14.6258 0.0228 0.4685 0.4685 0.4310 0.4310 2,207.547
2

2,207.547
2

0.7140 2,225.396
3

Unmitigated Construction On-Site
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3.4 Paving - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0633 0.0363 0.3987 1.3300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 132.1669 132.1669 3.0100e-
003

132.2421

Total 0.0633 0.0363 0.3987 1.3300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 132.1669 132.1669 3.0100e-
003

132.2421

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 0.9882 9.5246 14.6258 0.0228 0.4685 0.4685 0.4310 0.4310 0.0000 2,207.547
2

2,207.547
2

0.7140 2,225.396
3

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.9882 9.5246 14.6258 0.0228 0.4685 0.4685 0.4310 0.4310 0.0000 2,207.547
2

2,207.547
2

0.7140 2,225.396
3

Mitigated Construction On-Site
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3.4 Paving - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0633 0.0363 0.3987 1.3300e-
003

0.1298 1.0000e-
003

0.1308 0.0352 9.2000e-
004

0.0361 132.1669 132.1669 3.0100e-
003

132.2421

Total 0.0633 0.0363 0.3987 1.3300e-
003

0.1298 1.0000e-
003

0.1308 0.0352 9.2000e-
004

0.0361 132.1669 132.1669 3.0100e-
003

132.2421

Mitigated Construction Off-Site

3.5 Architectural Coating - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 281.4481 281.4481 0.0193 281.9309

Total 3.4303 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 281.4481 281.4481 0.0193 281.9309

Unmitigated Construction On-Site
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3.5 Architectural Coating - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0764 0.0496 0.5093 1.4800e-
003

0.1677 1.0700e-
003

0.1687 0.0445 9.9000e-
004

0.0455 147.2247 147.2247 4.1000e-
003

147.3271

Total 0.0764 0.0496 0.5093 1.4800e-
003

0.1677 1.0700e-
003

0.1687 0.0445 9.9000e-
004

0.0455 147.2247 147.2247 4.1000e-
003

147.3271

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481 0.0193 281.9309

Total 3.4303 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481 0.0193 281.9309

Mitigated Construction On-Site
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3.5 Architectural Coating - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0764 0.0496 0.5093 1.4800e-
003

0.1298 1.0700e-
003

0.1308 0.0352 9.9000e-
004

0.0362 147.2247 147.2247 4.1000e-
003

147.3271

Total 0.0764 0.0496 0.5093 1.4800e-
003

0.1298 1.0700e-
003

0.1308 0.0352 9.9000e-
004

0.0362 147.2247 147.2247 4.1000e-
003

147.3271

Mitigated Construction Off-Site

3.5 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2045 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 281.4481 281.4481 0.0183 281.9062

Total 3.4159 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 281.4481 281.4481 0.0183 281.9062

Unmitigated Construction On-Site
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3.5 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0715 0.0445 0.4671 1.4200e-
003

0.1677 1.0400e-
003

0.1687 0.0445 9.6000e-
004

0.0454 141.9219 141.9219 3.6800e-
003

142.0139

Total 0.0715 0.0445 0.4671 1.4200e-
003

0.1677 1.0400e-
003

0.1687 0.0445 9.6000e-
004

0.0454 141.9219 141.9219 3.6800e-
003

142.0139

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2045 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 0.0000 281.4481 281.4481 0.0183 281.9062

Total 3.4159 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 0.0000 281.4481 281.4481 0.0183 281.9062

Mitigated Construction On-Site
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3.5 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0715 0.0445 0.4671 1.4200e-
003

0.1298 1.0400e-
003

0.1308 0.0352 9.6000e-
004

0.0361 141.9219 141.9219 3.6800e-
003

142.0139

Total 0.0715 0.0445 0.4671 1.4200e-
003

0.1298 1.0400e-
003

0.1308 0.0352 9.6000e-
004

0.0361 141.9219 141.9219 3.6800e-
003

142.0139

Mitigated Construction Off-Site

3.5 Architectural Coating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1917 1.3030 1.8111 2.9700e-
003

0.0708 0.0708 0.0708 0.0708 281.4481 281.4481 0.0168 281.8690

Total 3.4030 1.3030 1.8111 2.9700e-
003

0.0708 0.0708 0.0708 0.0708 281.4481 281.4481 0.0168 281.8690

Unmitigated Construction On-Site
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3.5 Architectural Coating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0671 0.0401 0.4283 1.3700e-
003

0.1677 1.0100e-
003

0.1687 0.0445 9.3000e-
004

0.0454 136.5950 136.5950 3.3000e-
003

136.6774

Total 0.0671 0.0401 0.4283 1.3700e-
003

0.1677 1.0100e-
003

0.1687 0.0445 9.3000e-
004

0.0454 136.5950 136.5950 3.3000e-
003

136.6774

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1917 1.3030 1.8111 2.9700e-
003

0.0708 0.0708 0.0708 0.0708 0.0000 281.4481 281.4481 0.0168 281.8690

Total 3.4030 1.3030 1.8111 2.9700e-
003

0.0708 0.0708 0.0708 0.0708 0.0000 281.4481 281.4481 0.0168 281.8690

Mitigated Construction On-Site
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3.5 Architectural Coating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0671 0.0401 0.4283 1.3700e-
003

0.1298 1.0100e-
003

0.1308 0.0352 9.3000e-
004

0.0361 136.5950 136.5950 3.3000e-
003

136.6774

Total 0.0671 0.0401 0.4283 1.3700e-
003

0.1298 1.0100e-
003

0.1308 0.0352 9.3000e-
004

0.0361 136.5950 136.5950 3.3000e-
003

136.6774

Mitigated Construction Off-Site

3.5 Architectural Coating - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1808 1.2188 1.8101 2.9700e-
003

0.0609 0.0609 0.0609 0.0609 281.4481 281.4481 0.0159 281.8443

Total 3.3921 1.2188 1.8101 2.9700e-
003

0.0609 0.0609 0.0609 0.0609 281.4481 281.4481 0.0159 281.8443

Unmitigated Construction On-Site
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3.5 Architectural Coating - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0633 0.0363 0.3987 1.3300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 132.1669 132.1669 3.0100e-
003

132.2421

Total 0.0633 0.0363 0.3987 1.3300e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 132.1669 132.1669 3.0100e-
003

132.2421

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1808 1.2188 1.8101 2.9700e-
003

0.0609 0.0609 0.0609 0.0609 0.0000 281.4481 281.4481 0.0159 281.8443

Total 3.3921 1.2188 1.8101 2.9700e-
003

0.0609 0.0609 0.0609 0.0609 0.0000 281.4481 281.4481 0.0159 281.8443

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

Improve Destination Accessibility

Increase Transit Accessibility

Improve Pedestrian Network

3.5 Architectural Coating - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0633 0.0363 0.3987 1.3300e-
003

0.1298 1.0000e-
003

0.1308 0.0352 9.2000e-
004

0.0361 132.1669 132.1669 3.0100e-
003

132.2421

Total 0.0633 0.0363 0.3987 1.3300e-
003

0.1298 1.0000e-
003

0.1308 0.0352 9.2000e-
004

0.0361 132.1669 132.1669 3.0100e-
003

132.2421

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 2.7783 18.4195 30.0991 0.1337 10.9577 0.0829 11.0406 2.9318 0.0772 3.0090 13,692.72
47

13,692.72
47

0.7070 13,710.40
08

Unmitigated 3.0570 20.2553 36.9178 0.1683 14.2502 0.1044 14.3546 3.8126 0.0973 3.9099 17,218.33
83

17,218.33
83

0.8171 17,238.76
69

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 1,956.15 1,956.15 1956.15 6,684,462 5,140,059

Total 1,956.15 1,956.15 1,956.15 6,684,462 5,140,059

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Single Family Housing 0.558745 0.035303 0.181800 0.111169 0.014289 0.004794 0.018611 0.065078 0.001365 0.001491 0.005725 0.000799 0.000830

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.1075 0.9186 0.3909 5.8600e-
003

0.0743 0.0743 0.0743 0.0743 1,172.683
6

1,172.683
6

0.0225 0.0215 1,179.652
2

NaturalGas 
Unmitigated

0.1871 1.5991 0.6805 0.0102 0.1293 0.1293 0.1293 0.1293 2,041.387
0

2,041.387
0

0.0391 0.0374 2,053.517
9

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

17351.8 0.1871 1.5991 0.6805 0.0102 0.1293 0.1293 0.1293 0.1293 2,041.387
0

2,041.387
0

0.0391 0.0374 2,053.517
9

Total 0.1871 1.5991 0.6805 0.0102 0.1293 0.1293 0.1293 0.1293 2,041.387
0

2,041.387
0

0.0391 0.0374 2,053.517
9

Unmitigated

5.1 Mitigation Measures Energy

Exceed Title 24
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Use only Natural Gas Hearths

6.1 Mitigation Measures Area

6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

9.96781 0.1075 0.9186 0.3909 5.8600e-
003

0.0743 0.0743 0.0743 0.0743 1,172.683
6

1,172.683
6

0.0225 0.0215 1,179.652
2

Total 0.1075 0.9186 0.3909 5.8600e-
003

0.0743 0.0743 0.0743 0.0743 1,172.683
6

1,172.683
6

0.0225 0.0215 1,179.652
2

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 8.8912 3.2871 18.3856 0.0206 0.3445 0.3445 0.3445 0.3445 0.0000 3,975.926
8

3,975.926
8

0.1051 0.0723 4,000.108
6

Unmitigated 62.7710 4.4916 122.3408 0.2695 15.9070 15.9070 15.9070 15.9070 1,938.952
1

3,756.750
3

5,695.702
4

5.8118 0.1316 5,880.215
8

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.6388 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

7.3775 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 54.2415 4.2949 105.2702 0.2686 15.8124 15.8124 15.8124 15.8124 1,938.952
1

3,726.000
0

5,664.952
1

5.7823 0.1316 5,848.727
8

Landscaping 0.5133 0.1967 17.0706 9.0000e-
004

0.0946 0.0946 0.0946 0.0946 30.7503 30.7503 0.0295 31.4879

Total 62.7710 4.4916 122.3408 0.2695 15.9070 15.9070 15.9070 15.9070 1,938.952
1

3,756.750
3

5,695.702
4

5.8118 0.1316 5,880.215
8

Unmitigated
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8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

Install Low Flow Toilet

Install Low Flow Shower

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.6388 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

7.3775 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.3616 3.0904 1.3151 0.0197 0.2499 0.2499 0.2499 0.2499 0.0000 3,945.176
5

3,945.176
5

0.0756 0.0723 3,968.620
7

Landscaping 0.5133 0.1967 17.0706 9.0000e-
004

0.0946 0.0946 0.0946 0.0946 30.7503 30.7503 0.0295 31.4879

Total 8.8911 3.2871 18.3856 0.0206 0.3445 0.3445 0.3445 0.3445 0.0000 3,975.926
8

3,975.926
8

0.1051 0.0723 4,000.108
6

Mitigated
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11.0 Vegetation

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 207.00 Dwelling Unit 37.20 372,600.00 592

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.2 32

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2024Operational Year

CO2 Intensity 
(lb/MWhr)

513 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Heritage Residential Specific Plan Project
San Bernardino-South Coast County, Summer
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Project Characteristics - CO2 Intensity Factor Source: Southern California Edison, 2018 Sustainability Report, dated May 2019.

Land Use - Per project description.

Construction Phase - Per project description.

Grading - 

Vehicle Trips - Per TIA.

Energy Use - 

Construction Off-road Equipment Mitigation - Per SCAQMD standards and regulations.

Mobile Land Use Mitigation - Site is approximatley 1.5 miles northwest of downtown Redlands and the nearest transit station.

Mobile Commute Mitigation - 

Area Mitigation - 

Energy Mitigation - % Improvement based on efficiency of 2019 Title 24 Standards compared to 2016 Title 24 Standards

Waste Mitigation - 

Water Mitigation - 
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstDustMitigation CleanPavedRoadPercentReduction 0 26

tblConstDustMitigation WaterUnpavedRoadMoistureContent 0 12

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblConstructionPhase NumDays 55.00 726.00

tblConstructionPhase NumDays 740.00 792.00

tblConstructionPhase NumDays 75.00 132.00

tblConstructionPhase NumDays 55.00 792.00

tblGrading MaterialExported 0.00 26,503.00

tblLandUse LotAcreage 67.21 37.20

tblProjectCharacteristics CO2IntensityFactor 702.44 513

tblVehicleTrips ST_TR 9.91 9.45

tblVehicleTrips SU_TR 8.62 9.45

tblVehicleTrips WD_TR 9.52 9.45
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2020 4.7152 56.4503 33.7701 0.0840 9.6907 2.1938 11.8845 3.8611 2.0190 5.8801 0.0000 8,321.853
2

8,321.853
2

2.0621 0.0000 8,373.405
9

2021 7.1772 52.1873 37.7920 0.0837 9.6907 2.0030 11.6936 3.8611 1.8433 5.7044 0.0000 8,296.960
6

8,296.960
6

2.0601 0.0000 8,348.461
8

2022 6.7762 30.4577 37.1198 0.0697 1.3145 1.4690 2.7835 0.3518 1.3750 1.7268 0.0000 6,771.851
2

6,771.851
2

1.4118 0.0000 6,807.146
0

2023 6.5147 27.7046 36.6276 0.0691 1.3145 1.2893 2.6039 0.3518 1.2066 1.5584 0.0000 6,713.772
7

6,713.772
7

1.3957 0.0000 6,748.664
7

2024 6.3299 25.9944 36.3314 0.0688 1.3145 1.1513 2.4658 0.3518 1.0768 1.4286 0.0000 6,678.893
5

6,678.893
5

1.3889 0.0000 6,713.615
2

Maximum 7.1772 56.4503 37.7920 0.0840 9.6907 2.1938 11.8845 3.8611 2.0190 5.8801 0.0000 8,321.853
2

8,321.853
2

2.0621 0.0000 8,373.405
9

Unmitigated Construction
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2020 4.7152 56.4503 33.7701 0.0840 3.9934 2.1938 6.1872 1.5402 2.0190 3.5592 0.0000 8,321.853
2

8,321.853
2

2.0621 0.0000 8,373.405
9

2021 7.1772 52.1873 37.7920 0.0837 3.9934 2.0030 5.9964 1.5402 1.8433 3.3835 0.0000 8,296.960
6

8,296.960
6

2.0601 0.0000 8,348.461
8

2022 6.7762 30.4577 37.1198 0.0697 1.0232 1.4690 2.4922 0.2803 1.3750 1.6553 0.0000 6,771.851
2

6,771.851
2

1.4118 0.0000 6,807.146
0

2023 6.5147 27.7046 36.6276 0.0691 1.0232 1.2893 2.3125 0.2803 1.2066 1.4869 0.0000 6,713.772
7

6,713.772
7

1.3957 0.0000 6,748.664
7

2024 6.3299 25.9944 36.3314 0.0688 1.0232 1.1513 2.1745 0.2803 1.0768 1.3571 0.0000 6,678.893
5

6,678.893
5

1.3889 0.0000 6,713.615
2

Maximum 7.1772 56.4503 37.7920 0.0840 3.9934 2.1938 6.1872 1.5402 2.0190 3.5592 0.0000 8,321.853
2

8,321.853
2

2.0621 0.0000 8,373.405
9

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 52.60 0.00 39.03 55.33 0.00 29.80 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 62.7710 4.4916 122.3408 0.2695 15.9070 15.9070 15.9070 15.9070 1,938.952
1

3,756.750
3

5,695.702
4

5.8118 0.1316 5,880.215
8

Energy 0.1871 1.5991 0.6805 0.0102 0.1293 0.1293 0.1293 0.1293 2,041.387
0

2,041.387
0

0.0391 0.0374 2,053.517
9

Mobile 3.5222 20.2584 42.3677 0.1824 14.2502 0.1039 14.3540 3.8126 0.0968 3.9094 18,634.50
19

18,634.50
19

0.8051 18,654.63
01

Total 66.4803 26.3490 165.3889 0.4620 14.2502 16.1401 30.3903 3.8126 16.1331 19.9457 1,938.952
1

24,432.63
92

26,371.59
13

6.6561 0.1690 26,588.36
38

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 8.8912 3.2871 18.3856 0.0206 0.3445 0.3445 0.3445 0.3445 0.0000 3,975.926
8

3,975.926
8

0.1051 0.0723 4,000.108
6

Energy 0.1075 0.9186 0.3909 5.8600e-
003

0.0743 0.0743 0.0743 0.0743 1,172.683
6

1,172.683
6

0.0225 0.0215 1,179.652
2

Mobile 3.2274 18.5094 33.9834 0.1451 10.9577 0.0823 11.0400 2.9318 0.0767 3.0084 14,842.29
24

14,842.29
24

0.6883 14,859.49
93

Total 12.2260 22.7151 52.7600 0.1716 10.9577 0.5011 11.4588 2.9318 0.4954 3.4272 0.0000 19,990.90
27

19,990.90
27

0.8159 0.0938 20,039.26
01

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Grading Grading 10/1/2020 4/2/2021 5 132

2 Building Construction Building Construction 4/3/2021 4/16/2024 5 792

3 Paving Paving 4/3/2021 4/16/2024 5 792

4 Architectural Coating Architectural Coating 7/6/2021 4/16/2024 5 726

OffRoad Equipment

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

81.61 13.79 68.10 62.86 23.10 96.90 62.29 23.10 96.93 82.82 100.00 18.18 24.20 87.74 44.49 24.63

Residential Indoor: 754,515; Residential Outdoor: 251,505; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 330

Acres of Paving: 0
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3.1 Mitigation Measures Construction

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Grading Excavators 2 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Scrapers 2 8.00 367 0.48

Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Grading 8 20.00 0.00 3,313.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 75.00 22.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Grading - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 8.6960 0.0000 8.6960 3.5999 0.0000 3.5999 0.0000 0.0000

Off-Road 4.4501 50.1975 31.9583 0.0620 2.1739 2.1739 2.0000 2.0000 6,005.865
3

6,005.865
3

1.9424 6,054.425
7

Total 4.4501 50.1975 31.9583 0.0620 8.6960 2.1739 10.8699 3.5999 2.0000 5.5999 6,005.865
3

6,005.865
3

1.9424 6,054.425
7

Unmitigated Construction On-Site

Replace Ground Cover

Water Exposed Area

Water Unpaved Roads

Reduce Vehicle Speed on Unpaved Roads

Clean Paved Roads
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3.2 Grading - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1559 6.1827 0.9124 0.0197 0.7711 0.0184 0.7895 0.2019 0.0176 0.2195 2,089.971
1

2,089.971
1

0.1128 2,092.790
9

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1092 0.0701 0.8995 2.2700e-
003

0.2236 1.4600e-
003

0.2250 0.0593 1.3500e-
003

0.0606 226.0168 226.0168 6.9000e-
003

226.1893

Total 0.2651 6.2528 1.8118 0.0220 0.9946 0.0199 1.0145 0.2612 0.0190 0.2801 2,315.988
0

2,315.988
0

0.1197 2,318.980
2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 3.2219 0.0000 3.2219 1.3338 0.0000 1.3338 0.0000 0.0000

Off-Road 4.4501 50.1975 31.9583 0.0620 2.1739 2.1739 2.0000 2.0000 0.0000 6,005.865
3

6,005.865
3

1.9424 6,054.425
7

Total 4.4501 50.1975 31.9583 0.0620 3.2219 2.1739 5.3958 1.3338 2.0000 3.3338 0.0000 6,005.865
3

6,005.865
3

1.9424 6,054.425
7

Mitigated Construction On-Site
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3.2 Grading - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1559 6.1827 0.9124 0.0197 0.5985 0.0184 0.6169 0.1595 0.0176 0.1772 2,089.971
1

2,089.971
1

0.1128 2,092.790
9

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1092 0.0701 0.8995 2.2700e-
003

0.1730 1.4600e-
003

0.1745 0.0469 1.3500e-
003

0.0482 226.0168 226.0168 6.9000e-
003

226.1893

Total 0.2651 6.2528 1.8118 0.0220 0.7715 0.0199 0.7914 0.2064 0.0190 0.2254 2,315.988
0

2,315.988
0

0.1197 2,318.980
2

Mitigated Construction Off-Site

3.2 Grading - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 8.6960 0.0000 8.6960 3.5999 0.0000 3.5999 0.0000 0.0000

Off-Road 4.1912 46.3998 30.8785 0.0620 1.9853 1.9853 1.8265 1.8265 6,007.043
4

6,007.043
4

1.9428 6,055.613
4

Total 4.1912 46.3998 30.8785 0.0620 8.6960 1.9853 10.6814 3.5999 1.8265 5.4265 6,007.043
4

6,007.043
4

1.9428 6,055.613
4

Unmitigated Construction On-Site
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3.2 Grading - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1491 5.7246 0.8867 0.0195 0.7711 0.0162 0.7873 0.2019 0.0155 0.2174 2,071.101
1

2,071.101
1

0.1110 2,073.876
6

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1016 0.0628 0.8280 2.2000e-
003

0.2236 1.4300e-
003

0.2250 0.0593 1.3200e-
003

0.0606 218.8161 218.8161 6.2300e-
003

218.9718

Total 0.2508 5.7874 1.7146 0.0217 0.9946 0.0176 1.0122 0.2612 0.0168 0.2780 2,289.917
2

2,289.917
2

0.1173 2,292.848
4

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 3.2219 0.0000 3.2219 1.3338 0.0000 1.3338 0.0000 0.0000

Off-Road 4.1912 46.3998 30.8785 0.0620 1.9853 1.9853 1.8265 1.8265 0.0000 6,007.043
4

6,007.043
4

1.9428 6,055.613
4

Total 4.1912 46.3998 30.8785 0.0620 3.2219 1.9853 5.2072 1.3338 1.8265 3.1603 0.0000 6,007.043
4

6,007.043
4

1.9428 6,055.613
4

Mitigated Construction On-Site
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3.2 Grading - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1491 5.7246 0.8867 0.0195 0.5985 0.0162 0.6147 0.1595 0.0155 0.1750 2,071.101
1

2,071.101
1

0.1110 2,073.876
6

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1016 0.0628 0.8280 2.2000e-
003

0.1730 1.4300e-
003

0.1745 0.0469 1.3200e-
003

0.0482 218.8161 218.8161 6.2300e-
003

218.9718

Total 0.2508 5.7874 1.7146 0.0217 0.7715 0.0176 0.7892 0.2064 0.0168 0.2232 2,289.917
2

2,289.917
2

0.1173 2,292.848
4

Mitigated Construction Off-Site

3.3 Building Construction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.9009 17.4321 16.5752 0.0269 0.9586 0.9586 0.9013 0.9013 2,553.363
9

2,553.363
9

0.6160 2,568.764
3

Total 1.9009 17.4321 16.5752 0.0269 0.9586 0.9586 0.9013 0.9013 2,553.363
9

2,553.363
9

0.6160 2,568.764
3

Unmitigated Construction On-Site
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3.3 Building Construction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0569 2.1216 0.3992 5.9300e-
003

0.1409 3.6400e-
003

0.1445 0.0406 3.4800e-
003

0.0441 626.0965 626.0965 0.0396 627.0856

Worker 0.3811 0.2356 3.1049 8.2400e-
003

0.8383 5.3600e-
003

0.8437 0.2223 4.9400e-
003

0.2273 820.5604 820.5604 0.0234 821.1442

Total 0.4380 2.3572 3.5041 0.0142 0.9792 9.0000e-
003

0.9882 0.2629 8.4200e-
003

0.2713 1,446.656
9

1,446.656
9

0.0629 1,448.229
9

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.9009 17.4321 16.5752 0.0269 0.9586 0.9586 0.9013 0.9013 0.0000 2,553.363
9

2,553.363
9

0.6160 2,568.764
3

Total 1.9009 17.4321 16.5752 0.0269 0.9586 0.9586 0.9013 0.9013 0.0000 2,553.363
9

2,553.363
9

0.6160 2,568.764
3

Mitigated Construction On-Site
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3.3 Building Construction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0569 2.1216 0.3992 5.9300e-
003

0.1148 3.6400e-
003

0.1185 0.0342 3.4800e-
003

0.0377 626.0965 626.0965 0.0396 627.0856

Worker 0.3811 0.2356 3.1049 8.2400e-
003

0.6488 5.3600e-
003

0.6542 0.1758 4.9400e-
003

0.1808 820.5604 820.5604 0.0234 821.1442

Total 0.4380 2.3572 3.5041 0.0142 0.7636 9.0000e-
003

0.7726 0.2100 8.4200e-
003

0.2184 1,446.656
9

1,446.656
9

0.0629 1,448.229
9

Mitigated Construction Off-Site

3.3 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Unmitigated Construction On-Site
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3.3 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0530 2.0122 0.3691 5.8900e-
003

0.1409 3.0600e-
003

0.1440 0.0406 2.9200e-
003

0.0435 621.0767 621.0767 0.0382 622.0316

Worker 0.3559 0.2118 2.8523 7.9400e-
003

0.8383 5.2100e-
003

0.8435 0.2223 4.7900e-
003

0.2271 790.9518 790.9518 0.0210 791.4755

Total 0.4089 2.2239 3.2214 0.0138 0.9792 8.2700e-
003

0.9875 0.2629 7.7100e-
003

0.2706 1,412.028
5

1,412.028
5

0.0592 1,413.507
1

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Mitigated Construction On-Site
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3.3 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0530 2.0122 0.3691 5.8900e-
003

0.1148 3.0600e-
003

0.1179 0.0342 2.9200e-
003

0.0371 621.0767 621.0767 0.0382 622.0316

Worker 0.3559 0.2118 2.8523 7.9400e-
003

0.6488 5.2100e-
003

0.6540 0.1758 4.7900e-
003

0.1806 790.9518 790.9518 0.0210 791.4755

Total 0.4089 2.2239 3.2214 0.0138 0.7636 8.2700e-
003

0.7719 0.2100 7.7100e-
003

0.2177 1,412.028
5

1,412.028
5

0.0592 1,413.507
1

Mitigated Construction Off-Site

3.3 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Unmitigated Construction On-Site
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3.3 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0401 1.5580 0.3216 5.7200e-
003

0.1409 1.5000e-
003

0.1424 0.0406 1.4400e-
003

0.0420 603.8329 603.8329 0.0308 604.6020

Worker 0.3329 0.1907 2.6190 7.6400e-
003

0.8383 5.0600e-
003

0.8434 0.2223 4.6600e-
003

0.2270 761.2126 761.2126 0.0188 761.6815

Total 0.3730 1.7488 2.9407 0.0134 0.9792 6.5600e-
003

0.9858 0.2629 6.1000e-
003

0.2690 1,365.045
5

1,365.045
5

0.0495 1,366.283
5

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Mitigated Construction On-Site
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3.3 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0401 1.5580 0.3216 5.7200e-
003

0.1148 1.5000e-
003

0.1163 0.0342 1.4400e-
003

0.0356 603.8329 603.8329 0.0308 604.6020

Worker 0.3329 0.1907 2.6190 7.6400e-
003

0.6488 5.0600e-
003

0.6539 0.1758 4.6600e-
003

0.1805 761.2126 761.2126 0.0188 761.6815

Total 0.3730 1.7488 2.9407 0.0134 0.7636 6.5600e-
003

0.7702 0.2100 6.1000e-
003

0.2161 1,365.045
5

1,365.045
5

0.0495 1,366.283
5

Mitigated Construction Off-Site

3.3 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Total 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Unmitigated Construction On-Site
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3.3 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0395 1.5653 0.3094 5.7100e-
003

0.1409 1.5000e-
003

0.1424 0.0406 1.4300e-
003

0.0420 603.0617 603.0617 0.0307 603.8302

Worker 0.3133 0.1728 2.4424 7.3900e-
003

0.8383 5.0200e-
003

0.8433 0.2223 4.6200e-
003

0.2270 736.5269 736.5269 0.0171 736.9548

Total 0.3527 1.7381 2.7517 0.0131 0.9792 6.5200e-
003

0.9857 0.2629 6.0500e-
003

0.2690 1,339.588
6

1,339.588
6

0.0479 1,340.785
0

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 0.0000 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Total 1.4716 13.4438 16.1668 0.0270 0.6133 0.6133 0.5769 0.5769 0.0000 2,555.698
9

2,555.698
9

0.6044 2,570.807
7

Mitigated Construction On-Site
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3.3 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0395 1.5653 0.3094 5.7100e-
003

0.1148 1.5000e-
003

0.1163 0.0342 1.4300e-
003

0.0356 603.0617 603.0617 0.0307 603.8302

Worker 0.3133 0.1728 2.4424 7.3900e-
003

0.6488 5.0200e-
003

0.6539 0.1758 4.6200e-
003

0.1804 736.5269 736.5269 0.0171 736.9548

Total 0.3527 1.7381 2.7517 0.0131 0.7636 6.5200e-
003

0.7702 0.2100 6.0500e-
003

0.2160 1,339.588
6

1,339.588
6

0.0479 1,340.785
0

Mitigated Construction Off-Site

3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.2556 12.9191 14.6532 0.0228 0.6777 0.6777 0.6235 0.6235 2,207.210
9

2,207.210
9

0.7139 2,225.057
3

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.2556 12.9191 14.6532 0.0228 0.6777 0.6777 0.6235 0.6235 2,207.210
9

2,207.210
9

0.7139 2,225.057
3

Unmitigated Construction On-Site
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3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0762 0.0471 0.6210 1.6500e-
003

0.1677 1.0700e-
003

0.1687 0.0445 9.9000e-
004

0.0455 164.1121 164.1121 4.6700e-
003

164.2289

Total 0.0762 0.0471 0.6210 1.6500e-
003

0.1677 1.0700e-
003

0.1687 0.0445 9.9000e-
004

0.0455 164.1121 164.1121 4.6700e-
003

164.2289

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.2556 12.9191 14.6532 0.0228 0.6777 0.6777 0.6235 0.6235 0.0000 2,207.210
9

2,207.210
9

0.7139 2,225.057
3

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.2556 12.9191 14.6532 0.0228 0.6777 0.6777 0.6235 0.6235 0.0000 2,207.210
9

2,207.210
9

0.7139 2,225.057
3

Mitigated Construction On-Site
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3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0762 0.0471 0.6210 1.6500e-
003

0.1298 1.0700e-
003

0.1308 0.0352 9.9000e-
004

0.0362 164.1121 164.1121 4.6700e-
003

164.2289

Total 0.0762 0.0471 0.6210 1.6500e-
003

0.1298 1.0700e-
003

0.1308 0.0352 9.9000e-
004

0.0362 164.1121 164.1121 4.6700e-
003

164.2289

Mitigated Construction Off-Site

3.4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Unmitigated Construction On-Site
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3.4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0712 0.0424 0.5705 1.5900e-
003

0.1677 1.0400e-
003

0.1687 0.0445 9.6000e-
004

0.0454 158.1904 158.1904 4.1900e-
003

158.2951

Total 0.0712 0.0424 0.5705 1.5900e-
003

0.1677 1.0400e-
003

0.1687 0.0445 9.6000e-
004

0.0454 158.1904 158.1904 4.1900e-
003

158.2951

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 0.0000 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 0.0000 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Mitigated Construction On-Site
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3.4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0712 0.0424 0.5705 1.5900e-
003

0.1298 1.0400e-
003

0.1308 0.0352 9.6000e-
004

0.0361 158.1904 158.1904 4.1900e-
003

158.2951

Total 0.0712 0.0424 0.5705 1.5900e-
003

0.1298 1.0400e-
003

0.1308 0.0352 9.6000e-
004

0.0361 158.1904 158.1904 4.1900e-
003

158.2951

Mitigated Construction Off-Site

3.4 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Unmitigated Construction On-Site
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3.4 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0666 0.0381 0.5238 1.5300e-
003

0.1677 1.0100e-
003

0.1687 0.0445 9.3000e-
004

0.0454 152.2425 152.2425 3.7500e-
003

152.3363

Total 0.0666 0.0381 0.5238 1.5300e-
003

0.1677 1.0100e-
003

0.1687 0.0445 9.3000e-
004

0.0454 152.2425 152.2425 3.7500e-
003

152.3363

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 0.0000 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 0.0000 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Mitigated Construction On-Site
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3.4 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0666 0.0381 0.5238 1.5300e-
003

0.1298 1.0100e-
003

0.1308 0.0352 9.3000e-
004

0.0361 152.2425 152.2425 3.7500e-
003

152.3363

Total 0.0666 0.0381 0.5238 1.5300e-
003

0.1298 1.0100e-
003

0.1308 0.0352 9.3000e-
004

0.0361 152.2425 152.2425 3.7500e-
003

152.3363

Mitigated Construction Off-Site

3.4 Paving - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 0.9882 9.5246 14.6258 0.0228 0.4685 0.4685 0.4310 0.4310 2,207.547
2

2,207.547
2

0.7140 2,225.396
3

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.9882 9.5246 14.6258 0.0228 0.4685 0.4685 0.4310 0.4310 2,207.547
2

2,207.547
2

0.7140 2,225.396
3

Unmitigated Construction On-Site
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3.4 Paving - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0627 0.0346 0.4885 1.4800e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 147.3054 147.3054 3.4200e-
003

147.3910

Total 0.0627 0.0346 0.4885 1.4800e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 147.3054 147.3054 3.4200e-
003

147.3910

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 0.9882 9.5246 14.6258 0.0228 0.4685 0.4685 0.4310 0.4310 0.0000 2,207.547
2

2,207.547
2

0.7140 2,225.396
3

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.9882 9.5246 14.6258 0.0228 0.4685 0.4685 0.4310 0.4310 0.0000 2,207.547
2

2,207.547
2

0.7140 2,225.396
3

Mitigated Construction On-Site
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3.4 Paving - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0627 0.0346 0.4885 1.4800e-
003

0.1298 1.0000e-
003

0.1308 0.0352 9.2000e-
004

0.0361 147.3054 147.3054 3.4200e-
003

147.3910

Total 0.0627 0.0346 0.4885 1.4800e-
003

0.1298 1.0000e-
003

0.1308 0.0352 9.2000e-
004

0.0361 147.3054 147.3054 3.4200e-
003

147.3910

Mitigated Construction Off-Site

3.5 Architectural Coating - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 281.4481 281.4481 0.0193 281.9309

Total 3.4303 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 281.4481 281.4481 0.0193 281.9309

Unmitigated Construction On-Site
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3.5 Architectural Coating - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0762 0.0471 0.6210 1.6500e-
003

0.1677 1.0700e-
003

0.1687 0.0445 9.9000e-
004

0.0455 164.1121 164.1121 4.6700e-
003

164.2289

Total 0.0762 0.0471 0.6210 1.6500e-
003

0.1677 1.0700e-
003

0.1687 0.0445 9.9000e-
004

0.0455 164.1121 164.1121 4.6700e-
003

164.2289

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481 0.0193 281.9309

Total 3.4303 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481 0.0193 281.9309

Mitigated Construction On-Site
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3.5 Architectural Coating - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0762 0.0471 0.6210 1.6500e-
003

0.1298 1.0700e-
003

0.1308 0.0352 9.9000e-
004

0.0362 164.1121 164.1121 4.6700e-
003

164.2289

Total 0.0762 0.0471 0.6210 1.6500e-
003

0.1298 1.0700e-
003

0.1308 0.0352 9.9000e-
004

0.0362 164.1121 164.1121 4.6700e-
003

164.2289

Mitigated Construction Off-Site

3.5 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2045 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 281.4481 281.4481 0.0183 281.9062

Total 3.4159 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 281.4481 281.4481 0.0183 281.9062

Unmitigated Construction On-Site
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3.5 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0712 0.0424 0.5705 1.5900e-
003

0.1677 1.0400e-
003

0.1687 0.0445 9.6000e-
004

0.0454 158.1904 158.1904 4.1900e-
003

158.2951

Total 0.0712 0.0424 0.5705 1.5900e-
003

0.1677 1.0400e-
003

0.1687 0.0445 9.6000e-
004

0.0454 158.1904 158.1904 4.1900e-
003

158.2951

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2045 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 0.0000 281.4481 281.4481 0.0183 281.9062

Total 3.4159 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 0.0000 281.4481 281.4481 0.0183 281.9062

Mitigated Construction On-Site
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3.5 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0712 0.0424 0.5705 1.5900e-
003

0.1298 1.0400e-
003

0.1308 0.0352 9.6000e-
004

0.0361 158.1904 158.1904 4.1900e-
003

158.2951

Total 0.0712 0.0424 0.5705 1.5900e-
003

0.1298 1.0400e-
003

0.1308 0.0352 9.6000e-
004

0.0361 158.1904 158.1904 4.1900e-
003

158.2951

Mitigated Construction Off-Site

3.5 Architectural Coating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1917 1.3030 1.8111 2.9700e-
003

0.0708 0.0708 0.0708 0.0708 281.4481 281.4481 0.0168 281.8690

Total 3.4030 1.3030 1.8111 2.9700e-
003

0.0708 0.0708 0.0708 0.0708 281.4481 281.4481 0.0168 281.8690

Unmitigated Construction On-Site
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3.5 Architectural Coating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0666 0.0381 0.5238 1.5300e-
003

0.1677 1.0100e-
003

0.1687 0.0445 9.3000e-
004

0.0454 152.2425 152.2425 3.7500e-
003

152.3363

Total 0.0666 0.0381 0.5238 1.5300e-
003

0.1677 1.0100e-
003

0.1687 0.0445 9.3000e-
004

0.0454 152.2425 152.2425 3.7500e-
003

152.3363

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1917 1.3030 1.8111 2.9700e-
003

0.0708 0.0708 0.0708 0.0708 0.0000 281.4481 281.4481 0.0168 281.8690

Total 3.4030 1.3030 1.8111 2.9700e-
003

0.0708 0.0708 0.0708 0.0708 0.0000 281.4481 281.4481 0.0168 281.8690

Mitigated Construction On-Site
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3.5 Architectural Coating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0666 0.0381 0.5238 1.5300e-
003

0.1298 1.0100e-
003

0.1308 0.0352 9.3000e-
004

0.0361 152.2425 152.2425 3.7500e-
003

152.3363

Total 0.0666 0.0381 0.5238 1.5300e-
003

0.1298 1.0100e-
003

0.1308 0.0352 9.3000e-
004

0.0361 152.2425 152.2425 3.7500e-
003

152.3363

Mitigated Construction Off-Site

3.5 Architectural Coating - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1808 1.2188 1.8101 2.9700e-
003

0.0609 0.0609 0.0609 0.0609 281.4481 281.4481 0.0159 281.8443

Total 3.3921 1.2188 1.8101 2.9700e-
003

0.0609 0.0609 0.0609 0.0609 281.4481 281.4481 0.0159 281.8443

Unmitigated Construction On-Site
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3.5 Architectural Coating - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0627 0.0346 0.4885 1.4800e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 147.3054 147.3054 3.4200e-
003

147.3910

Total 0.0627 0.0346 0.4885 1.4800e-
003

0.1677 1.0000e-
003

0.1687 0.0445 9.2000e-
004

0.0454 147.3054 147.3054 3.4200e-
003

147.3910

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 3.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1808 1.2188 1.8101 2.9700e-
003

0.0609 0.0609 0.0609 0.0609 0.0000 281.4481 281.4481 0.0159 281.8443

Total 3.3921 1.2188 1.8101 2.9700e-
003

0.0609 0.0609 0.0609 0.0609 0.0000 281.4481 281.4481 0.0159 281.8443

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

Improve Destination Accessibility

Increase Transit Accessibility

Improve Pedestrian Network

3.5 Architectural Coating - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0627 0.0346 0.4885 1.4800e-
003

0.1298 1.0000e-
003

0.1308 0.0352 9.2000e-
004

0.0361 147.3054 147.3054 3.4200e-
003

147.3910

Total 0.0627 0.0346 0.4885 1.4800e-
003

0.1298 1.0000e-
003

0.1308 0.0352 9.2000e-
004

0.0361 147.3054 147.3054 3.4200e-
003

147.3910

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 3.2274 18.5094 33.9834 0.1451 10.9577 0.0823 11.0400 2.9318 0.0767 3.0084 14,842.29
24

14,842.29
24

0.6883 14,859.49
93

Unmitigated 3.5222 20.2584 42.3677 0.1824 14.2502 0.1039 14.3540 3.8126 0.0968 3.9094 18,634.50
19

18,634.50
19

0.8051 18,654.63
01

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 1,956.15 1,956.15 1956.15 6,684,462 5,140,059

Total 1,956.15 1,956.15 1,956.15 6,684,462 5,140,059

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Single Family Housing 0.558745 0.035303 0.181800 0.111169 0.014289 0.004794 0.018611 0.065078 0.001365 0.001491 0.005725 0.000799 0.000830

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.1075 0.9186 0.3909 5.8600e-
003

0.0743 0.0743 0.0743 0.0743 1,172.683
6

1,172.683
6

0.0225 0.0215 1,179.652
2

NaturalGas 
Unmitigated

0.1871 1.5991 0.6805 0.0102 0.1293 0.1293 0.1293 0.1293 2,041.387
0

2,041.387
0

0.0391 0.0374 2,053.517
9

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

17351.8 0.1871 1.5991 0.6805 0.0102 0.1293 0.1293 0.1293 0.1293 2,041.387
0

2,041.387
0

0.0391 0.0374 2,053.517
9

Total 0.1871 1.5991 0.6805 0.0102 0.1293 0.1293 0.1293 0.1293 2,041.387
0

2,041.387
0

0.0391 0.0374 2,053.517
9

Unmitigated

5.1 Mitigation Measures Energy

Exceed Title 24
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Use only Natural Gas Hearths

6.1 Mitigation Measures Area

6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Single Family 
Housing

9.96781 0.1075 0.9186 0.3909 5.8600e-
003

0.0743 0.0743 0.0743 0.0743 1,172.683
6

1,172.683
6

0.0225 0.0215 1,179.652
2

Total 0.1075 0.9186 0.3909 5.8600e-
003

0.0743 0.0743 0.0743 0.0743 1,172.683
6

1,172.683
6

0.0225 0.0215 1,179.652
2

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 8.8912 3.2871 18.3856 0.0206 0.3445 0.3445 0.3445 0.3445 0.0000 3,975.926
8

3,975.926
8

0.1051 0.0723 4,000.108
6

Unmitigated 62.7710 4.4916 122.3408 0.2695 15.9070 15.9070 15.9070 15.9070 1,938.952
1

3,756.750
3

5,695.702
4

5.8118 0.1316 5,880.215
8

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.6388 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

7.3775 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 54.2415 4.2949 105.2702 0.2686 15.8124 15.8124 15.8124 15.8124 1,938.952
1

3,726.000
0

5,664.952
1

5.7823 0.1316 5,848.727
8

Landscaping 0.5133 0.1967 17.0706 9.0000e-
004

0.0946 0.0946 0.0946 0.0946 30.7503 30.7503 0.0295 31.4879

Total 62.7710 4.4916 122.3408 0.2695 15.9070 15.9070 15.9070 15.9070 1,938.952
1

3,756.750
3

5,695.702
4

5.8118 0.1316 5,880.215
8

Unmitigated
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8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

Install Low Flow Toilet

Install Low Flow Shower

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.6388 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

7.3775 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.3616 3.0904 1.3151 0.0197 0.2499 0.2499 0.2499 0.2499 0.0000 3,945.176
5

3,945.176
5

0.0756 0.0723 3,968.620
7

Landscaping 0.5133 0.1967 17.0706 9.0000e-
004

0.0946 0.0946 0.0946 0.0946 30.7503 30.7503 0.0295 31.4879

Total 8.8911 3.2871 18.3856 0.0206 0.3445 0.3445 0.3445 0.3445 0.0000 3,975.926
8

3,975.926
8

0.1051 0.0723 4,000.108
6

Mitigated
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11.0 Vegetation

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 207.00 Dwelling Unit 37.20 372,600.00 592

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.2 32

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2024Operational Year

CO2 Intensity 
(lb/MWhr)

513 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Heritage Residential Specific Plan Project
San Bernardino-South Coast County, Annual
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Project Characteristics - CO2 Intensity Factor Source: Southern California Edison, 2018 Sustainability Report, dated May 2019.

Land Use - Per project description.

Construction Phase - Per project description.

Grading - 

Vehicle Trips - Per TIA.

Energy Use - 

Construction Off-road Equipment Mitigation - Per SCAQMD standards and regulations.

Mobile Land Use Mitigation - Site is approximatley 1.5 miles northwest of downtown Redlands and the nearest transit station.

Mobile Commute Mitigation - 

Area Mitigation - 

Energy Mitigation - % Improvement based on efficiency of 2019 Title 24 Standards compared to 2016 Title 24 Standards

Waste Mitigation - 

Water Mitigation - 
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstDustMitigation CleanPavedRoadPercentReduction 0 26

tblConstDustMitigation WaterUnpavedRoadMoistureContent 0 12

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblConstructionPhase NumDays 55.00 726.00

tblConstructionPhase NumDays 740.00 792.00

tblConstructionPhase NumDays 75.00 132.00

tblConstructionPhase NumDays 55.00 792.00

tblGrading MaterialExported 0.00 26,503.00

tblLandUse LotAcreage 67.21 37.20

tblProjectCharacteristics CO2IntensityFactor 702.44 513

tblVehicleTrips ST_TR 9.91 9.45

tblVehicleTrips SU_TR 8.62 9.45

tblVehicleTrips WD_TR 9.52 9.45
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2020 0.1554 1.8683 1.1122 2.7600e-
003

0.4074 0.0724 0.4798 0.1368 0.0666 0.2035 0.0000 247.8835 247.8835 0.0618 0.0000 249.4295

2021 0.7259 5.0272 4.6252 9.3400e-
003

0.5278 0.2328 0.7605 0.1691 0.2166 0.3857 0.0000 827.8250 827.8250 0.1867 0.0000 832.4922

2022 0.8751 3.9656 4.7569 8.9300e-
003

0.1677 0.1910 0.3587 0.0450 0.1788 0.2237 0.0000 786.5612 786.5612 0.1664 0.0000 790.7207

2023 0.8415 3.6059 4.6972 8.8600e-
003

0.1677 0.1676 0.3353 0.0450 0.1569 0.2018 0.0000 780.1787 780.1787 0.1645 0.0000 784.2904

2024 0.2422 1.0020 1.3808 2.6100e-
003

0.0497 0.0443 0.0940 0.0133 0.0415 0.0548 0.0000 229.9386 229.9386 0.0485 0.0000 231.1505

Maximum 0.8751 5.0272 4.7569 9.3400e-
003

0.5278 0.2328 0.7605 0.1691 0.2166 0.3857 0.0000 827.8250 827.8250 0.1867 0.0000 832.4922

Unmitigated Construction
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2020 0.1554 1.8683 1.1122 2.7600e-
003

0.1640 0.0724 0.2364 0.0543 0.0666 0.1209 0.0000 247.8832 247.8832 0.0618 0.0000 249.4293

2021 0.7259 5.0272 4.6252 9.3400e-
003

0.2578 0.2328 0.4906 0.0800 0.2166 0.2966 0.0000 827.8243 827.8243 0.1867 0.0000 832.4915

2022 0.8751 3.9656 4.7569 8.9300e-
003

0.1307 0.1910 0.3216 0.0359 0.1788 0.2146 0.0000 786.5605 786.5605 0.1664 0.0000 790.7200

2023 0.8415 3.6059 4.6972 8.8600e-
003

0.1307 0.1676 0.2983 0.0359 0.1569 0.1927 0.0000 780.1780 780.1780 0.1645 0.0000 784.2897

2024 0.2422 1.0020 1.3808 2.6100e-
003

0.0387 0.0443 0.0830 0.0106 0.0415 0.0521 0.0000 229.9384 229.9384 0.0485 0.0000 231.1503

Maximum 0.8751 5.0272 4.7569 9.3400e-
003

0.2578 0.2328 0.4906 0.0800 0.2166 0.2966 0.0000 827.8243 827.8243 0.1867 0.0000 832.4915

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 45.33 0.00 29.50 47.06 0.00 18.00 0.00 0.00 0.00 0.00 0.00 0.00

Quarter Start Date End Date Maximum Unmitigated ROG + NOX (tons/quarter) Maximum Mitigated ROG + NOX (tons/quarter)

1 10-1-2020 12-31-2020 2.0112 2.0112

2 1-1-2021 3-31-2021 1.8212 1.8212

3 4-1-2021 6-30-2021 1.1983 1.1983

4 7-1-2021 9-30-2021 1.3547 1.3547

5 10-1-2021 12-31-2021 1.3638 1.3638

6 1-1-2022 3-31-2022 1.1967 1.1967
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 2.2051 0.0783 3.4497 3.4700e-
003

0.2095 0.2095 0.2095 0.2095 21.9874 45.7392 67.7265 0.0689 1.4900e-
003

69.8941

Energy 0.0342 0.2918 0.1242 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 0.0000 757.8249 757.8249 0.0302 0.0111 761.8900

Mobile 0.5440 3.7672 6.9464 0.0313 2.5451 0.0189 2.5640 0.6820 0.0176 0.6996 0.0000 2,900.836
2

2,900.836
2

0.1325 0.0000 2,904.147
3

Waste 0.0000 0.0000 0.0000 0.0000 49.2700 0.0000 49.2700 2.9118 0.0000 122.0643

Water 0.0000 0.0000 0.0000 0.0000 4.2788 62.8449 67.1237 0.4430 0.0111 81.5106

Total 2.7833 4.1373 10.5203 0.0366 2.5451 0.2520 2.7971 0.6820 0.2507 0.9327 75.5361 3,767.245
2

3,842.781
3

3.5864 0.0237 3,939.506
3

Unmitigated Operational

7 4-1-2022 6-30-2022 1.2101 1.2101

8 7-1-2022 9-30-2022 1.2234 1.2234

9 10-1-2022 12-31-2022 1.2233 1.2233

10 1-1-2023 3-31-2023 1.0999 1.0999

11 4-1-2023 6-30-2023 1.1121 1.1121

12 7-1-2023 9-30-2023 1.1243 1.1243

13 10-1-2023 12-31-2023 1.1243 1.1243

14 1-1-2024 3-31-2024 1.0505 1.0505

15 4-1-2024 6-30-2024 0.1847 0.1847

Highest 2.0112 2.0112
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 1.5316 0.0632 2.1503 3.6000e-
004

0.0150 0.0150 0.0150 0.0150 0.0000 48.2246 48.2246 4.2000e-
003

8.2000e-
004

48.5741

Energy 0.0196 0.1676 0.0713 1.0700e-
003

0.0136 0.0136 0.0136 0.0136 0.0000 589.7064 589.7064 0.0261 8.1900e-
003

592.7978

Mobile 0.4924 3.4241 5.6466 0.0249 1.9571 0.0150 1.9721 0.5244 0.0140 0.5384 0.0000 2,311.047
3

2,311.047
3

0.1141 0.0000 2,313.898
7

Waste 0.0000 0.0000 0.0000 0.0000 12.3175 0.0000 12.3175 0.7279 0.0000 30.5161

Water 0.0000 0.0000 0.0000 0.0000 3.4230 54.6721 58.0952 0.3547 8.9400e-
003

69.6262

Total 2.0437 3.6549 7.8682 0.0263 1.9571 0.0435 2.0006 0.5244 0.0425 0.5669 15.7405 3,003.650
4

3,019.390
9

1.2270 0.0180 3,055.412
8

Mitigated Operational

3.0 Construction Detail

Construction Phase

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

26.57 11.66 25.21 28.08 23.10 82.73 28.48 23.10 83.06 39.22 79.16 20.27 21.43 65.79 24.29 22.44
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Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Grading Grading 10/1/2020 4/2/2021 5 132

2 Building Construction Building Construction 4/3/2021 4/16/2024 5 792

3 Paving Paving 4/3/2021 4/16/2024 5 792

4 Architectural Coating Architectural Coating 7/6/2021 4/16/2024 5 726

OffRoad Equipment

Residential Indoor: 754,515; Residential Outdoor: 251,505; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 330

Acres of Paving: 0
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3.1 Mitigation Measures Construction

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Grading Excavators 2 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Scrapers 2 8.00 367 0.48

Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Grading 8 20.00 0.00 3,313.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 75.00 22.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 15.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Grading - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.3752 0.0000 0.3752 0.1284 0.0000 0.1284 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1469 1.6565 1.0546 2.0500e-
003

0.0717 0.0717 0.0660 0.0660 0.0000 179.7982 179.7982 0.0582 0.0000 181.2519

Total 0.1469 1.6565 1.0546 2.0500e-
003

0.3752 0.0717 0.4470 0.1284 0.0660 0.1944 0.0000 179.7982 179.7982 0.0582 0.0000 181.2519

Unmitigated Construction On-Site

Replace Ground Cover

Water Exposed Area

Water Unpaved Roads

Reduce Vehicle Speed on Unpaved Roads

Clean Paved Roads
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3.2 Grading - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 5.2400e-
003

0.2092 0.0320 6.4000e-
004

0.0250 6.1000e-
004

0.0256 6.5400e-
003

5.8000e-
004

7.1300e-
003

0.0000 61.8825 61.8825 3.5000e-
003

0.0000 61.9701

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 3.2600e-
003

2.5600e-
003

0.0256 7.0000e-
005

7.2400e-
003

5.0000e-
005

7.2900e-
003

1.9200e-
003

4.0000e-
005

1.9700e-
003

0.0000 6.2028 6.2028 1.9000e-
004

0.0000 6.2075

Total 8.5000e-
003

0.2118 0.0576 7.1000e-
004

0.0322 6.6000e-
004

0.0329 8.4600e-
003

6.2000e-
004

9.1000e-
003

0.0000 68.0853 68.0853 3.6900e-
003

0.0000 68.1776

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.1390 0.0000 0.1390 0.0476 0.0000 0.0476 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1469 1.6565 1.0546 2.0500e-
003

0.0717 0.0717 0.0660 0.0660 0.0000 179.7980 179.7980 0.0582 0.0000 181.2517

Total 0.1469 1.6565 1.0546 2.0500e-
003

0.1390 0.0717 0.2108 0.0476 0.0660 0.1136 0.0000 179.7980 179.7980 0.0582 0.0000 181.2517

Mitigated Construction On-Site
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3.2 Grading - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 5.2400e-
003

0.2092 0.0320 6.4000e-
004

0.0194 6.1000e-
004

0.0200 5.1800e-
003

5.8000e-
004

5.7600e-
003

0.0000 61.8825 61.8825 3.5000e-
003

0.0000 61.9701

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 3.2600e-
003

2.5600e-
003

0.0256 7.0000e-
005

5.6100e-
003

5.0000e-
005

5.6500e-
003

1.5200e-
003

4.0000e-
005

1.5700e-
003

0.0000 6.2028 6.2028 1.9000e-
004

0.0000 6.2075

Total 8.5000e-
003

0.2118 0.0576 7.1000e-
004

0.0250 6.6000e-
004

0.0257 6.7000e-
003

6.2000e-
004

7.3300e-
003

0.0000 68.0853 68.0853 3.6900e-
003

0.0000 68.1776

Mitigated Construction Off-Site

3.2 Grading - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.3752 0.0000 0.3752 0.1284 0.0000 0.1284 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1383 1.5312 1.0190 2.0500e-
003

0.0655 0.0655 0.0603 0.0603 0.0000 179.8334 179.8334 0.0582 0.0000 181.2875

Total 0.1383 1.5312 1.0190 2.0500e-
003

0.3752 0.0655 0.4407 0.1284 0.0603 0.1886 0.0000 179.8334 179.8334 0.0582 0.0000 181.2875

Unmitigated Construction On-Site
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3.2 Grading - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 5.0200e-
003

0.1934 0.0311 6.4000e-
004

0.0250 5.4000e-
004

0.0255 6.5400e-
003

5.1000e-
004

7.0600e-
003

0.0000 61.3203 61.3203 3.4500e-
003

0.0000 61.4065

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 3.0400e-
003

2.3000e-
003

0.0235 7.0000e-
005

7.2400e-
003

5.0000e-
005

7.2800e-
003

1.9200e-
003

4.0000e-
005

1.9700e-
003

0.0000 6.0053 6.0053 1.7000e-
004

0.0000 6.0096

Total 8.0600e-
003

0.1957 0.0546 7.1000e-
004

0.0322 5.9000e-
004

0.0328 8.4600e-
003

5.5000e-
004

9.0300e-
003

0.0000 67.3256 67.3256 3.6200e-
003

0.0000 67.4161

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.1390 0.0000 0.1390 0.0476 0.0000 0.0476 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1383 1.5312 1.0190 2.0500e-
003

0.0655 0.0655 0.0603 0.0603 0.0000 179.8332 179.8332 0.0582 0.0000 181.2873

Total 0.1383 1.5312 1.0190 2.0500e-
003

0.1390 0.0655 0.2045 0.0476 0.0603 0.1078 0.0000 179.8332 179.8332 0.0582 0.0000 181.2873

Mitigated Construction On-Site
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3.2 Grading - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 5.0200e-
003

0.1934 0.0311 6.4000e-
004

0.0194 5.4000e-
004

0.0199 5.1800e-
003

5.1000e-
004

5.6900e-
003

0.0000 61.3203 61.3203 3.4500e-
003

0.0000 61.4065

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 3.0400e-
003

2.3000e-
003

0.0235 7.0000e-
005

5.6100e-
003

5.0000e-
005

5.6500e-
003

1.5200e-
003

4.0000e-
005

1.5700e-
003

0.0000 6.0053 6.0053 1.7000e-
004

0.0000 6.0096

Total 8.0600e-
003

0.1957 0.0546 7.1000e-
004

0.0250 5.9000e-
004

0.0256 6.7000e-
003

5.5000e-
004

7.2600e-
003

0.0000 67.3256 67.3256 3.6200e-
003

0.0000 67.4161

Mitigated Construction Off-Site

3.3 Building Construction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1853 1.6996 1.6161 2.6200e-
003

0.0935 0.0935 0.0879 0.0879 0.0000 225.8463 225.8463 0.0545 0.0000 227.2085

Total 0.1853 1.6996 1.6161 2.6200e-
003

0.0935 0.0935 0.0879 0.0879 0.0000 225.8463 225.8463 0.0545 0.0000 227.2085

Unmitigated Construction On-Site
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3.3 Building Construction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 5.6900e-
003

0.2087 0.0425 5.7000e-
004

0.0135 3.6000e-
004

0.0139 3.9000e-
003

3.4000e-
004

4.2500e-
003

0.0000 54.4751 54.4751 3.6700e-
003

0.0000 54.5669

Worker 0.0337 0.0254 0.2606 7.4000e-
004

0.0802 5.2000e-
004

0.0807 0.0213 4.8000e-
004

0.0218 0.0000 66.5365 66.5365 1.8600e-
003

0.0000 66.5830

Total 0.0394 0.2341 0.3030 1.3100e-
003

0.0937 8.8000e-
004

0.0946 0.0252 8.2000e-
004

0.0260 0.0000 121.0116 121.0116 5.5300e-
003

0.0000 121.1499

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1853 1.6996 1.6161 2.6200e-
003

0.0935 0.0935 0.0879 0.0879 0.0000 225.8461 225.8461 0.0545 0.0000 227.2082

Total 0.1853 1.6996 1.6161 2.6200e-
003

0.0935 0.0935 0.0879 0.0879 0.0000 225.8461 225.8461 0.0545 0.0000 227.2082

Mitigated Construction On-Site
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3.3 Building Construction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 5.6900e-
003

0.2087 0.0425 5.7000e-
004

0.0110 3.6000e-
004

0.0114 3.2900e-
003

3.4000e-
004

3.6400e-
003

0.0000 54.4751 54.4751 3.6700e-
003

0.0000 54.5669

Worker 0.0337 0.0254 0.2606 7.4000e-
004

0.0621 5.2000e-
004

0.0626 0.0169 4.8000e-
004

0.0173 0.0000 66.5365 66.5365 1.8600e-
003

0.0000 66.5830

Total 0.0394 0.2341 0.3030 1.3100e-
003

0.0732 8.8000e-
004

0.0740 0.0202 8.2000e-
004

0.0210 0.0000 121.0116 121.0116 5.5300e-
003

0.0000 121.1499

Mitigated Construction Off-Site

3.3 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2218 2.0300 2.1272 3.5000e-
003

0.1052 0.1052 0.0990 0.0990 0.0000 301.2428 301.2428 0.0722 0.0000 303.0471

Total 0.2218 2.0300 2.1272 3.5000e-
003

0.1052 0.1052 0.0990 0.0990 0.0000 301.2428 301.2428 0.0722 0.0000 303.0471

Unmitigated Construction On-Site
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3.3 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 7.0700e-
003

0.2635 0.0524 7.5000e-
004

0.0180 4.0000e-
004

0.0184 5.2000e-
003

3.8000e-
004

5.5900e-
003

0.0000 72.0418 72.0418 4.7300e-
003

0.0000 72.1600

Worker 0.0420 0.0305 0.3186 9.5000e-
004

0.1069 6.8000e-
004

0.1076 0.0284 6.2000e-
004

0.0290 0.0000 85.5186 85.5186 2.2300e-
003

0.0000 85.5743

Total 0.0490 0.2940 0.3710 1.7000e-
003

0.1249 1.0800e-
003

0.1260 0.0336 1.0000e-
003

0.0346 0.0000 157.5604 157.5604 6.9600e-
003

0.0000 157.7343

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2218 2.0300 2.1272 3.5000e-
003

0.1052 0.1052 0.0990 0.0990 0.0000 301.2425 301.2425 0.0722 0.0000 303.0467

Total 0.2218 2.0300 2.1272 3.5000e-
003

0.1052 0.1052 0.0990 0.0990 0.0000 301.2425 301.2425 0.0722 0.0000 303.0467

Mitigated Construction On-Site
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3.3 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 7.0700e-
003

0.2635 0.0524 7.5000e-
004

0.0147 4.0000e-
004

0.0151 4.3900e-
003

3.8000e-
004

4.7700e-
003

0.0000 72.0418 72.0418 4.7300e-
003

0.0000 72.1600

Worker 0.0420 0.0305 0.3186 9.5000e-
004

0.0828 6.8000e-
004

0.0835 0.0225 6.2000e-
004

0.0231 0.0000 85.5186 85.5186 2.2300e-
003

0.0000 85.5743

Total 0.0490 0.2940 0.3710 1.7000e-
003

0.0975 1.0800e-
003

0.0986 0.0269 1.0000e-
003

0.0279 0.0000 157.5604 157.5604 6.9600e-
003

0.0000 157.7343

Mitigated Construction Off-Site

3.3 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2045 1.8700 2.1117 3.5000e-
003

0.0910 0.0910 0.0856 0.0856 0.0000 301.3462 301.3462 0.0717 0.0000 303.1383

Total 0.2045 1.8700 2.1117 3.5000e-
003

0.0910 0.0910 0.0856 0.0856 0.0000 301.3462 301.3462 0.0717 0.0000 303.1383

Unmitigated Construction On-Site
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3.3 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 5.3300e-
003

0.2032 0.0452 7.3000e-
004

0.0180 2.0000e-
004

0.0182 5.2000e-
003

1.9000e-
004

5.3900e-
003

0.0000 70.0605 70.0605 3.8000e-
003

0.0000 70.1555

Worker 0.0393 0.0275 0.2920 9.1000e-
004

0.1069 6.6000e-
004

0.1076 0.0284 6.1000e-
004

0.0290 0.0000 82.3075 82.3075 1.9900e-
003

0.0000 82.3574

Total 0.0446 0.2306 0.3373 1.6400e-
003

0.1249 8.6000e-
004

0.1258 0.0336 8.0000e-
004

0.0344 0.0000 152.3680 152.3680 5.7900e-
003

0.0000 152.5129

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2045 1.8700 2.1117 3.5000e-
003

0.0910 0.0910 0.0856 0.0856 0.0000 301.3458 301.3458 0.0717 0.0000 303.1380

Total 0.2045 1.8700 2.1117 3.5000e-
003

0.0910 0.0910 0.0856 0.0856 0.0000 301.3458 301.3458 0.0717 0.0000 303.1380

Mitigated Construction On-Site
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3.3 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 5.3300e-
003

0.2032 0.0452 7.3000e-
004

0.0147 2.0000e-
004

0.0149 4.3900e-
003

1.9000e-
004

4.5800e-
003

0.0000 70.0605 70.0605 3.8000e-
003

0.0000 70.1555

Worker 0.0393 0.0275 0.2920 9.1000e-
004

0.0828 6.6000e-
004

0.0835 0.0225 6.1000e-
004

0.0231 0.0000 82.3075 82.3075 1.9900e-
003

0.0000 82.3574

Total 0.0446 0.2306 0.3373 1.6400e-
003

0.0975 8.6000e-
004

0.0984 0.0269 8.0000e-
004

0.0277 0.0000 152.3680 152.3680 5.7900e-
003

0.0000 152.5129

Mitigated Construction Off-Site

3.3 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0567 0.5176 0.6224 1.0400e-
003

0.0236 0.0236 0.0222 0.0222 0.0000 89.2619 89.2619 0.0211 0.0000 89.7896

Total 0.0567 0.5176 0.6224 1.0400e-
003

0.0236 0.0236 0.0222 0.0222 0.0000 89.2619 89.2619 0.0211 0.0000 89.7896

Unmitigated Construction On-Site
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3.3 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 1.5600e-
003

0.0605 0.0129 2.2000e-
004

5.3400e-
003

6.0000e-
005

5.4000e-
003

1.5400e-
003

6.0000e-
005

1.6000e-
003

0.0000 20.7256 20.7256 1.1200e-
003

0.0000 20.7537

Worker 0.0110 7.3600e-
003

0.0805 2.6000e-
004

0.0317 1.9000e-
004

0.0319 8.4100e-
003

1.8000e-
004

8.5900e-
003

0.0000 23.5850 23.5850 5.4000e-
004

0.0000 23.5985

Total 0.0125 0.0678 0.0934 4.8000e-
004

0.0370 2.5000e-
004

0.0373 9.9500e-
003

2.4000e-
004

0.0102 0.0000 44.3105 44.3105 1.6600e-
003

0.0000 44.3521

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0567 0.5176 0.6224 1.0400e-
003

0.0236 0.0236 0.0222 0.0222 0.0000 89.2618 89.2618 0.0211 0.0000 89.7895

Total 0.0567 0.5176 0.6224 1.0400e-
003

0.0236 0.0236 0.0222 0.0222 0.0000 89.2618 89.2618 0.0211 0.0000 89.7895

Mitigated Construction On-Site
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3.3 Building Construction - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 1.5600e-
003

0.0605 0.0129 2.2000e-
004

4.3600e-
003

6.0000e-
005

4.4200e-
003

1.3000e-
003

6.0000e-
005

1.3600e-
003

0.0000 20.7256 20.7256 1.1200e-
003

0.0000 20.7537

Worker 0.0110 7.3600e-
003

0.0805 2.6000e-
004

0.0245 1.9000e-
004

0.0247 6.6600e-
003

1.8000e-
004

6.8300e-
003

0.0000 23.5850 23.5850 5.4000e-
004

0.0000 23.5985

Total 0.0125 0.0678 0.0934 4.8000e-
004

0.0289 2.5000e-
004

0.0291 7.9600e-
003

2.4000e-
004

8.1900e-
003

0.0000 44.3105 44.3105 1.6600e-
003

0.0000 44.3521

Mitigated Construction Off-Site

3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1224 1.2596 1.4287 2.2200e-
003

0.0661 0.0661 0.0608 0.0608 0.0000 195.2289 195.2289 0.0631 0.0000 196.8075

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1224 1.2596 1.4287 2.2200e-
003

0.0661 0.0661 0.0608 0.0608 0.0000 195.2289 195.2289 0.0631 0.0000 196.8075

Unmitigated Construction On-Site
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3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.7300e-
003

5.0900e-
003

0.0521 1.5000e-
004

0.0160 1.0000e-
004

0.0161 4.2600e-
003

1.0000e-
004

4.3600e-
003

0.0000 13.3073 13.3073 3.7000e-
004

0.0000 13.3166

Total 6.7300e-
003

5.0900e-
003

0.0521 1.5000e-
004

0.0160 1.0000e-
004

0.0161 4.2600e-
003

1.0000e-
004

4.3600e-
003

0.0000 13.3073 13.3073 3.7000e-
004

0.0000 13.3166

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1224 1.2596 1.4287 2.2200e-
003

0.0661 0.0661 0.0608 0.0608 0.0000 195.2287 195.2287 0.0631 0.0000 196.8072

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1224 1.2596 1.4287 2.2200e-
003

0.0661 0.0661 0.0608 0.0608 0.0000 195.2287 195.2287 0.0631 0.0000 196.8072

Mitigated Construction On-Site
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3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.7300e-
003

5.0900e-
003

0.0521 1.5000e-
004

0.0124 1.0000e-
004

0.0125 3.3700e-
003

1.0000e-
004

3.4700e-
003

0.0000 13.3073 13.3073 3.7000e-
004

0.0000 13.3166

Total 6.7300e-
003

5.0900e-
003

0.0521 1.5000e-
004

0.0124 1.0000e-
004

0.0125 3.3700e-
003

1.0000e-
004

3.4700e-
003

0.0000 13.3073 13.3073 3.7000e-
004

0.0000 13.3166

Mitigated Construction Off-Site

3.4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1434 1.4462 1.8955 2.9600e-
003

0.0738 0.0738 0.0679 0.0679 0.0000 260.3583 260.3583 0.0842 0.0000 262.4634

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1434 1.4462 1.8955 2.9600e-
003

0.0738 0.0738 0.0679 0.0679 0.0000 260.3583 260.3583 0.0842 0.0000 262.4634

Unmitigated Construction On-Site
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3.4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 8.3900e-
003

6.1000e-
003

0.0637 1.9000e-
004

0.0214 1.4000e-
004

0.0215 5.6800e-
003

1.2000e-
004

5.8000e-
003

0.0000 17.1037 17.1037 4.5000e-
004

0.0000 17.1149

Total 8.3900e-
003

6.1000e-
003

0.0637 1.9000e-
004

0.0214 1.4000e-
004

0.0215 5.6800e-
003

1.2000e-
004

5.8000e-
003

0.0000 17.1037 17.1037 4.5000e-
004

0.0000 17.1149

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1434 1.4462 1.8955 2.9600e-
003

0.0738 0.0738 0.0679 0.0679 0.0000 260.3579 260.3579 0.0842 0.0000 262.4631

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1434 1.4462 1.8955 2.9600e-
003

0.0738 0.0738 0.0679 0.0679 0.0000 260.3579 260.3579 0.0842 0.0000 262.4631

Mitigated Construction On-Site
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3.4 Paving - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 8.3900e-
003

6.1000e-
003

0.0637 1.9000e-
004

0.0166 1.4000e-
004

0.0167 4.5000e-
003

1.2000e-
004

4.6200e-
003

0.0000 17.1037 17.1037 4.5000e-
004

0.0000 17.1149

Total 8.3900e-
003

6.1000e-
003

0.0637 1.9000e-
004

0.0166 1.4000e-
004

0.0167 4.5000e-
003

1.2000e-
004

4.6200e-
003

0.0000 17.1037 17.1037 4.5000e-
004

0.0000 17.1149

Mitigated Construction Off-Site

3.4 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1343 1.3249 1.8960 2.9600e-
003

0.0663 0.0663 0.0610 0.0610 0.0000 260.3493 260.3493 0.0842 0.0000 262.4543

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1343 1.3249 1.8960 2.9600e-
003

0.0663 0.0663 0.0610 0.0610 0.0000 260.3493 260.3493 0.0842 0.0000 262.4543

Unmitigated Construction On-Site
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3.4 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.8600e-
003

5.4900e-
003

0.0584 1.8000e-
004

0.0214 1.3000e-
004

0.0215 5.6800e-
003

1.2000e-
004

5.8000e-
003

0.0000 16.4615 16.4615 4.0000e-
004

0.0000 16.4715

Total 7.8600e-
003

5.4900e-
003

0.0584 1.8000e-
004

0.0214 1.3000e-
004

0.0215 5.6800e-
003

1.2000e-
004

5.8000e-
003

0.0000 16.4615 16.4615 4.0000e-
004

0.0000 16.4715

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1343 1.3249 1.8960 2.9600e-
003

0.0663 0.0663 0.0610 0.0610 0.0000 260.3490 260.3490 0.0842 0.0000 262.4540

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1343 1.3249 1.8960 2.9600e-
003

0.0663 0.0663 0.0610 0.0610 0.0000 260.3490 260.3490 0.0842 0.0000 262.4540

Mitigated Construction On-Site
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3.4 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.8600e-
003

5.4900e-
003

0.0584 1.8000e-
004

0.0166 1.3000e-
004

0.0167 4.5000e-
003

1.2000e-
004

4.6200e-
003

0.0000 16.4615 16.4615 4.0000e-
004

0.0000 16.4715

Total 7.8600e-
003

5.4900e-
003

0.0584 1.8000e-
004

0.0166 1.3000e-
004

0.0167 4.5000e-
003

1.2000e-
004

4.6200e-
003

0.0000 16.4615 16.4615 4.0000e-
004

0.0000 16.4715

Mitigated Construction Off-Site

3.4 Paving - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0380 0.3667 0.5631 8.8000e-
004

0.0180 0.0180 0.0166 0.0166 0.0000 77.1022 77.1022 0.0249 0.0000 77.7256

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0380 0.3667 0.5631 8.8000e-
004

0.0180 0.0180 0.0166 0.0166 0.0000 77.1022 77.1022 0.0249 0.0000 77.7256

Unmitigated Construction On-Site
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3.4 Paving - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.1900e-
003

1.4700e-
003

0.0161 5.0000e-
005

6.3300e-
003

4.0000e-
005

6.3700e-
003

1.6800e-
003

4.0000e-
005

1.7200e-
003

0.0000 4.7170 4.7170 1.1000e-
004

0.0000 4.7197

Total 2.1900e-
003

1.4700e-
003

0.0161 5.0000e-
005

6.3300e-
003

4.0000e-
005

6.3700e-
003

1.6800e-
003

4.0000e-
005

1.7200e-
003

0.0000 4.7170 4.7170 1.1000e-
004

0.0000 4.7197

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0380 0.3667 0.5631 8.8000e-
004

0.0180 0.0180 0.0166 0.0166 0.0000 77.1021 77.1021 0.0249 0.0000 77.7255

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0380 0.3667 0.5631 8.8000e-
004

0.0180 0.0180 0.0166 0.0166 0.0000 77.1021 77.1021 0.0249 0.0000 77.7255

Mitigated Construction On-Site
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3.4 Paving - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.1900e-
003

1.4700e-
003

0.0161 5.0000e-
005

4.9000e-
003

4.0000e-
005

4.9400e-
003

1.3300e-
003

4.0000e-
005

1.3700e-
003

0.0000 4.7170 4.7170 1.1000e-
004

0.0000 4.7197

Total 2.1900e-
003

1.4700e-
003

0.0161 5.0000e-
005

4.9000e-
003

4.0000e-
005

4.9400e-
003

1.3300e-
003

4.0000e-
005

1.3700e-
003

0.0000 4.7170 4.7170 1.1000e-
004

0.0000 4.7197

Mitigated Construction Off-Site

3.5 Architectural Coating - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.2071 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0141 0.0985 0.1172 1.9000e-
004

6.0700e-
003

6.0700e-
003

6.0700e-
003

6.0700e-
003

0.0000 16.4685 16.4685 1.1300e-
003

0.0000 16.4967

Total 0.2213 0.0985 0.1172 1.9000e-
004

6.0700e-
003

6.0700e-
003

6.0700e-
003

6.0700e-
003

0.0000 16.4685 16.4685 1.1300e-
003

0.0000 16.4967

Unmitigated Construction On-Site
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3.5 Architectural Coating - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.4500e-
003

3.3700e-
003

0.0345 1.0000e-
004

0.0106 7.0000e-
005

0.0107 2.8200e-
003

6.0000e-
005

2.8800e-
003

0.0000 8.8033 8.8033 2.5000e-
004

0.0000 8.8095

Total 4.4500e-
003

3.3700e-
003

0.0345 1.0000e-
004

0.0106 7.0000e-
005

0.0107 2.8200e-
003

6.0000e-
005

2.8800e-
003

0.0000 8.8033 8.8033 2.5000e-
004

0.0000 8.8095

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.2071 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0141 0.0985 0.1172 1.9000e-
004

6.0700e-
003

6.0700e-
003

6.0700e-
003

6.0700e-
003

0.0000 16.4685 16.4685 1.1300e-
003

0.0000 16.4967

Total 0.2213 0.0985 0.1172 1.9000e-
004

6.0700e-
003

6.0700e-
003

6.0700e-
003

6.0700e-
003

0.0000 16.4685 16.4685 1.1300e-
003

0.0000 16.4967

Mitigated Construction On-Site
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3.5 Architectural Coating - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.4500e-
003

3.3700e-
003

0.0345 1.0000e-
004

8.2200e-
003

7.0000e-
005

8.2900e-
003

2.2300e-
003

6.0000e-
005

2.2900e-
003

0.0000 8.8033 8.8033 2.5000e-
004

0.0000 8.8095

Total 4.4500e-
003

3.3700e-
003

0.0345 1.0000e-
004

8.2200e-
003

7.0000e-
005

8.2900e-
003

2.2300e-
003

6.0000e-
005

2.2900e-
003

0.0000 8.8033 8.8033 2.5000e-
004

0.0000 8.8095

Mitigated Construction Off-Site

3.5 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.4175 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0266 0.1831 0.2358 3.9000e-
004

0.0106 0.0106 0.0106 0.0106 0.0000 33.1923 33.1923 2.1600e-
003

0.0000 33.2463

Total 0.4441 0.1831 0.2358 3.9000e-
004

0.0106 0.0106 0.0106 0.0106 0.0000 33.1923 33.1923 2.1600e-
003

0.0000 33.2463

Unmitigated Construction On-Site
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3.5 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 8.3900e-
003

6.1000e-
003

0.0637 1.9000e-
004

0.0214 1.4000e-
004

0.0215 5.6800e-
003

1.2000e-
004

5.8000e-
003

0.0000 17.1037 17.1037 4.5000e-
004

0.0000 17.1149

Total 8.3900e-
003

6.1000e-
003

0.0637 1.9000e-
004

0.0214 1.4000e-
004

0.0215 5.6800e-
003

1.2000e-
004

5.8000e-
003

0.0000 17.1037 17.1037 4.5000e-
004

0.0000 17.1149

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.4175 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0266 0.1831 0.2358 3.9000e-
004

0.0106 0.0106 0.0106 0.0106 0.0000 33.1923 33.1923 2.1600e-
003

0.0000 33.2463

Total 0.4441 0.1831 0.2358 3.9000e-
004

0.0106 0.0106 0.0106 0.0106 0.0000 33.1923 33.1923 2.1600e-
003

0.0000 33.2463

Mitigated Construction On-Site
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3.5 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 8.3900e-
003

6.1000e-
003

0.0637 1.9000e-
004

0.0166 1.4000e-
004

0.0167 4.5000e-
003

1.2000e-
004

4.6200e-
003

0.0000 17.1037 17.1037 4.5000e-
004

0.0000 17.1149

Total 8.3900e-
003

6.1000e-
003

0.0637 1.9000e-
004

0.0166 1.4000e-
004

0.0167 4.5000e-
003

1.2000e-
004

4.6200e-
003

0.0000 17.1037 17.1037 4.5000e-
004

0.0000 17.1149

Mitigated Construction Off-Site

3.5 Architectural Coating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.4175 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0249 0.1694 0.2355 3.9000e-
004

9.2100e-
003

9.2100e-
003

9.2100e-
003

9.2100e-
003

0.0000 33.1923 33.1923 1.9900e-
003

0.0000 33.2419

Total 0.4424 0.1694 0.2355 3.9000e-
004

9.2100e-
003

9.2100e-
003

9.2100e-
003

9.2100e-
003

0.0000 33.1923 33.1923 1.9900e-
003

0.0000 33.2419

Unmitigated Construction On-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 9/20/2019 10:25 AMPage 34 of 49

Heritage Residential Specific Plan Project - San Bernardino-South Coast County, Annual



3.5 Architectural Coating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.8600e-
003

5.4900e-
003

0.0584 1.8000e-
004

0.0214 1.3000e-
004

0.0215 5.6800e-
003

1.2000e-
004

5.8000e-
003

0.0000 16.4615 16.4615 4.0000e-
004

0.0000 16.4715

Total 7.8600e-
003

5.4900e-
003

0.0584 1.8000e-
004

0.0214 1.3000e-
004

0.0215 5.6800e-
003

1.2000e-
004

5.8000e-
003

0.0000 16.4615 16.4615 4.0000e-
004

0.0000 16.4715

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.4175 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0249 0.1694 0.2354 3.9000e-
004

9.2100e-
003

9.2100e-
003

9.2100e-
003

9.2100e-
003

0.0000 33.1923 33.1923 1.9900e-
003

0.0000 33.2419

Total 0.4424 0.1694 0.2354 3.9000e-
004

9.2100e-
003

9.2100e-
003

9.2100e-
003

9.2100e-
003

0.0000 33.1923 33.1923 1.9900e-
003

0.0000 33.2419

Mitigated Construction On-Site
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3.5 Architectural Coating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.8600e-
003

5.4900e-
003

0.0584 1.8000e-
004

0.0166 1.3000e-
004

0.0167 4.5000e-
003

1.2000e-
004

4.6200e-
003

0.0000 16.4615 16.4615 4.0000e-
004

0.0000 16.4715

Total 7.8600e-
003

5.4900e-
003

0.0584 1.8000e-
004

0.0166 1.3000e-
004

0.0167 4.5000e-
003

1.2000e-
004

4.6200e-
003

0.0000 16.4615 16.4615 4.0000e-
004

0.0000 16.4715

Mitigated Construction Off-Site

3.5 Architectural Coating - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.1236 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 6.9600e-
003

0.0469 0.0697 1.1000e-
004

2.3500e-
003

2.3500e-
003

2.3500e-
003

2.3500e-
003

0.0000 9.8300 9.8300 5.5000e-
004

0.0000 9.8439

Total 0.1306 0.0469 0.0697 1.1000e-
004

2.3500e-
003

2.3500e-
003

2.3500e-
003

2.3500e-
003

0.0000 9.8300 9.8300 5.5000e-
004

0.0000 9.8439

Unmitigated Construction On-Site
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3.5 Architectural Coating - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.1900e-
003

1.4700e-
003

0.0161 5.0000e-
005

6.3300e-
003

4.0000e-
005

6.3700e-
003

1.6800e-
003

4.0000e-
005

1.7200e-
003

0.0000 4.7170 4.7170 1.1000e-
004

0.0000 4.7197

Total 2.1900e-
003

1.4700e-
003

0.0161 5.0000e-
005

6.3300e-
003

4.0000e-
005

6.3700e-
003

1.6800e-
003

4.0000e-
005

1.7200e-
003

0.0000 4.7170 4.7170 1.1000e-
004

0.0000 4.7197

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.1236 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 6.9600e-
003

0.0469 0.0697 1.1000e-
004

2.3500e-
003

2.3500e-
003

2.3500e-
003

2.3500e-
003

0.0000 9.8300 9.8300 5.5000e-
004

0.0000 9.8439

Total 0.1306 0.0469 0.0697 1.1000e-
004

2.3500e-
003

2.3500e-
003

2.3500e-
003

2.3500e-
003

0.0000 9.8300 9.8300 5.5000e-
004

0.0000 9.8439

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

Improve Destination Accessibility

Increase Transit Accessibility

Improve Pedestrian Network

3.5 Architectural Coating - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.1900e-
003

1.4700e-
003

0.0161 5.0000e-
005

4.9000e-
003

4.0000e-
005

4.9400e-
003

1.3300e-
003

4.0000e-
005

1.3700e-
003

0.0000 4.7170 4.7170 1.1000e-
004

0.0000 4.7197

Total 2.1900e-
003

1.4700e-
003

0.0161 5.0000e-
005

4.9000e-
003

4.0000e-
005

4.9400e-
003

1.3300e-
003

4.0000e-
005

1.3700e-
003

0.0000 4.7170 4.7170 1.1000e-
004

0.0000 4.7197

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.4924 3.4241 5.6466 0.0249 1.9571 0.0150 1.9721 0.5244 0.0140 0.5384 0.0000 2,311.047
3

2,311.047
3

0.1141 0.0000 2,313.898
7

Unmitigated 0.5440 3.7672 6.9464 0.0313 2.5451 0.0189 2.5640 0.6820 0.0176 0.6996 0.0000 2,900.836
2

2,900.836
2

0.1325 0.0000 2,904.147
3

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 1,956.15 1,956.15 1956.15 6,684,462 5,140,059

Total 1,956.15 1,956.15 1,956.15 6,684,462 5,140,059

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Single Family Housing 14.70 5.90 8.70 40.20 19.20 40.60 86 11 3

5.0 Energy Detail

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Single Family Housing 0.558745 0.035303 0.181800 0.111169 0.014289 0.004794 0.018611 0.065078 0.001365 0.001491 0.005725 0.000799 0.000830

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 395.5555 395.5555 0.0224 4.6300e-
003

397.4932

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 419.8504 419.8504 0.0237 4.9100e-
003

421.9071

NaturalGas 
Mitigated

0.0196 0.1676 0.0713 1.0700e-
003

0.0136 0.0136 0.0136 0.0136 0.0000 194.1509 194.1509 3.7200e-
003

3.5600e-
003

195.3047

NaturalGas 
Unmitigated

0.0342 0.2918 0.1242 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 0.0000 337.9745 337.9745 6.4800e-
003

6.2000e-
003

339.9829

5.1 Mitigation Measures Energy

Exceed Title 24
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Single Family 
Housing

6.3334e
+006

0.0342 0.2918 0.1242 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 0.0000 337.9745 337.9745 6.4800e-
003

6.2000e-
003

339.9829

Total 0.0342 0.2918 0.1242 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 0.0000 337.9745 337.9745 6.4800e-
003

6.2000e-
003

339.9829

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Single Family 
Housing

3.63825e
+006

0.0196 0.1676 0.0713 1.0700e-
003

0.0136 0.0136 0.0136 0.0136 0.0000 194.1509 194.1509 3.7200e-
003

3.5600e-
003

195.3047

Total 0.0196 0.1676 0.0713 1.0700e-
003

0.0136 0.0136 0.0136 0.0136 0.0000 194.1509 194.1509 3.7200e-
003

3.5600e-
003

195.3047

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Single Family 
Housing

1.80431e
+006

419.8504 0.0237 4.9100e-
003

421.9071

Total 419.8504 0.0237 4.9100e-
003

421.9071

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Single Family 
Housing

1.6999e
+006

395.5555 0.0224 4.6300e-
003

397.4932

Total 395.5555 0.0224 4.6300e-
003

397.4932

Mitigated
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Use only Natural Gas Hearths

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 1.5316 0.0632 2.1503 3.6000e-
004

0.0150 0.0150 0.0150 0.0150 0.0000 48.2246 48.2246 4.2000e-
003

8.2000e-
004

48.5741

Unmitigated 2.2051 0.0783 3.4497 3.4700e-
003

0.2095 0.2095 0.2095 0.2095 21.9874 45.7392 67.7265 0.0689 1.4900e-
003

69.8941

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.1166 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

1.3464 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.6780 0.0537 1.3159 3.3600e-
003

0.1977 0.1977 0.1977 0.1977 21.9874 42.2521 64.2395 0.0656 1.4900e-
003

66.3235

Landscaping 0.0642 0.0246 2.1338 1.1000e-
004

0.0118 0.0118 0.0118 0.0118 0.0000 3.4870 3.4870 3.3500e-
003

0.0000 3.5707

Total 2.2051 0.0783 3.4497 3.4700e-
003

0.2095 0.2095 0.2095 0.2095 21.9874 45.7392 67.7265 0.0689 1.4900e-
003

69.8941

Unmitigated
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Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

Install Low Flow Toilet

Install Low Flow Shower

7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.1166 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

1.3464 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 4.5200e-
003

0.0386 0.0164 2.5000e-
004

3.1200e-
003

3.1200e-
003

3.1200e-
003

3.1200e-
003

0.0000 44.7376 44.7376 8.6000e-
004

8.2000e-
004

45.0034

Landscaping 0.0642 0.0246 2.1338 1.1000e-
004

0.0118 0.0118 0.0118 0.0118 0.0000 3.4870 3.4870 3.3500e-
003

0.0000 3.5707

Total 1.5316 0.0632 2.1503 3.6000e-
004

0.0150 0.0150 0.0150 0.0150 0.0000 48.2246 48.2246 4.2100e-
003

8.2000e-
004

48.5741

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 58.0952 0.3547 8.9400e-
003

69.6262

Unmitigated 67.1237 0.4430 0.0111 81.5106

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Single Family 
Housing

13.4869 / 
8.5026

67.1237 0.4430 0.0111 81.5106

Total 67.1237 0.4430 0.0111 81.5106

Unmitigated
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8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Single Family 
Housing

10.7895 / 
8.5026

58.0952 0.3547 8.9400e-
003

69.6262

Total 58.0952 0.3547 8.9400e-
003

69.6262

Mitigated

8.0 Waste Detail
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Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 12.3175 0.7279 0.0000 30.5161

 Unmitigated 49.2700 2.9118 0.0000 122.0643

Category/Year

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Single Family 
Housing

242.72 49.2700 2.9118 0.0000 122.0643

Total 49.2700 2.9118 0.0000 122.0643

Unmitigated
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11.0 Vegetation

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Single Family 
Housing

60.68 12.3175 0.7279 0.0000 30.5161

Total 12.3175 0.7279 0.0000 30.5161

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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11.0 Vegetation
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BERKELEY 

CARLSBAD 

FRESNO 

IRVINE 

LOS ANGELES 

PALM SPRINGS 

POINT RICHMOND 

RIVERSIDE 

ROSEVILLE 

SAN LUIS OBISPO 

703 Palomar Airport Road, Suite 260, Carlsbad, California  92011     760.931.5471     www.lsa.net 

May 8, 2018 

George Schader, Director of Community Development 
Griffin Residential 
110 N. Lincoln Avenue, Suite 100 
Corona, California 92882 

Subject: Biological Resources Constraints Analysis Summary for the Redlands Entitlement Project 
(LSA Project No. GFC1803) 

Dear Mr. Schader: 

This letter documents the findings of a biological resources constraints analysis for the Redlands 
Entitlement Project (project) in the City of Redlands, San Bernardino County, California (see Figure 1, 
all figures attached). The study area consists of four agricultural parcels (Assessor’s Parcel Numbers 
0167-091-02, 0167-091-08, 0167-091-04, and 0167-091-05) totaling 37.9 acres. Specifically, this 
letter will provide information for project compliance with applicable State and federal regulations. 

LSA conducted a literature review and site visit of the study area, compiled an inventory of plant and 
wildlife species observed and/or detected during the survey, and recorded general observations 
pertaining to aquatic resources potentially subject to the jurisdiction of the City, the U.S. Army Corps 
of Engineers (USACE), the California Department of Fish and Wildlife (CDFW), and the Regional 
Water Quality Control Board (RWQCB). 

METHODS 

A literature review was conducted to determine the existence or potential occurrence of special-
status plant and animal species on or in the vicinity of the project site. Database records for the 
Redlands, California U.S. Geological Survey (USGS) 7.5-minute quadrangle were searched on May 3, 
2018, using the 2018 CDFW Natural Diversity Data Base application Rarefind 5 and the California 
Native Plant Society’s (CNPS) Rare and Endangered Plant Inventory (CNPS 2018). A current aerial 
photograph (Google 2018) was also reviewed. 

A general, reconnaissance-level field survey was conducted on May 7, 2018, by LSA Biologist 
Anthony Greco. Notes were made on general site conditions, vegetation, and suitability of habitat 
for various special status elements. Weather conditions were sunny during the site survey. The 
temperature was 85 degrees Fahrenheit. Wind speed was less than five miles per hour. 

EXISTING SETTING 

The study area consists of a former citrus orchard located north of San Bernardino Avenue and east 
of Texas Street in Redlands, California, approximately 37.9 acres in size. The citrus trees that were 
visible in the recent aerial imagery (Figure 2) have been recently removed and chipped on site. Most 
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of the orchard appears to have been graded; however, the western parcel supports some nonnative 
grassland. 

Species observed included wild oat (Avena fatua), Italian rye grass (Festuca perennis), hare barley 
(Hordeum murinum ssp. leporinum), sweet fennel (Foeniculum vulgare), short-pod mustard 
(Hirschfeldia incana), ripgut brome (Bromus diandrus), and Russian thistle (Salsola tragus). 

The following wildlife species were observed within the study area during the survey: American 
crow (Corvus brachyrhynchos) and California ground squirrel (Otospermophilus beecheyi). 

The topography of the study area is relatively flat. However, each parcel is separated by a small 
retaining wall step with a grade difference of approximately 1–2 feet, sloping down westerly. The 
elevation of the site is approximately 1,300 feet. Mapped soils on the site consist of the following 
(http://websoilsurvey.nrcs.usda.gov): 

 HbA – Hanford sandy loam, 0 to 2 percent slopes; and 

 TuB – Tujunga loamy sand, 0 to 5 percent slopes. 

RESULTS 

Special-Status Species 

No special-status plant or animal species were observed during the survey. Furthermore, due to the 
lack of suitable habitat or vegetation, it is unlikely that special-status plant and animal species occur 
in the study area. 

The U.S. Fish and Wildlife Service (USFWS) and CDFW may list species as threatened or endangered 
under the Federal Endangered Species Act (FESA) and California Endangered Species Act (CESA), 
respectively. The USFWS can designate critical habitat that identifies specific areas, either occupied 
or unoccupied, that are essential to the conservation of a listed species. Critical habitat areas may 
require special management considerations or protections. The federal threatened or endangered 
species listed below have been reported to occur within three miles of the project site. 

 San Bernardino kangaroo rat (SBKR) (Dipodomys merriami parvus); federally listed as 
endangered; California Species of Special Concern1 (CSC). 

 San Bernardino kangaroo rat USFWS Designated Critical Habitat (USFWS 2002). 

 Coastal California gnatcatcher (Polioptila californica californica); federally listed as threatened; 
CSC. 

 Least Bell’s vireo (Vireo bellii pusillus); federally and State listed as endangered. 

 Western yellow-billed cuckoo (Coccyzus americanus occidentalis); federally listed as threatened 
and State listed as endangered. 

 Santa Ana River woollystar (Eriastrum densifolium ssp. sanctorum) 

                                                           
1
  Refers to species with vulnerable of seriously declining populations. 
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 Slender-horned spineflower (Dodecahema leptoceras) 

With the exception of SBKR, no other threatened or endangered species have the potential to occur 
due to the lack of suitable habitat and disturbed nature of the study area. Furthermore, the study 
area is not within designated critical habitat of any species. 

San Bernardino Kangaroo Rat 

Although the study area does not support alluvial fan sage scrub habitat and is unlikely to support 
SBKR, occupancy cannot be entirely ruled out since previous trapping efforts in nearby abandoned 
orchards have successfully captured SBKR. The study area is located approximately 0.5 mile south of 
USFWS Designated Critical Habitat for the SBKR (USFWS 2002), and there is potential connectivity to 
known occupied habitat along an undeveloped corridor to the west of the study area. Focused 
trapping would be required to determine the potential project effects to this species. 

Other Special-Interest Species 

The CDFW, USFWS, local agencies, and special interest groups, such as the CNPS, maintain lists of 
species that they consider to be in need of monitoring. Legal protection for these special interest 
species varies widely. 

Special-interest species known to occur in the region are listed below. 

 Northwestern San Diego pocket mouse (Chaetodipus fallax fallax; CSC). 

 Coast horned lizard (Phrynosoma blainvillii; CSC, USFWS Species of Concern). 

 Parry’s spineflower (Chorizanthe parryi var. parryi; CNPS 1B1). 

 Burrowing owl (Athene cunicularia; CSC). 

Nesting Birds 

Although the study area no longer contains any large trees or shrubs for nesting or roosting, there is 
foraging habitat for raptors, such as hawks and owls, among other resident and migratory bird 
species. Under Sections 3503 and 3503.5 of the California Fish and Game Code and the Migratory 
Bird Treaty Act (MBTA), it is unlawful to take, possess, or needlessly destroy any bird of prey or the 
nests or eggs of any bird species. Disturbance of any active bird nest during the breeding season, 
including active owl burrows, would be prohibited by law. 

Burrowing Owl 

Burrowing owls have the potential to occupy the project site, specifically the open, flat areas of the 
study area. This ground-dwelling species is found in open, dry grasslands; agricultural and range 
lands; desert habitats; and grass, forb, and shrub stages of pinyon and ponderosa pine habitats. 
They nest in abandoned burrows of ground squirrels or other animals, in pipes, rock and debris piles, 
and in other similar features. The site contains ground squirrel burrows and debris piles that are 

                                                           
1
  California Rare Plant Rank 1B: Rare, threatened, or endangered in California and elsewhere. 
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considered potentially suitable habitat for burrowing owl. A burrowing owl preconstruction survey 
may be required as part of the City of Redland’s Conditions of Approval for the project. 

Potential Jurisdictional Waters of the U.S./Streambeds 

No drainage features, ponded areas, or riparian habitat subject to jurisdiction by the CDFW, USACE, 
and/or RWQCB were found within the study area. Moreover, the Redlands, California USGS 
quadrangle does not depict any drainages or streams within the study area. 

CONCLUSIONS AND RECOMMENDATIONS 

LSA recommends further analysis and documentation of the study area if the site is to be developed. 
The following analyses/reports should be conducted for proper assessment of the study area and to 
comply with the requirements of the California Environmental Quality Act: 

A focused trapping survey for San Bernardino kangaroo rat estimated at approximately $13,500. If 
San Bernardino kangaroo rats are found, the study area has the potential to be considered fully 
occupied by resource agencies. For compliance with Section 10 of the Federal Endangered Species 
Act, a Habitat Conservation Plan (HCP) would be required to be prepared to analyze effects and 
determine mitigation measures for the SBKR. Mitigation measures may be in the form of avoidance, 
minimization, and/or compensatory mitigation. Compensatory mitigation may include offsite 
purchase of lands occupied by the SBKR to be preserved in perpetuity, or purchase of  of credits  
from an established mitigation bank (e.g., Cajon Creek Conservation Bank).   Mitigation 
compensation is typically required at a ratio of up to 3:1 (i.e., 3 acres of land would need to be 
purchased for each 1 acre of land affected). Current mitigation bank credit costs are in the range of 
$200,000 to $250,000 per acre. Therefore, for example, mitigation for the entire approximately 40 
acre project site , could result in a requirement to purchase up to 120 acres of mitigation credits, 
and at $200,000 per acre, the total cost of mitigation would be $24,000,000. 

LSA would be pleased to provide you with a proposal for the surveys and reports described above. If 
you have any questions about this letter, please contact me at (760) 931-5471 or at 
Anthony.Greco@LSA.net. 

Sincerely, 

LSA ASSOCIATES, INC. 

 
Anthony Greco 
Senior Biologist 

Attachments: List of References 
Figure 1 – Project Location Map 
Figure 2 – Project Area 
Figure 3 – Site Photographs 

 

mailto:Anthony.Greco@LSA.net
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Photograph 1.  Southeast corner of study area. 
 

 

Photograph 2. Eastern boundary of the study area.  
 



 

 
Photograph 3.  Northwest boundary of study area.  
 
 

 
Photograph 4.  Recently cleared area within the study area. 



 

 
Photograph 5.  Western parcel with nonnative grassland. 
 
 

 
Photograph 6: Western parcel with nonnative grassland.  
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June 4, 2018 

Ms. Stacy Love 
United States Fish and Wildlife Service 
Carlsbad Field Office 
2177 Salk Avenue, Suite 250 
Carlsbad, California 92008 

Dr. Scott Osborn 
Wildlife Branch 
California Department of Fish and Wildlife 
1812 Ninth Street 
Sacramento, California 95811 

Subject: San Bernardino Kangaroo Rat Survey Results for the Redlands Entitlement Project, 
Redlands, San Bernardino County, California—May–June 2018 (LSA Project Number 
GFC1803) 

Dear Ms. Love and Dr. Osborn: 

This letter report documents the results of a protocol presence/absence survey for the federally 
endangered San Bernardino kangaroo rat (Dipodomys merriami parvus) conducted by LSA. This 
survey was conducted for the Redlands Entitlement Project (project) in Redlands, San Bernardino 
County, California. 

No San Bernardino kangaroo rats were captured during the survey. 

STUDY AREA 

The project site is not within Designated Critical Habitat for the San Bernardino kangaroo rat and 
consists of four agricultural parcels (Assessor’s Parcel Numbers 0167-091-02, 0167-091-08, 
0167-091-04, and 0167-091-05) totaling 37.9 acres (Figure 1; all figures provided in Attachment A). 
The project site consists of a former citrus orchard located north of San Bernardino Avenue and 
west of Texas Street in Redlands. The citrus trees that were visible in the recent aerial imagery 
(Figure 2) have been recently removed and chipped on site. Most of the orchard appears to have 
been graded; however, the western parcel supports some nonnative grassland. The elevation of the 
relatively flat site is approximately 1,300 feet. 

METHODS 

LSA biologists Leo Simone and Richard Erickson conducted five nights of protocol trapping from 
May 27 to June 1, 2018. Trapping was conducted pursuant to LSA’s Federal Fish and Wildlife Permit 
TE-777965-10 (March 22, 2013–March 21, 2017; renewal underway) and a California Department of 
Fish and Wildlife attachment to Scientific Collecting Permit SC-000777 providing Conditions for 
Research on Listed Mammals (February 14, 2018–February 14, 2021). As Figure 2 shows, a total of 
100 traps were set in five traplines. The traplines were placed in the most suitable-appearing habitat 
in the project area. Traps were baited with birdseed and wild oats each evening. Trap checks 
occurred at midnight and at dawn. All animals were identified and released unharmed at their 
capture sites, and the traps were closed during the day. 
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RESULTS 

No San Bernardino kangaroo rats were captured. There were 449 total rodent captures involving 
two species. Complete capture results are shown in Table A, provided as Attachment B. 

A California Native Species Field Survey Form is provided as Attachment C. 

If you have any questions or comments, please contact Richard Erickson or me by phone at 
(949) 553 0666 or via email at richard.erickson@lsa.net or leo.simone@lsa.net.

Sincerely, 

LSA ASSOCIATES, INC. 

Leo Simone 
Associate/Biologist 

Attachments: A: Figures 
B: Table B-1: Trapping Results 
C: California Native Species Field Survey Form 

I CERTIFY THAT THE INFORMATION IN THIS SURVEY REPORT AND ATTACHED EXHIBITS FULLY AND 
ACCURATELY REPRESENTS MY WORK: 

SURVEYOR: PERMIT NUMBER: DATE: 

TE-777965-10 JUNE 4, 2018 
LEO SIMONE 

TE-777965-10 JUNE 4, 2018 
RICHARD ERICKSON 
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FIGURES 
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ATTACHMENT B 

TABLE B-1: TRAPPING RESULTS 
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Table B-1: Trapping Results 

Date and Time 
May 27 

PM 
May 28 

AM 
May 28 

PM 
May 29 

AM 
May 29 

PM 
May 30 

AM 
May 30 

PM 
May 31 

AM 
May 31 

PM 
June 1 

AM Total 

Number of Traps 100 100 100 100 100 500 

Species 

North American deermouse 
Peromyscus maniculatus 26 39 38 47 43 51 40 46 62 54 446 

California ground squirrel 
Otospermpphilus beecheyi — — — — — — 3 — — — 3 

Total Rodent Captures 26 39 38 47 43 51 43 46 62 54 449 

California towhee 
Melozone crissalis — — — — — — 1 — — — 1 
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ATTACHMENT C 

CALIFORNIA NATIVE SPECIES FIELD SURVEY FORM 
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� �

Mail to: 
California Natural Diversity Database 

1807 13th Street, Suite 202 

Fax: (916) 324-0475  email: CNDDB@dfg.ca.gov 

Date of Field Work  (mm/dd/yyyy): 

Source Code Quad Code 

Elm Code Occ. No. 

EO Index No. Map Index No. 

Department of Fish and Game 

Sacramento, CA 95811 

For Office Use Only

Scientific Name: 

Common Name: 

� �

� � no

� no � unk.

Number Museum / Herbarium 

Plant Information 

% %
fruiting 

Animal Information 

# adults # egg masses 

� � � � � �
 wintering rookery burrow site other 

Location Description (please attach map AND/OR fill out your choice of coordinates, below) 

Quad Name: Elevation:

T Sec H M� S 
T Sec H M� S
DATUM: NAD27  NAD83 meters/feet 

OR Geographic (Latitude & Longitude) 

Coordinates: 

Please fill out separate form for other rare taxa seen at this site.

Site Information � Excellent � Good � � Poor

Immediate AND surrounding land use: 

Visible disturbances: 

Comments: 

(check one or more, and fill in blanks) 

Compared with specimen housed at:
Compared with photo / drawing in:

Other:

(check one or more) Slide Digital 
Plant / animal 
Habitat

May we obtain duplicates at our expense? no 

California Native Species Field Survey Form

Species Found? 
Yes No If not, why? 

Total No. Individuals  yes

Is this an existing NDDB occurrence? 
Yes, Occ. # 

Collection? If yes:

Reporter: 

Address: 

E-mail Address:

Phone:

Phenology: %
vegetative flowering

# juveniles # larvae # unknown

breeding   nesting

County: Landowner / Mgr.:

 R , ¼ of ¼, Meridian: Source of Coordinates (GPS, topo. map & type):

 R , ¼ of ¼, Meridian:  GPS Make & Model 

WGS84 Horizontal Accuracy 

Coordinate System: UTM Zone 10 UTM Zone 11 

plant communities, dominants, associates, substrates/soils, aspects/slope:

Overall site/occurrence quality/viability (site + population):  Fair

Threats:

Determination:
Keyed (cite reference):

By another person (name):  

Photographs: Print

Diagnostic feature

yes
DFG/BDB/1747  Rev. 6/16/09

Subsequent Visit?

Habitat Description (plants & animals) 
Animal Behavior (Describe observed behavior, such as territoriality, foraging, singing, calling, copulating, perching, roosting, etc., especially for avifauna):
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HERITAGE SPECIFIC PLAN 
 INITIAL STUDY 

  





5 Hutton Center Drive, Suite 500 | Santa Ana, CA 92707

Office: 949.472.3505 | Fax: 949.837.4122

To: Emily Elliott, Michael Baker International (Michael Baker)
From: Dan Rosie, Michael Baker
Date:  July 10, 2019
Project: Griffin Homes Heritage Specific Plan IS/MND (aka Redlands Entitlement 

Project)
Subject: Review of the LSA Biological Resources Constraints Analysis Summary 

(May 2018) and San Bernardino Kangaroo Rat Survey Results (June 2018)

Introduction
As requested, Michael Baker International (Michael Baker) reviewed the Biological Resources 
Constraints Analysis Summary (dated May 8, 2018) and San Bernardino Kangaroo Rat Survey 
Results (dated June 4, 2018) letter reports prepared by LSA for the proposed Redlands 
Entitlement Project (project). Specifically, the area discussed in this memorandum consists of an 
approximately 37.2-acre study area. The project site is situated within Assessor’s Parcel Numbers 
0167-091-02-0000, 0167-091-04-0000, 0167-091-05-0000, and 0167-091-08-0000, located west 
of Texas Street, north of San Bernardino Avenue and south of Pioneer Avenue, in the City of 
Redlands, San Bernardino County, California.

Findings and Opinions
Based upon a review of the Biological Resources Constraints Analysis Summary and San 
Bernardino Kangaroo Rat Survey Results prepared by LSA (dated May 8 and June 4, 2018, 
respectively), it is our professional opinion that the research, methods, and analysis applied are 
consistent with current industry standards. Therefore, the information and results provided in 
these reports appears to be adequate for incorporating into the California Environmental Quality 
Act document.   

Please do not hesitate to contact me at (949) 472-3407 or dan.rosie@mbakerintl.com if you have 
any further questions or if above statement needs further clarification. 
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MANAGEMENT SUMMARY 

LSA was retained by Griffin Residential to conduct a cultural resources assessment for the proposed 
Griffin Redlands Project in the City of Redlands, San Bernardino County, California. The City required 
this study as part of the environmental review process to comply with the California Environmental 
Quality Act (CEQA). 

A cultural resources records search, additional research, and a field survey were conducted for the 
project area. A previously documented historic period cultural resource was identified within the 
project area that was previously evaluated as not a “historical resource” as defined by CEQA. The 
resources adjacent to the project area are a cobblestone curb and unremarkable remnants of local 
agriculture. No prehistoric or historic-period resources related to Native American cultural heritage 
are documented within a mile. Considering these factors, the project parcels have little or no 
potential for subsurface resources. Therefore, the findings and recommendations of the previous 
cultural resources assessment are carried forward: no impact to cultural resources and no further 
cultural resources investigation or archaeological monitoring is necessary. 

In the event buried cultural materials are encountered during earthmoving operations associated 
with the project, all work in that area should be halted or diverted until a qualified archaeologist can 
evaluate the nature and significance of the finds. 

In the event human remains are encountered, State Health and Safety Code Section 7050.5 states 
that no further disturbance shall occur until the County Coroner has made a determination of origin 
and disposition pursuant to Public Resources Code Section 5097.98. The County Coroner must be 
notified of the find immediately. If the remains are determined to be Native American, the County 
Coroner will notify the Native American Heritage Commission (NAHC), which will determine and 
notify a Most Likely Descendant (MLD). With the permission of the landowner or his/her authorized 
representative, the MLD may inspect the site of the discovery. The MLD shall complete the 
inspection within 48 hours of notification by the NAHC. The MLD will have the opportunity to offer 
recommendations for the disposition of the remains. 
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INTRODUCTION 

LSA was retained by Griffin Residential to conduct a cultural resources assessment for the proposed 
Griffin Redlands Project in the City of Redlands, San Bernardino County, California. This assessment 
was completed pursuant to the California Environmental Quality Act (CEQA), Public Resources Code 
Chapter 2.6, Section 21083.2, and California Code of Regulations Title 14, Chapter 3, Article 5, 
Section 15064.5. The research and field survey were conducted to determine whether the proposed 
project could adversely affect any resources considered historical resources per CEQA. 

The project is bounded by commercial development to the north, vacant land to the south and west, 
and suburban development and vacant land to east. The project is depicted on the United States 
Geological Survey (USGS) Redlands, California topographic quadrangle map in Section 16 of 
Township 1 North, Range 4 West, San Bernardino Baseline and Meridian (USGS 1988; Figure 1). The 
project area is approximately 38 acres (Assessor’s Parcel Numbers 0167-091-02, 0167-091-08, 0167-
091-04, and 0167-091-05), which were previously cultivated in citrus. The proposed project is 
residential development comprising 214 single-family detached homes with associated recreational 
amenities. 
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FIGURE 1
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SETTING 

NATURAL SETTING 

The natural setting of the project vicinity is presented based on the underlying theoretical 
assumption that humans and human societies are in continual interaction with the physical 
environment. Being an integral and major part of the ecological system, humans adapt to the 
environment through technological and behavioral changes. Locations of archaeological sites are 
based on the constraints of these adaptations, whether it is proximity to a particular resource, 
topographical restrictions, or shelter and protection. Sites will also contain an assemblage of 
artifacts and ecofacts consistent with the particular interaction. 

Hydrology 

The project region is characterized by a temperate climate, with dry, hot summers and moderate 
winters. Rainfall ranges from 12 to 16 inches annually (Beck and Haase 1974). Precipitation usually 
occurs in the form of winter rain, with warm monsoonal showers in summer. An ephemeral 
drainage bounds the western edge of the project parcel and the nearest natural reliable source of 
water is Lytle Creek, which drains south-southeast approximately 3 miles east of the project. 

Biology 

At an average elevation of approximately 1,220 feet above mean sea level (amsl), the project is 
within the Lower Sonoran Life Zone of California (Schoenherr 1992), which ranges from below sea 
level to 3,500 feet amsl. Although the natural vegetation has been largely removed from the project 
by past cultivation and weed abatement disking, pioneer species such as hare oat, mustard, Russian 
thistle, telegraph weed, and xeric grasses were noted on the property. Extensive fauna are known 
locally, including many endemic species of reptiles, birds, and insects. 

Geology 

The project area is located at the northern end of the Peninsular Ranges Geomorphic Province that 
extends from the Transverse Ranges to the tip of Baja California and includes the Los Angeles Basin 
(California Geological Survey 2002; Norris and Webb 1976). This region is characterized by a series of 
mountain ranges separated by northwest-trending valleys subparallel to faults branching from the 
San Andreas Fault. The geology of this province is similar to that of the Sierra Nevada, with 
numerous rock outcroppings useful to the Native Americans for resource milling, shelter and 
ceremonial art. 

CULTURAL SETTING 

Prehistory 

Chronologies of prehistoric cultural change in Southern California have been attempted numerous 
times, and several are reviewed in Moratto (1984). No single description is universally accepted as 
the various chronologies are based primarily on material developments identified by researchers 
familiar with sites in a particular region and variation exists essentially due to the differences in 
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those items found at the sites. Small differences occur over time and space, which combine to form 
patterns that are variously interpreted. 

Currently, two primary regional culture chronology syntheses are commonly referenced in the 
archaeological literature. The first, Wallace (1955), describes four cultural horizons or time periods: 
Horizon I – Early Man (9000–6000 BC), Horizon II – Milling Stone Assemblages (6000–3000 BC), 
Horizon III – Intermediate Cultures (3000 BC–AD 500), and Horizon IV – Late Prehistoric Cultures (AD 
500–historic contact). This chronology was refined (Wallace 1978) using absolute chronological 
dates obtained after 1955. 

The second cultural chronology (Warren 1968) is based broadly on Southern California prehistoric 
cultures and was also revised (Warren 1984; Warren and Crabtree 1986). Warren’s (1984) 
chronology includes five periods in prehistory: Lake Mojave (7000–5000 BC), Pinto (5000–2000 BC), 
Gypsum (2000 BC–AD 500), Saratoga Springs (AD 500–1200), and Protohistoric (AD 1200–historic 
contact). Changes in settlement pattern and subsistence focus are viewed as cultural adaptations to 
a changing environment, which begins with gradual environmental warming in the late Pleistocene, 
continues with the desiccation of the desert lakes, followed by a brief return to pluvial conditions, 
and concludes with a general warming and drying trend, with periodic reversals that continue to the 
present (Warren and Crabtree 1986). 

After AD 500, there was an influx of Native American groups from the eastern deserts into southern 
California. These groups brought changes in subsistence focus and associated technologies, as well 
as burial practices. These cultural changes along with the group migrations are known as the 
Shoshonean Intrusion or Shoshonean Wedge (Kroeber 1925; Koerper 1979) and the Takic Wedge 
(Bergin and Ferraro 1999). The term Takic Wedge refers to the wedge of Takic culture groups that 
moved to the coast, displacing tribes of the Hokan and Yuman language stocks to the north and 
south (Shipley 1978). The ethnographically recorded Luiseño, Juaneño, and Gabrielino are thought 
to be the descendants of prehistoric Takic populations that settled along the coast during the Late 
Prehistoric Period, or perhaps even earlier. The Serrano and Cahuilla, more distant from the coast, 
are also Takic-speaking tribes within this wedge. 

Ethnography 

The project is located near the intersection of the traditional cultural territories of the Cahuilla and 
the Serrano (Bean 1978; Bean and Smith 1978; Kroeber 1925). Tribal territories were somewhat 
fluid and changed over time. Like other Native American groups in Southern California, they were 
semi-nomadic hunter-gatherers who subsisted by exploitation of seasonably available plant and 
animal resources. The first written accounts of Native American groups in Southern California were 
by Spanish missionaries in the late 18th century. Later documentation of the Serrano was by 
Benedict (1924), Bright (1975), Strong (1929), and many others. The Cahuilla were studied by 
Barrows (1900), Kroeber (1908), Hooper (1920), and others. 

Cahuilla 

The territory of the Cahuilla ranged from the San Bernardino Mountains south to Borrego Springs 
and the Chocolate Mountains, from Orocopia Mountain to the east, to the San Jacinto Plain and 
Palomar Mountain to the west (Bean 1978). Cahuilla territory lies within the geographic center of 



C U L T U R A L  R E S O U R C E S  A S S E S S M E N T  
O C T O B E R  2 0 1 8  

G R I F F I N  R E D L A N D S  P R O J E C T   
R E D L A N D S ,  C A L I F O R N I A   

 

R:\GFC1804\Report\Griffin Red CRA_RG.docx (10/30/18) 5 

Southern California and encompassed diverse environments ranging from inland river valleys and 
foothills to mountains and desert (Bean and Shipek 1978). 

Cahuilla villages, generally located near water sources within canyons or near alluvial fans, 
comprised groups of related individuals, generally from a single lineage, and the territory around the 
village was owned by the villagers (Bean 1978). Like other Native American groups in Southern 
California, the Cahuilla were semi-nomadic peoples leaving their villages and utilizing temporary 
campsites to exploit seasonably available plant and animal resources (James 1960). 

Cahuilla subsistence was based primarily on acorns, honey mesquite, screw beans, piñon nuts, and 
cactus fruit, supplemented by a variety of wild fruits and berries, tubers, roots, and greens (Kroeber 
1925; Heizer and Elsasser 1980). Hunting deer, rabbit, antelope, bighorn sheep, reptiles, small 
rodents, quail, doves, ducks, and reptiles by means of bows, throwing sticks, traps, and communal 
drives is documented (James 1960). 

Serrano 

The Serrano lived in the area generally north of Cahuilla territory (western Riverside County), 
occupying much of present-day San Bernardino County and northeastern Los Angeles County, but 
there is some overlap in the perceived ancestral areas. The term Serrano is Spanish for 
“mountaineer” or “highlander” and was given to people who inhabited the areas of the San 
Bernardino Mountains that had no associated mission. 

The Serrano, like the Cahuilla, were hunter-gatherers who relied on the women to do much of the 
collecting while the men hunted and captured various animals. Although they exploited whatever 
flora was available in the area they happened to be, generally they collected acorns, pinion nuts, 
honey, mesquite, yucca, and cactus fruits, in addition to various seeds, bulbs, and roots. Plants were 
consumed both raw and cooked. Food processing involved the use of manos, metates, mortars, and 
pestles. Antelope, deer, mountain sheep, rabbits, and rodents were killed and captured, and the 
most common hunting implements were the bow and arrow, throwing stick, traps, snares, and 
deadfalls. Meat was prepared in earth ovens, by boiling in watertight baskets, or by parching (Bean 
and Smith 1978). 

Most of the Serrano lived in small villages near reliable sources of water (springs, perennial seeps, 
streams, and small lakes) (Benedict 1924). They lived in tule-covered, dome-shaped structures and 
had ceremonial houses and sweat houses for their religious activities. The basic settlement unit was 
a village with a number of small satellite resource-gathering camps. The project area is in the vicinity 
of the ethnohistorically known village of Kaawchama (or Wa’aachnga), which developed around the 
San Bernardino Asistencia (see below; McCawley 1996). 

The Serrano had a patrilineal society composed of clans and families linked by both ancestry and 
ceremony. Three clans divided this group: the Mohineyam, the Yuhevatam, and the Maringayam. 
The Serrano were also divided by moieties: the Wildcats and the Coyotes. 

With the Spanish intrusion came a drastic change in lifestyle for the natives of Southern California. 
Incorporation of the indigenous populations into the mission system led to the disruption of native 
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cultures and changes in subsistence and land use practices. Mission San Gabriel, established in 1771, 
probably had a limited effect on the Serrano population until the San Bernardino Asistencia (and the 
the Mill Creek Zanja that served it) were established in what would become Redlands around 1820 
(Harley 1988). Within a short time, the missions controlled many ranchos where Indians lived and 
worked. 

History 

In California, the historic era is generally divided into three periods: the Spanish Period (1769–1821), 
the Mexican Period (1821–1848), and the American Period (1848–present). As the resource 
identified within the project area most likely dates to the 20th century, this historic context is limited 
to a summary addressing San Bernardino County and the City of Redlands. 

San Bernardino County 

In 1820, an asistencia of the Mission San Gabriel was established at the Native American village of 
Kaawchama (Hispanicized to Guachama) in the area that would become the western portion of 
Redlands (McCawley 1996). The 35,500-acre Rancho San Bernardino (which includes the project 
area) was granted to Antonio Maria Lugo in 1842 (Richards 1966). San Bernardino County was 
created in 1853 from portions of Los Angeles and San Diego Counties due to mineral wealth and the 
City of San Bernardino was incorporated as the County Seat the following year. Agriculture 
ultimately replaced mining as the county’s economic base, with thousands of acres under cultivation 
by the beginning of World War I (McGroarty 1914). 

Redlands 

After the Mormons left the San Bernardino Valley in the late 1850s, prominent individuals such as 
Ben Barton and Anson Van Leuven established ranches along what would become Barton Road. By 
the end of the decade, the area around the mouth of the Santa Ana Canyon was acquired by the 
Crafts family and would later become known as Crafton. The community that subsequently 
developed in the area between Crafton and the Old San Bernardino Mission district became known 
as Lugonia (after the Lugo family, original owners of Rancho San Bernardino). By the early 1880s, 
two Lugonia entrepreneurs, E.G. Judson and F.E. Brown, formed the Redlands Water Company and 
began buying up land and constructing reservoirs and canals to provide water to their acquisitions. 
Judson and Brown platted the town of Redlands (named for the color of the soil) in 1887 (Gudde 
1998). The town was incorporated the following year, fourth in the County of San Bernardino. 
Redlands prospered during the regional citrus boom, but from its founding it also developed with 
the substantial contributions of “gentlemen ranchers,” prosperous industrialists from the East Coast 
and the Midwest who established winter homes in the community. 
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METHODS 

RECORDS SEARCH 

On October 3, 2018, the cultural resources records search was conducted for the project area by 
Archaeological Technician Allegria Garcia at the South Central Coastal Information Center (SCCIC) 
located at California State University, Fullerton. It included a review of all recorded historic and 
prehistoric archaeological sites within one mile of the project, as well as a review of known cultural 
resource survey and excavation reports. In addition, the California State Historic Property Data File 
(HPD), which includes the National Register of Historic Places (National Register), California 
Historical Landmarks (CHL), and California Points of Historical Interest (CPHI), was searched. 

ADDITIONAL RESEARCH 
In June and July 2018, LSA Archaeologist Riordan Goodwin conducted additional research, including 
review of historic period aerial photographs and maps. 

ARCHAEOLOGICAL FIELD SURVEY 
On September 29, 2018, LSA Archaeologist Riordan Goodwin and Archaeological Technician Melissa 
Jenkins completed an intensive pedestrian survey of the project parcel. The property was surveyed 
in systematic parallel transects spaced by approximately 10 meters (approximately 35 feet). Special 
attention was paid to areas of exposed soil for surface artifacts and features and rodent burrows for 
evidence of archaeosols. The purpose of this survey was to identify and document, prior to the 
beginning of ground-disturbing activities, any cultural resources and thus also to identify any area(s) 
that might be sensitive for buried cultural resources. 
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RESULTS 

RECORDS SEARCH 

Data from the SCCIC indicate there have been 33 cultural resource studies previously conducted 
within one mile of the proposed project, one of which specifically addressed the project area (Tang 
and Hogan 2006). One water conveyance (36-012468) was previously documented within the 
project area. Although no prehistoric resources were documented within the study area, an 
additional 78 resources have been recorded within one mile, including historic period foundations 
and refuse scatters, water conveyance features, orchards, landscaping, and a preponderance of built 
environment properties (Table A). One built environment resource has been evaluated as eligible for 
the National Register of Historic Places (National Register) and most others have been designated as 
historically significant by the City. 

Table A: Resources Within One Mile of the Project Area with DPR Documentation 
Primary # OHP # Site Description Status Code 

36-006084  Historic period refuse scatters   

36-006095 — Historic period refuse scatter — 

36-007765 — Water conveyance features, refuse scatter — 

36-007766 — Orange grove, water conveyance, driveway and foundation features  

36-007767 — Driveway, retaining wall, and landscaping  

36-007768 
— 

Orange grove, foundation, water conveyance, and driveway features, 
landscaping 

— 

36-008135 — Water conveyance system — 

36-008136 — 9949 Alabama Street; early 20th century farm complex (house and reservoir) — 

36-012468* — Water conveyance (orchard irrigation) system  — 

36-012531 — 1042 Pioneer Avenue; c. 1915 residence — 

36-012532 — 1074 Pioneer Avenue; c. 1915 residence — 

36-012852 — Water conveyance system, refuse scatter — 

36-013514 — 1660 West San Bernardino Avenue; c. 1901 residence — 

36-013622 — Cobble curb feature — 

36-013775 — Water conveyance system — 

36-013783 — Water conveyance system — 

36-016703 61805 833 Calhoun Street; c. 1910 residence 5S2 

36-016704 61804 907 Calhoun Street; c. 1910 residence 5S2 

36-016705 61803 922 Calhoun Street; c. 1910 residence 5S2 

36-016707 61807 731 Cedar Avenue; c. 1895 residence 3S 

36-016740 61746 837 Clay Street; c. 1895 residence 5S2 

36-016741 61745 838 Clay Street; c. 1895 residence 5S2 

36-016742 61744 904 Clay Street, c. 1900 residence 5S2 
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Table A: Resources Within One Mile of the Project Area with DPR Documentation 
Primary # OHP # Site Description Status Code 

36-016743 61743 908 Clay Street, c. 1915 residence 5S2 

36-016744 61742 911 Clay Street, c. 1925 residence 5S2 

36-016745 61741 914 Clay Street, c. 1900 residence 5S2 

36-016746 61740 917 Clay Street, c. 1915 residence 5S2 

36-016747 61739 920 Clay Street, c. 1895 residence 5S2 

36-016748 61738 924 Clay Street, c. 1925 residence 5S2 

36-016749 61737 930 Clay Street, c. 1900 residence 5S2 

36-016750 61736 936 Clay Street, c. 1915 residence 5S2 

36-016751 61735 937 Clay Street, c. 1895 residence 5S2 

36-016752 61756 910 Columbia Street ; c. 1910 residence 5S2 

36-016753 61755 913 Columbia Street; c. 1905 residence 5S2 

36-016754 61754 914 Columbia Street; c. 1905 residence 5S2 

36-016755 61754 936 Columbia Street ; c. 1905 residence 5S2 

36-017118 — 928 Orange Street; c. 1900 residence 5S 

36-017119 — 930 Orange Street; c. 1900 residence 5S 

36-017120 — 931 Orange Street; “prior to 1895” residence 5S 

36-017121 — 1001 Orange Street; c. 1895 residence — 

36-017122 — 1101 Orange Street; c. 1890 residence 5S 

36-017123 — 1157 Orange Street; c. 1890 residence 5S 

36-017124 — 1234 Orange Street; “early” residence 5S? 

36-017413 61950 106 West Lugonia Avenue; c. 1895 residence 5S2 

36-017414 61951 706 West Lugonia Avenue; c. 1895 residence 5S2 

36-017503 62052 911 Washington Street, c. 1895 residence 5S2 

36-017504 62051 917 Washington Street, c. 1895 residence 5S2 

36-017505 62050 922 Washington Street, c. 1895 residence 5S2 

36-017506 62049 923 Washington Street, c. 1895 residence 5S2 

36-017507 62048 926 Washington Street, c. 1895 residence 5S2 

36-017508 62047 927 Washington Street, c. 1895 residence 5S2 

36-017509 62046 929 Washington Street, c. 1900 residence 5S2 

36-017510 62045 937 Washington Street, c. 1900 residence 5S2 

36-017511 62044 940 Washington Street, c. 1900 residence 5S2 

36-017512 62043 1033 Washington Street, c. 1895 residence 5S2 

36-017513 62042 1101 Washington Street, c. 1920 residence 5S2 

36-017514 62041 1102 Washington Street, c. 1895 residence 5S2 

36-017515 62040 1033 Washington Street, c. 1900 residence 5S2 

36-017516 62039 1108 Washington Street, c. 1920 residence 5S2 
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Table A: Resources Within One Mile of the Project Area with DPR Documentation 
Primary # OHP # Site Description Status Code 

36-017517 62038 1114 Washington Street, c. 1895 residence 5S2 

36-017518 62037 1115 Washington Street, c. 1915 residence 5S2 

36-017519 62036 1117 Washington Street, c. 1910 residence 5S2 

36-017520 62035 1118 Washington Street, c. 1900 residence 5S2 

36-017521 62034 1121 Washington Street, c. 1920 residence 5S2 

36-017522 62033 1122 Washington Street, c. 1900 residence 5S2 

36-017523 62032 1126 Washington Street, c. 1920 residence 5S2 

36-017524 62031 1127 Washington Street, c. 1920 residence 5S2 

36-017525 62030 1131 Washington Street, c. 1910 residence 5S2 

36-017526 62029 1136 Washington Street, c. 1915 residence 5S2 

36-017527 62028 1140 Washington Street, c. 1915 residence 5S2 

36-017528 62027 1141 Washington Street, c. 1900 residence 5S2 

36-017529 62026 1144 Washington Street, c. 1900 residence 5S2 

36-017530 62025 1145 Washington Street, c. 1900 residence 5S2 

36-017531 62024 1155 Washington Street, c. 1925 residence 5S2 

36-017532 62023 1211 Washington Street, c. 1900 residence 5S2 

36-017536 62126 Bridge over SR-30 (#54-341) c. 1916 7R 

36-017537 62127 Bridge over SR-30 (#54-341) c. 1932 7R 

36-020771 — Residential complex c. 1943 6Z 

36-031678 — Historic period refuse scatter — 

*Within project area 

ADDITIONAL RESEARCH 
Review of the Phase I ESA and historic period aerial photographs indicates that although there were 
never any buildings within the project area, the parcel was under cultivation with a citrus orchard 
prior to 1930 until at least 2017 (Converse Consultants 2017; HistoricAerials.com var.). 

ARCHAEOLOGICAL FIELD SURVEY 
Mr. Goodwin and Archaeological Technician Melissa Jenkins conducted the pedestrian survey of the 
entire project area. Visibility was good at approximately 80 percent with the surface partially 
obscured by vegetation and piles of chipped/mulched trees. The project parcel has been subjected 
to surface disturbance from decades of citriculture. Soils are silty alluvium. 

Smudge pots and smudge pot elements, as well as trace, extremely fragmentary historic refuse 
(lacking any concentrations or apparent depth) was noted on the surface throughout the project 
parcel. The refuse is likely the result of the historic period practice of using kitchen garbage as a ‘soil 
amendment’ or fertilizer in orchards. The eastern portion of a cobble masonry curb (36-013622 was 
noted in the Texas Street right-of-way on the southern edge of the project and appeared to be in 



C U L T U R A L  R E S O U R C E S  A S S E S S M E N T  
O C T O B E R  2 0 1 8  

G R I F F I N  R E D L A N D S  P R O J E C T   
R E D L A N D S ,  C A L I F O R N I A   

 

R:\GFC1804\Report\Griffin Red CRA_RG.docx (10/30/18) 11 

good condition. With the exception of the above and the previously documented historic period 
water conveyance system (see below), no cultural resources were identified within or on the 
periphery of the project area. 

Site 36-012468 

This water conveyance (citrus irrigation) system documented by CRM Tech in the mid-2000s is a 
somewhat unusual combination of rock-and-mortar flumes, brick flow control weirs and concrete 
distribution standpipes (Tang and Hogan 2006). Rock-and-mortar flumes are generally associated 
with late-19th to early 20th century agriculture, and the combination of materials and technology 
(field stone, some quarried stone, cement-surfaced brick-and-mortar, and pre-cast concrete pipes) 
suggests a 1900s to 1910s flume irrigation system that may have been later enhanced with or 
superseded by a concrete standpipe system supplied by underground pipelines. There are 
indications of repair and resurfacing of the flumes. It has been severely damaged by orchard-
removal activities with most of the standpipes displaced or destroyed; one of the flumes has been 
destroyed and the other three are disrupted to varying degrees. 

DISCUSSION 
The water conveyance system within the project area was previously evaluated by CRM Tech as “not 
eligible for the California Register of Historical Resources (California Register) or local designation 
under the City Ordnance, and does not constitute a ‘historical resource’ as defined by CEQA” (Tang 
and Hogan 2006). The resources adjacent to the project are a cobblestone curb and unremarkable 
remnants of local agriculture (a citrus orchard, associated residential foundation, water conveyance, 
wall, and driveway features) and there are no prehistoric or known Native American heritage-
related resources documented within a mile of the project area. Therefore, sensitivity for 
undocumented subsurface cultural resources is low. 
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RECOMMENDATIONS 

A cultural resources records search, additional research, and a field survey were conducted for the 
project area. A previously documented historic period cultural resource was identified within the 
project area that was previously evaluated as not a “historical resource” as defined by CEQA. The 
resources adjacent to the project area are a cobblestone curb and unremarkable remnants of local 
agriculture, and no prehistoric or historic-period resources related to Native American cultural 
heritage are documented within a mile. Considering these factors, the project parcels have little or 
no potential for subsurface resources. Therefore, the findings and recommendations of the previous 
cultural resources assessment are carried forward: no impact to cultural resources and no further 
cultural resources investigation or archaeological monitoring is necessary. 

In the event that archaeological materials are encountered during construction, all construction 
work should be halted and a qualified archaeologist consulted to determine the appropriate 
treatment of the discovery (California Code of Regulations, Title 14, Chapter 3, Section 15064.5(f)). 

In the event human remains are encountered, State Health and Safety Code Section 7050.5 states 
that no further disturbance shall occur until the County Coroner has made a determination of origin 
and disposition pursuant to Public Resources Code Section 5097.98. The County Coroner must be 
notified of the find immediately. If the remains are determined to be Native American, the County 
Coroner will notify the NAHC, which will determine and notify an MLD. With the permission of the 
landowner or his/her authorized representative, the MLD may inspect the site of the discovery. The 
MLD shall complete the inspection within 48 hours of notification by the NAHC. The MLD will have 
the opportunity to offer recommendations for the disposition of the remains. 
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APPENDIX A 

DEPARTMENT OF PARKS AND RECREATION (DPR) 523 FORMS 



DPR 523L (1/95) *Required Information 
 
10/29/2018(R:\GFC1804\DPR site record\36-012468 update.doc) 

State of California C The Resources Agency 

DEPARTMENT OF PARKS AND RECREATION 

CONTINUATION SHEET 

Primary # 36-012468  

HRI #   

Trinomial   
 
 
Page 1 of 1  *Resource Name or #: (Assigned by recorder) N/A  
*Recorded by Melissa Jenkins and Rory Goodwin *Date: 9/29/2018   Continuation X Update 
 
This water conveyance (citrus irrigation) system documented by CRM Tech in the mid-2000s is a somewhat unusual 
combination of rock-and-mortar flumes, brick flow control weirs and concrete distribution standpipes (Tang and Hogan 
2006). Rock-and-mortar flumes are generally associated with late-19th to early 20th century agriculture, and the 
combination of materials and technology (field stone, some quarried stone, cement-surfaced brick-and-mortar, and pre-
cast concrete pipes) suggests a 1900s to 1910s flume irrigation system that may have been later enhanced with, or 
superseded by a concrete standpipe system supplied by underground pipelines, and there are indications of repair and 
resurfacing of the flumes. It has been severely damaged by orchard-removal activities with most of the standpipes 
displaced or destroyed, one of the flumes destroyed and the other three disrupted to varying degrees. The irrigation 
system will be completely removed by the current project. 
 
Reference 
 
Tang, Bai, and Michael Hogan 
2006 Historical/Archaeological Resources Survey Report Redlands Commons Project Assessor's Parcel Nos. 0167-091-
02, -04, -04, and -08 City of Redlands, San Bernardino County, California. 
 

 
View south of flume showing brick-and-mortar weir (flow control structure) 
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M B A K E R I N T L . C O M  
2729 Prospect Park Drive, Suite 220 Rancho Cordova, CA 95670 

P: (916) 361-8384 F: (916) 361-1574 
 

July 19, 2019 

Emily Elliott, Project Manager 
MICHAEL BAKER INTERNATIONAL 
3536 Concours, Suite 100 
Ontario, CA  91764 

RE: PEER REVIEW OF "CULTURAL RESOURCES ASSESSMENT: GRIFFIN REDLANDS 
PROJECT, CITY OF REDLANDS, SAN BERNARDINO COUNTY, CALIFORNIA" 

Dear Ms. Elliott: 

Michael Baker International (Michael Baker) has reviewed LSA’s Cultural Resources Assessment: 
Griffin Redlands Project, City of Redlands, San Bernardino County, California report dated 
October 2018 (see Attachment 1). The intent of the peer review is to determine if the report is 
compliant with the California Environmental Quality Act (CEQA) and if all cultural resources 
identification efforts have been completed. 

Michael Baker has determined the report is adequate for purposes of CEQA and is a legally 
defensible document. The report summarizes the methods and results of cultural resources 
identification efforts, including a records search at the South Central Coastal Information Center, 
historical aerial research, geoarchaeological sensitivity assessment, and an intensive level 
archaeological field survey to examine the soils for cultural resources.  

One historic-period water conveyance feature (P36-012468/CA-SBR-12260H) had been 
previously evaluated and recommended ineligible for listing in the California Register of 
Historical Resources and National Register of Historic Places because the irrigation system is a 
minor, fragmented, and ubiquitous irrigation feature, and therefore does not demonstrate 
historic significance. LSA agreed with the finding and the resource was not reevaluated. 

No historical resources were identified within the project area, and the project area was 
determined to have low archaeological sensitivity. LSA recommended standard late discovery 
mitigation measures for archaeological resources. 

Recommendations 

No recommendations are required. The report is a legally defensible document for the purposes 
of CEQA. 

Preparer’s Qualifications 

Michael Baker Cultural Resources Manager Margo Nayyar is a senior architectural historian with 
nine years of cultural management experience in California. Her experience includes built 
environment surveys, evaluation of historic-era resources using guidelines outlined in the 



CITY OF FORT BRAGG, COMMUNITY DEVELOPMENT DEPARTMENT 
RE:  Peer Review of "Cultural Resources Assessment: Griffin Redlands Project, City of Redlands, San 
Bernardino County, California" 
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National Register and the California Register, and preparation of cultural resources technical 
studies pursuant to CEQA and Section 106 of the National Historic Preservation Act, including 
identification studies, finding of effect documents, memorandum of agreements, programmatic 
agreements, and Historic American Buildings Survey, Historic American Engineering Record, 
and Historic American Landscapes Survey mitigation documentation. She prepares cultural 
resources environmental document sections for CEQA environmental documents including infill 
checklists, initial studies, and environmental impact reports, as well as National Environmental 
Policy Act environmental documents, such as environmental impact statements and 
environmental assessments. She also specializes in municipal preservation planning, historic 
preservation ordinance updates, Native American consultation, and provision of Certified Local 
Government training to interested local governments. She develops Survey 123 and ESRI 
Collector applications for large-scale historic resources surveys. Ms. Nayyar has a master of arts 
degree in public history from California State University, Sacramento, and a bachelor of arts 
degree in history from University of California, Santa Cruz. She meets the Secretary of the 
Interior’s Professional Qualification Standards for history and architectural history. 

 

Sincerely,  

 

Margo Nayyar, M.A. 
Cultural Resources Manager  
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Cultural Resources Assessment: Griffin Redlands Project, City of 
Redlands, San Bernardino County, California 



October 2018 
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Mr. Jed Solomon 
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Riordan Goodwin 
LSA Associates, Inc. 
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Riverside, California 92507 
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LSA Project No. GFC1804 

National Archaeological Data Base Information: 

Type of Study: Records Search, Survey, Archaeological Assessment 
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MANAGEMENT SUMMARY 

LSA was retained by Griffin Residential to conduct a cultural resources assessment for the proposed 
Griffin Redlands Project in the City of Redlands, San Bernardino County, California. The City required 
this study as part of the environmental review process to comply with the California Environmental 
Quality Act (CEQA). 

A cultural resources records search, additional research, and a field survey were conducted for the 
project area. A previously documented historic period cultural resource was identified within the 
project area that was previously evaluated as not a “historical resource” as defined by CEQA. The 
resources adjacent to the project area are a cobblestone curb and unremarkable remnants of local 
agriculture. No prehistoric or historic-period resources related to Native American cultural heritage 
are documented within a mile. Considering these factors, the project parcels have little or no 
potential for subsurface resources. Therefore, the findings and recommendations of the previous 
cultural resources assessment are carried forward: no impact to cultural resources and no further 
cultural resources investigation or archaeological monitoring is necessary. 

In the event buried cultural materials are encountered during earthmoving operations associated 
with the project, all work in that area should be halted or diverted until a qualified archaeologist can 
evaluate the nature and significance of the finds. 

In the event human remains are encountered, State Health and Safety Code Section 7050.5 states 
that no further disturbance shall occur until the County Coroner has made a determination of origin 
and disposition pursuant to Public Resources Code Section 5097.98. The County Coroner must be 
notified of the find immediately. If the remains are determined to be Native American, the County 
Coroner will notify the Native American Heritage Commission (NAHC), which will determine and 
notify a Most Likely Descendant (MLD). With the permission of the landowner or his/her authorized 
representative, the MLD may inspect the site of the discovery. The MLD shall complete the 
inspection within 48 hours of notification by the NAHC. The MLD will have the opportunity to offer 
recommendations for the disposition of the remains. 
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INTRODUCTION 

LSA was retained by Griffin Residential to conduct a cultural resources assessment for the proposed 
Griffin Redlands Project in the City of Redlands, San Bernardino County, California. This assessment 
was completed pursuant to the California Environmental Quality Act (CEQA), Public Resources Code 
Chapter 2.6, Section 21083.2, and California Code of Regulations Title 14, Chapter 3, Article 5, 
Section 15064.5. The research and field survey were conducted to determine whether the proposed 
project could adversely affect any resources considered historical resources per CEQA. 

The project is bounded by commercial development to the north, vacant land to the south and west, 
and suburban development and vacant land to east. The project is depicted on the United States 
Geological Survey (USGS) Redlands, California topographic quadrangle map in Section 16 of 
Township 1 North, Range 4 West, San Bernardino Baseline and Meridian (USGS 1988; Figure 1). The 
project area is approximately 38 acres (Assessor’s Parcel Numbers 0167-091-02, 0167-091-08, 0167-
091-04, and 0167-091-05), which were previously cultivated in citrus. The proposed project is 
residential development comprising 214 single-family detached homes with associated recreational 
amenities. 
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SETTING 

NATURAL SETTING 

The natural setting of the project vicinity is presented based on the underlying theoretical 
assumption that humans and human societies are in continual interaction with the physical 
environment. Being an integral and major part of the ecological system, humans adapt to the 
environment through technological and behavioral changes. Locations of archaeological sites are 
based on the constraints of these adaptations, whether it is proximity to a particular resource, 
topographical restrictions, or shelter and protection. Sites will also contain an assemblage of 
artifacts and ecofacts consistent with the particular interaction. 

Hydrology 

The project region is characterized by a temperate climate, with dry, hot summers and moderate 
winters. Rainfall ranges from 12 to 16 inches annually (Beck and Haase 1974). Precipitation usually 
occurs in the form of winter rain, with warm monsoonal showers in summer. An ephemeral 
drainage bounds the western edge of the project parcel and the nearest natural reliable source of 
water is Lytle Creek, which drains south-southeast approximately 3 miles east of the project. 

Biology 

At an average elevation of approximately 1,220 feet above mean sea level (amsl), the project is 
within the Lower Sonoran Life Zone of California (Schoenherr 1992), which ranges from below sea 
level to 3,500 feet amsl. Although the natural vegetation has been largely removed from the project 
by past cultivation and weed abatement disking, pioneer species such as hare oat, mustard, Russian 
thistle, telegraph weed, and xeric grasses were noted on the property. Extensive fauna are known 
locally, including many endemic species of reptiles, birds, and insects. 

Geology 

The project area is located at the northern end of the Peninsular Ranges Geomorphic Province that 
extends from the Transverse Ranges to the tip of Baja California and includes the Los Angeles Basin 
(California Geological Survey 2002; Norris and Webb 1976). This region is characterized by a series of 
mountain ranges separated by northwest-trending valleys subparallel to faults branching from the 
San Andreas Fault. The geology of this province is similar to that of the Sierra Nevada, with 
numerous rock outcroppings useful to the Native Americans for resource milling, shelter and 
ceremonial art. 

CULTURAL SETTING 

Prehistory 

Chronologies of prehistoric cultural change in Southern California have been attempted numerous 
times, and several are reviewed in Moratto (1984). No single description is universally accepted as 
the various chronologies are based primarily on material developments identified by researchers 
familiar with sites in a particular region and variation exists essentially due to the differences in 
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those items found at the sites. Small differences occur over time and space, which combine to form 
patterns that are variously interpreted. 

Currently, two primary regional culture chronology syntheses are commonly referenced in the 
archaeological literature. The first, Wallace (1955), describes four cultural horizons or time periods: 
Horizon I – Early Man (9000–6000 BC), Horizon II – Milling Stone Assemblages (6000–3000 BC), 
Horizon III – Intermediate Cultures (3000 BC–AD 500), and Horizon IV – Late Prehistoric Cultures (AD 
500–historic contact). This chronology was refined (Wallace 1978) using absolute chronological 
dates obtained after 1955. 

The second cultural chronology (Warren 1968) is based broadly on Southern California prehistoric 
cultures and was also revised (Warren 1984; Warren and Crabtree 1986). Warren’s (1984) 
chronology includes five periods in prehistory: Lake Mojave (7000–5000 BC), Pinto (5000–2000 BC), 
Gypsum (2000 BC–AD 500), Saratoga Springs (AD 500–1200), and Protohistoric (AD 1200–historic 
contact). Changes in settlement pattern and subsistence focus are viewed as cultural adaptations to 
a changing environment, which begins with gradual environmental warming in the late Pleistocene, 
continues with the desiccation of the desert lakes, followed by a brief return to pluvial conditions, 
and concludes with a general warming and drying trend, with periodic reversals that continue to the 
present (Warren and Crabtree 1986). 

After AD 500, there was an influx of Native American groups from the eastern deserts into southern 
California. These groups brought changes in subsistence focus and associated technologies, as well 
as burial practices. These cultural changes along with the group migrations are known as the 
Shoshonean Intrusion or Shoshonean Wedge (Kroeber 1925; Koerper 1979) and the Takic Wedge 
(Bergin and Ferraro 1999). The term Takic Wedge refers to the wedge of Takic culture groups that 
moved to the coast, displacing tribes of the Hokan and Yuman language stocks to the north and 
south (Shipley 1978). The ethnographically recorded Luiseño, Juaneño, and Gabrielino are thought 
to be the descendants of prehistoric Takic populations that settled along the coast during the Late 
Prehistoric Period, or perhaps even earlier. The Serrano and Cahuilla, more distant from the coast, 
are also Takic-speaking tribes within this wedge. 

Ethnography 

The project is located near the intersection of the traditional cultural territories of the Cahuilla and 
the Serrano (Bean 1978; Bean and Smith 1978; Kroeber 1925). Tribal territories were somewhat 
fluid and changed over time. Like other Native American groups in Southern California, they were 
semi-nomadic hunter-gatherers who subsisted by exploitation of seasonably available plant and 
animal resources. The first written accounts of Native American groups in Southern California were 
by Spanish missionaries in the late 18th century. Later documentation of the Serrano was by 
Benedict (1924), Bright (1975), Strong (1929), and many others. The Cahuilla were studied by 
Barrows (1900), Kroeber (1908), Hooper (1920), and others. 

Cahuilla 

The territory of the Cahuilla ranged from the San Bernardino Mountains south to Borrego Springs 
and the Chocolate Mountains, from Orocopia Mountain to the east, to the San Jacinto Plain and 
Palomar Mountain to the west (Bean 1978). Cahuilla territory lies within the geographic center of 
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Southern California and encompassed diverse environments ranging from inland river valleys and 
foothills to mountains and desert (Bean and Shipek 1978). 

Cahuilla villages, generally located near water sources within canyons or near alluvial fans, 
comprised groups of related individuals, generally from a single lineage, and the territory around the 
village was owned by the villagers (Bean 1978). Like other Native American groups in Southern 
California, the Cahuilla were semi-nomadic peoples leaving their villages and utilizing temporary 
campsites to exploit seasonably available plant and animal resources (James 1960). 

Cahuilla subsistence was based primarily on acorns, honey mesquite, screw beans, piñon nuts, and 
cactus fruit, supplemented by a variety of wild fruits and berries, tubers, roots, and greens (Kroeber 
1925; Heizer and Elsasser 1980). Hunting deer, rabbit, antelope, bighorn sheep, reptiles, small 
rodents, quail, doves, ducks, and reptiles by means of bows, throwing sticks, traps, and communal 
drives is documented (James 1960). 

Serrano 

The Serrano lived in the area generally north of Cahuilla territory (western Riverside County), 
occupying much of present-day San Bernardino County and northeastern Los Angeles County, but 
there is some overlap in the perceived ancestral areas. The term Serrano is Spanish for 
“mountaineer” or “highlander” and was given to people who inhabited the areas of the San 
Bernardino Mountains that had no associated mission. 

The Serrano, like the Cahuilla, were hunter-gatherers who relied on the women to do much of the 
collecting while the men hunted and captured various animals. Although they exploited whatever 
flora was available in the area they happened to be, generally they collected acorns, pinion nuts, 
honey, mesquite, yucca, and cactus fruits, in addition to various seeds, bulbs, and roots. Plants were 
consumed both raw and cooked. Food processing involved the use of manos, metates, mortars, and 
pestles. Antelope, deer, mountain sheep, rabbits, and rodents were killed and captured, and the 
most common hunting implements were the bow and arrow, throwing stick, traps, snares, and 
deadfalls. Meat was prepared in earth ovens, by boiling in watertight baskets, or by parching (Bean 
and Smith 1978). 

Most of the Serrano lived in small villages near reliable sources of water (springs, perennial seeps, 
streams, and small lakes) (Benedict 1924). They lived in tule-covered, dome-shaped structures and 
had ceremonial houses and sweat houses for their religious activities. The basic settlement unit was 
a village with a number of small satellite resource-gathering camps. The project area is in the vicinity 
of the ethnohistorically known village of Kaawchama (or Wa’aachnga), which developed around the 
San Bernardino Asistencia (see below; McCawley 1996). 

The Serrano had a patrilineal society composed of clans and families linked by both ancestry and 
ceremony. Three clans divided this group: the Mohineyam, the Yuhevatam, and the Maringayam. 
The Serrano were also divided by moieties: the Wildcats and the Coyotes. 

With the Spanish intrusion came a drastic change in lifestyle for the natives of Southern California. 
Incorporation of the indigenous populations into the mission system led to the disruption of native 
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cultures and changes in subsistence and land use practices. Mission San Gabriel, established in 1771, 
probably had a limited effect on the Serrano population until the San Bernardino Asistencia (and the 
the Mill Creek Zanja that served it) were established in what would become Redlands around 1820 
(Harley 1988). Within a short time, the missions controlled many ranchos where Indians lived and 
worked. 

History 

In California, the historic era is generally divided into three periods: the Spanish Period (1769–1821), 
the Mexican Period (1821–1848), and the American Period (1848–present). As the resource 
identified within the project area most likely dates to the 20th century, this historic context is limited 
to a summary addressing San Bernardino County and the City of Redlands. 

San Bernardino County 

In 1820, an asistencia of the Mission San Gabriel was established at the Native American village of 
Kaawchama (Hispanicized to Guachama) in the area that would become the western portion of 
Redlands (McCawley 1996). The 35,500-acre Rancho San Bernardino (which includes the project 
area) was granted to Antonio Maria Lugo in 1842 (Richards 1966). San Bernardino County was 
created in 1853 from portions of Los Angeles and San Diego Counties due to mineral wealth and the 
City of San Bernardino was incorporated as the County Seat the following year. Agriculture 
ultimately replaced mining as the county’s economic base, with thousands of acres under cultivation 
by the beginning of World War I (McGroarty 1914). 

Redlands 

After the Mormons left the San Bernardino Valley in the late 1850s, prominent individuals such as 
Ben Barton and Anson Van Leuven established ranches along what would become Barton Road. By 
the end of the decade, the area around the mouth of the Santa Ana Canyon was acquired by the 
Crafts family and would later become known as Crafton. The community that subsequently 
developed in the area between Crafton and the Old San Bernardino Mission district became known 
as Lugonia (after the Lugo family, original owners of Rancho San Bernardino). By the early 1880s, 
two Lugonia entrepreneurs, E.G. Judson and F.E. Brown, formed the Redlands Water Company and 
began buying up land and constructing reservoirs and canals to provide water to their acquisitions. 
Judson and Brown platted the town of Redlands (named for the color of the soil) in 1887 (Gudde 
1998). The town was incorporated the following year, fourth in the County of San Bernardino. 
Redlands prospered during the regional citrus boom, but from its founding it also developed with 
the substantial contributions of “gentlemen ranchers,” prosperous industrialists from the East Coast 
and the Midwest who established winter homes in the community. 
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METHODS 

RECORDS SEARCH 

On October 3, 2018, the cultural resources records search was conducted for the project area by 
Archaeological Technician Allegria Garcia at the South Central Coastal Information Center (SCCIC) 
located at California State University, Fullerton. It included a review of all recorded historic and 
prehistoric archaeological sites within one mile of the project, as well as a review of known cultural 
resource survey and excavation reports. In addition, the California State Historic Property Data File 
(HPD), which includes the National Register of Historic Places (National Register), California 
Historical Landmarks (CHL), and California Points of Historical Interest (CPHI), was searched. 

ADDITIONAL RESEARCH 
In June and July 2018, LSA Archaeologist Riordan Goodwin conducted additional research, including 
review of historic period aerial photographs and maps. 

ARCHAEOLOGICAL FIELD SURVEY 
On September 29, 2018, LSA Archaeologist Riordan Goodwin and Archaeological Technician Melissa 
Jenkins completed an intensive pedestrian survey of the project parcel. The property was surveyed 
in systematic parallel transects spaced by approximately 10 meters (approximately 35 feet). Special 
attention was paid to areas of exposed soil for surface artifacts and features and rodent burrows for 
evidence of archaeosols. The purpose of this survey was to identify and document, prior to the 
beginning of ground-disturbing activities, any cultural resources and thus also to identify any area(s) 
that might be sensitive for buried cultural resources. 
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RESULTS 

RECORDS SEARCH 

Data from the SCCIC indicate there have been 33 cultural resource studies previously conducted 
within one mile of the proposed project, one of which specifically addressed the project area (Tang 
and Hogan 2006). One water conveyance (36-012468) was previously documented within the 
project area. Although no prehistoric resources were documented within the study area, an 
additional 78 resources have been recorded within one mile, including historic period foundations 
and refuse scatters, water conveyance features, orchards, landscaping, and a preponderance of built 
environment properties (Table A). One built environment resource has been evaluated as eligible for 
the National Register of Historic Places (National Register) and most others have been designated as 
historically significant by the City. 

Table A: Resources Within One Mile of the Project Area with DPR Documentation 
Primary # OHP # Site Description Status Code 

36-006084  Historic period refuse scatters   

36-006095 — Historic period refuse scatter — 

36-007765 — Water conveyance features, refuse scatter — 

36-007766 — Orange grove, water conveyance, driveway and foundation features  

36-007767 — Driveway, retaining wall, and landscaping  

36-007768 
— 

Orange grove, foundation, water conveyance, and driveway features, 
landscaping 

— 

36-008135 — Water conveyance system — 

36-008136 — 9949 Alabama Street; early 20th century farm complex (house and reservoir) — 

36-012468* — Water conveyance (orchard irrigation) system  — 

36-012531 — 1042 Pioneer Avenue; c. 1915 residence — 

36-012532 — 1074 Pioneer Avenue; c. 1915 residence — 

36-012852 — Water conveyance system, refuse scatter — 

36-013514 — 1660 West San Bernardino Avenue; c. 1901 residence — 

36-013622 — Cobble curb feature — 

36-013775 — Water conveyance system — 

36-013783 — Water conveyance system — 

36-016703 61805 833 Calhoun Street; c. 1910 residence 5S2 

36-016704 61804 907 Calhoun Street; c. 1910 residence 5S2 

36-016705 61803 922 Calhoun Street; c. 1910 residence 5S2 

36-016707 61807 731 Cedar Avenue; c. 1895 residence 3S 

36-016740 61746 837 Clay Street; c. 1895 residence 5S2 

36-016741 61745 838 Clay Street; c. 1895 residence 5S2 

36-016742 61744 904 Clay Street, c. 1900 residence 5S2 
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Table A: Resources Within One Mile of the Project Area with DPR Documentation 
Primary # OHP # Site Description Status Code 

36-016743 61743 908 Clay Street, c. 1915 residence 5S2 

36-016744 61742 911 Clay Street, c. 1925 residence 5S2 

36-016745 61741 914 Clay Street, c. 1900 residence 5S2 

36-016746 61740 917 Clay Street, c. 1915 residence 5S2 

36-016747 61739 920 Clay Street, c. 1895 residence 5S2 

36-016748 61738 924 Clay Street, c. 1925 residence 5S2 

36-016749 61737 930 Clay Street, c. 1900 residence 5S2 

36-016750 61736 936 Clay Street, c. 1915 residence 5S2 

36-016751 61735 937 Clay Street, c. 1895 residence 5S2 

36-016752 61756 910 Columbia Street ; c. 1910 residence 5S2 

36-016753 61755 913 Columbia Street; c. 1905 residence 5S2 

36-016754 61754 914 Columbia Street; c. 1905 residence 5S2 

36-016755 61754 936 Columbia Street ; c. 1905 residence 5S2 

36-017118 — 928 Orange Street; c. 1900 residence 5S 

36-017119 — 930 Orange Street; c. 1900 residence 5S 

36-017120 — 931 Orange Street; “prior to 1895” residence 5S 

36-017121 — 1001 Orange Street; c. 1895 residence — 

36-017122 — 1101 Orange Street; c. 1890 residence 5S 

36-017123 — 1157 Orange Street; c. 1890 residence 5S 

36-017124 — 1234 Orange Street; “early” residence 5S? 

36-017413 61950 106 West Lugonia Avenue; c. 1895 residence 5S2 

36-017414 61951 706 West Lugonia Avenue; c. 1895 residence 5S2 

36-017503 62052 911 Washington Street, c. 1895 residence 5S2 

36-017504 62051 917 Washington Street, c. 1895 residence 5S2 

36-017505 62050 922 Washington Street, c. 1895 residence 5S2 

36-017506 62049 923 Washington Street, c. 1895 residence 5S2 

36-017507 62048 926 Washington Street, c. 1895 residence 5S2 

36-017508 62047 927 Washington Street, c. 1895 residence 5S2 

36-017509 62046 929 Washington Street, c. 1900 residence 5S2 

36-017510 62045 937 Washington Street, c. 1900 residence 5S2 

36-017511 62044 940 Washington Street, c. 1900 residence 5S2 

36-017512 62043 1033 Washington Street, c. 1895 residence 5S2 

36-017513 62042 1101 Washington Street, c. 1920 residence 5S2 

36-017514 62041 1102 Washington Street, c. 1895 residence 5S2 

36-017515 62040 1033 Washington Street, c. 1900 residence 5S2 

36-017516 62039 1108 Washington Street, c. 1920 residence 5S2 
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Table A: Resources Within One Mile of the Project Area with DPR Documentation 
Primary # OHP # Site Description Status Code 

36-017517 62038 1114 Washington Street, c. 1895 residence 5S2 

36-017518 62037 1115 Washington Street, c. 1915 residence 5S2 

36-017519 62036 1117 Washington Street, c. 1910 residence 5S2 

36-017520 62035 1118 Washington Street, c. 1900 residence 5S2 

36-017521 62034 1121 Washington Street, c. 1920 residence 5S2 

36-017522 62033 1122 Washington Street, c. 1900 residence 5S2 

36-017523 62032 1126 Washington Street, c. 1920 residence 5S2 

36-017524 62031 1127 Washington Street, c. 1920 residence 5S2 

36-017525 62030 1131 Washington Street, c. 1910 residence 5S2 

36-017526 62029 1136 Washington Street, c. 1915 residence 5S2 

36-017527 62028 1140 Washington Street, c. 1915 residence 5S2 

36-017528 62027 1141 Washington Street, c. 1900 residence 5S2 

36-017529 62026 1144 Washington Street, c. 1900 residence 5S2 

36-017530 62025 1145 Washington Street, c. 1900 residence 5S2 

36-017531 62024 1155 Washington Street, c. 1925 residence 5S2 

36-017532 62023 1211 Washington Street, c. 1900 residence 5S2 

36-017536 62126 Bridge over SR-30 (#54-341) c. 1916 7R 

36-017537 62127 Bridge over SR-30 (#54-341) c. 1932 7R 

36-020771 — Residential complex c. 1943 6Z 

36-031678 — Historic period refuse scatter — 

*Within project area 

ADDITIONAL RESEARCH 
Review of the Phase I ESA and historic period aerial photographs indicates that although there were 
never any buildings within the project area, the parcel was under cultivation with a citrus orchard 
prior to 1930 until at least 2017 (Converse Consultants 2017; HistoricAerials.com var.). 

ARCHAEOLOGICAL FIELD SURVEY 
Mr. Goodwin and Archaeological Technician Melissa Jenkins conducted the pedestrian survey of the 
entire project area. Visibility was good at approximately 80 percent with the surface partially 
obscured by vegetation and piles of chipped/mulched trees. The project parcel has been subjected 
to surface disturbance from decades of citriculture. Soils are silty alluvium. 

Smudge pots and smudge pot elements, as well as trace, extremely fragmentary historic refuse 
(lacking any concentrations or apparent depth) was noted on the surface throughout the project 
parcel. The refuse is likely the result of the historic period practice of using kitchen garbage as a ‘soil 
amendment’ or fertilizer in orchards. The eastern portion of a cobble masonry curb (36-013622 was 
noted in the Texas Street right-of-way on the southern edge of the project and appeared to be in 
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good condition. With the exception of the above and the previously documented historic period 
water conveyance system (see below), no cultural resources were identified within or on the 
periphery of the project area. 

Site 36-012468 

This water conveyance (citrus irrigation) system documented by CRM Tech in the mid-2000s is a 
somewhat unusual combination of rock-and-mortar flumes, brick flow control weirs and concrete 
distribution standpipes (Tang and Hogan 2006). Rock-and-mortar flumes are generally associated 
with late-19th to early 20th century agriculture, and the combination of materials and technology 
(field stone, some quarried stone, cement-surfaced brick-and-mortar, and pre-cast concrete pipes) 
suggests a 1900s to 1910s flume irrigation system that may have been later enhanced with or 
superseded by a concrete standpipe system supplied by underground pipelines. There are 
indications of repair and resurfacing of the flumes. It has been severely damaged by orchard-
removal activities with most of the standpipes displaced or destroyed; one of the flumes has been 
destroyed and the other three are disrupted to varying degrees. 

DISCUSSION 
The water conveyance system within the project area was previously evaluated by CRM Tech as “not 
eligible for the California Register of Historical Resources (California Register) or local designation 
under the City Ordnance, and does not constitute a ‘historical resource’ as defined by CEQA” (Tang 
and Hogan 2006). The resources adjacent to the project are a cobblestone curb and unremarkable 
remnants of local agriculture (a citrus orchard, associated residential foundation, water conveyance, 
wall, and driveway features) and there are no prehistoric or known Native American heritage-
related resources documented within a mile of the project area. Therefore, sensitivity for 
undocumented subsurface cultural resources is low. 
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RECOMMENDATIONS 

A cultural resources records search, additional research, and a field survey were conducted for the 
project area. A previously documented historic period cultural resource was identified within the 
project area that was previously evaluated as not a “historical resource” as defined by CEQA. The 
resources adjacent to the project area are a cobblestone curb and unremarkable remnants of local 
agriculture, and no prehistoric or historic-period resources related to Native American cultural 
heritage are documented within a mile. Considering these factors, the project parcels have little or 
no potential for subsurface resources. Therefore, the findings and recommendations of the previous 
cultural resources assessment are carried forward: no impact to cultural resources and no further 
cultural resources investigation or archaeological monitoring is necessary. 

In the event that archaeological materials are encountered during construction, all construction 
work should be halted and a qualified archaeologist consulted to determine the appropriate 
treatment of the discovery (California Code of Regulations, Title 14, Chapter 3, Section 15064.5(f)). 

In the event human remains are encountered, State Health and Safety Code Section 7050.5 states 
that no further disturbance shall occur until the County Coroner has made a determination of origin 
and disposition pursuant to Public Resources Code Section 5097.98. The County Coroner must be 
notified of the find immediately. If the remains are determined to be Native American, the County 
Coroner will notify the NAHC, which will determine and notify an MLD. With the permission of the 
landowner or his/her authorized representative, the MLD may inspect the site of the discovery. The 
MLD shall complete the inspection within 48 hours of notification by the NAHC. The MLD will have 
the opportunity to offer recommendations for the disposition of the remains. 
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State of California C The Resources Agency 

DEPARTMENT OF PARKS AND RECREATION 

CONTINUATION SHEET 

Primary # 36-012468  

HRI #   

Trinomial   
 
 
Page 1 of 1  *Resource Name or #: (Assigned by recorder) N/A  
*Recorded by Melissa Jenkins and Rory Goodwin *Date: 9/29/2018   Continuation X Update 
 
This water conveyance (citrus irrigation) system documented by CRM Tech in the mid-2000s is a somewhat unusual 
combination of rock-and-mortar flumes, brick flow control weirs and concrete distribution standpipes (Tang and Hogan 
2006). Rock-and-mortar flumes are generally associated with late-19th to early 20th century agriculture, and the 
combination of materials and technology (field stone, some quarried stone, cement-surfaced brick-and-mortar, and pre-
cast concrete pipes) suggests a 1900s to 1910s flume irrigation system that may have been later enhanced with, or 
superseded by a concrete standpipe system supplied by underground pipelines, and there are indications of repair and 
resurfacing of the flumes. It has been severely damaged by orchard-removal activities with most of the standpipes 
displaced or destroyed, one of the flumes destroyed and the other three disrupted to varying degrees. The irrigation 
system will be completely removed by the current project. 
 
Reference 
 
Tang, Bai, and Michael Hogan 
2006 Historical/Archaeological Resources Survey Report Redlands Commons Project Assessor's Parcel Nos. 0167-091-
02, -04, -04, and -08 City of Redlands, San Bernardino County, California. 
 

 
View south of flume showing brick-and-mortar weir (flow control structure) 
 



State of Californla--The Resources Agency 
DEPARTMENT OF PARKS AND RECREATION 

Primary # 36-012468 
HRI# ____________________________ __ 

PRIMARY RECORD Trinomial CA-SBR-12260H 
NRHP Status Code_-"-6::.Z _______ _ 

Other L1stlngs ________________________________________ _ 

Review Code Reviewer Date 
Page __ 1_of __ 4_ *Resource Name or # (Assigned by recorder) CRM TECH 1872 -1H 

P1. Other Identlfler: __________________________________________________________________ _ 

*P2. Location: V Not for Publication Unrestricted *a. County San Bernardino 

and (P2b and P2c or P2d. Attach a Location Map as necessary.) 
*b. USGS7.S'Quad Redlands, Calif. Date 1967, photorevised 1996 

Tl§.; R3W;~1/40f~1/40fSec___..!L; S.B. B.M. 
Elevation: Ca. 1,300 feet above mean sea level 

c. Address N/A City Redlands Zip 
d. UTM: (Give more than one for large andlor linear resources) Zone---.ll; A : 482030 mEl 3770940 mN 

B: 482325 mEl 3770940 mN 
C: 482330 mE/3770575 mN 
D: 482030 mE/3770575 mN 

UTM Derivation: V USGS Quad GPS -- --
e. Other Locatlonal Data: (e.g., parcel #, directions to resource, etc., as appropriate) The site is 

located 300 feet west of Texas Street, 600 feet east of Tennessee Street, 
and between Pioneer Street and San Bernardino Avenue. 

*P3a. Description: (Describe resource and its major elements. Include design, materials, condition, alterations, size, 
setting , and boundaries) The site consists of an abandoned historic-era irrigation 
system for the existing citrus groves. The main components of he site are 
four concrete and stone flumes oriented in the north-south direction with 
associated features such as weir boxes. The flumes are no longer in use and 
are in a state of disrepair. 

*P3b. 

*P4. 

IPsa. 
PSb. 
*P6. 

*P7. 
*P8. 

*P9. 
*P10. 

*P11. 

Resource Attributes: (List attributes and codes) AH6: water conveyance system 
Resources Present: __ Building __ Structure __ Object..l.. Site __ District __ Element of District 

Isolate Other 

Photograph or Drawing (Photograph reguired for buildings, structures, and Objects.) 
Description of Photo: (view, date, accession #) ________________________ _ 
Date Constructed/Age and Sources:..l..Historic __ Prehistoric Exact date unknown 

Owner and Address: Unknown 
-~~~~--------------------------------------------------------

Recorded by: (Name, affiliation, and address) Laurie Taylor, CRM TECH, 4472 Orange Street, 
Riverside, CA 92501 
Date Recorded: June 26, 2006 
Survey Type: (Describe) Intensive-level CEQA-compliance survey 

Report Citation: (Cite survey report and other sources, or enter "none.") Deirdre Encarnacion and 
Nicholas Hearth (2006): Historical/Archaeological Resources Survey Report: 
Redlands Commons Project, Assessor's Parcel Nos. 0167-091-02, -04, -05, and 
-08, City of Redlands, San Bernardino County, California. On file, 
Archaeological Information Center, San Bernardino County Museum, Redlands. 

*Attachments:_None~Location Map~Sketch Map __ Continuation Sheet __ Building, Structure, and Object Record 
~Archaeological Record_District Record_Linear Resource Record __ Miliing Station Record ___ Rock Art Record 
_Artifact Record_Photograph Record_Other (List) : _____________________________________________ __ 
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State of Californla··The Resources Agency 
DEPARTMENT OF PARKS AND RECREATION 

Primary # 36-012468 
Trinomial CA-SBR-12260H 

ARCHAEOLOGICAL SITE RECORD 
Page_2_of_4_ *Resource Name or# (Assigned by recorder) CRM TECH 1872-1H 

A 1. Dimensions: a. Length 1,230 feet (N-S) b. Width --==-9..::.9~0----=f.:::e.:::eC!:t'---.l..(=:E~-..:..:W...L) _______ _ 
Method of Measurement: Paced Taped Visual estimate Other: Measured from map 

Method of Determination (Check any that apply.) : Artifacts_{ . ..Features __ Soil __ Vegetation 
Topography Cut bank Animal burrow Excavation Property boundary Other (Explain} : ____ _ 

Reliability of Determlnatlon :_ High L Medium __ Lo-;- Explain : ___ ~_-__________ _ 

Limitations (Check any that apply) : Restricted access Paved/built over_Site limits incompletely defined 
Disturbances V Vegetation - Other (Explain) : 

A2. Depth: -_None V Unknown Met-h-o-d-o-f-D-e-te-r-m-in-a-ti-o-n-: --------------

*A3. Human Remains: PresentLAbsent_Possible_Unknown (Explain} : _____________ _ 

*A4. Features: (Number, briefly describe, indicate size, list associated cultural constituents, and show location of each 
feature on sketch map.) The main features at the site are four north-south trending 
rock-and-concrete flumes with associated weir boxes. 

*AS. Cultural Constituents: (Describe and quantify artifacts, ecofacts, cultural residues, etc ., not associated with 
features.) Ci trus trees and scattered smudge pots are found throughout the site 
area. 

*AS. Were Specimens COliected?~NO ___ Yes (If yes, attach Artifact Record or catalog and identify where 

specimens are curated.) 
*A7. Site Condition: __ GoodLFair __ Poor (Describe disturbances.}: _______________ _ 

*AS. Nearest Water (Type, distance, and direction.) : __ ...:.A-=------'s"'m=a.:::l.:::l'--...:.s::..oe::..:a=.:s:::.:o:::.:n:..:=a.:::l'--...:.s:....:t::..:r::..:e:::.:a::::m"'-------"o:..:;n:..::c::..oe=------'r=-=a~n 
approximately 1 mile north of the site. 

*A9. Elevation: Ca. 1,300 feet above mean sea level 
A10. Environmental Setting: (Describe vegetation, fauna, soils, geology, landform, slope, aspect, exposure, etc.): The 

site is located in a semi-rural setting, on relatively level land that has 
been under cultivation as citrus groves for more than 100 years. 

A11. Historical Information: Gravity-flow irrigation was the standard practice in citrus 
cultivation in southern California throughout the historic period and well 
into modern times, supplanted by the mini-sprinkler drip system only in the 
1970s. None of the irrigation features found at this site bears any 
distinctive characteristics associated with a particular time period. 
coupled with the usual lack of specific documentation in historical sources, 
the precise age of this irrigation system is difficult to ascertain. 

*A12. Age:_Prehistoric Protohistoric 1542·1769 1769-1848_1848-1880 V 1880-1914 V 1914-1945 

A13. 

Post 1945 Undetermined Describe position In regional prehistoric chronology or factual historic dates If 
known: ________________________________________ __ 

Interpretations: (Discuss scientific , interpretive, ethnic, and other values of site, if known) The site 
represents a localized irrigation system built for the surrounding groves. 
In the citrus-growing areas of southern California, such minor, fragmented 
elements of the historic infrastructure are virtually ubigui tous, and these 
specimens do not demonstrate any particular potential for important 
archaeological data for the study of local history. 

A14. Remarks: The site does not appear eligible for listing in the National 
Register or the California Register. 

A1S. 
A1S. 

*A17. 

References: (Documents, informants, maps, and other references.}: _________________ __ 
Photographs: (List subjects, direction of view, and accession numbers or attach a Photograph Record.}: ____ _ 
Original MedialNegativesKeptat: CRM TECH, 4472 Orange street, Riverside, CA 92501 
Form Prepared by: Adrian Sanchez Moreno Date: June 30, 2006 
Affiliation and Address: CRM TECH, 4472 Orange Street, Riverside, CA 92501 
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3536 Concours Street, Suite 100 | Ontario, CA 91764

Office: 909.974.4500

To: Loralee Farris, City of Redlands
From: Emily Elliott, AICP,  Michael Baker International
Date:  July 18, 2019
Project: Griffin Homes Heritage Specific Plan IS/MND 
Subject: Review of the Updated Geotechnical and Infiltration Evaluation for 

Proposed Residential Development Citrus Valley Project North of San 
Bernardino Avenue and West of Texas Street, City or Redlands, San 
Bernardino County, California, Prepared by GeoTek, Inc. (October 2017)

Introduction
As requested, Michael Baker International (Michael Baker) reviewed the Updated Geotechnical 
and Infiltration Evaluation for Proposed Residential Development Citrus Valley Project North of 
San Bernardino Avenue and West of Texas Street, City or Redlands, San Bernardino County, 
California, Prepared by GeoTek, Inc. (October 2017) (Geotechnical Evaluation) for the proposed 
project. Specifically, the area discussed in this memorandum consists of an approximately 37.3-
acre study area. The project site is situated within Assessor’s Parcel Numbers 0167-091-02-0000, 
0167-091-04-0000, 0167-091-05-0000, and 0167-091-08-0000, located west of Texas Street, 
north of San Bernardino Avenue and south of Pioneer Avenue, in the City of Redlands, San 
Bernardino County, California.

Findings and Opinions
Based upon a review of the Geotechincal Evaluation, it is our professional opinion that the 
research, methods, and analysis applied are consistent with current industry standards and 
covers the geotechnical subject matter applicable to environmental review. Therefore, the 
information and results provided in these reports appears to be adequate for incorporating into 
the California Environmental Quality Act document.   

Please do not hesitate to contact me at (949) 974-4961 or Emily.Elliott@mbakerintl.com if you 
have any further questions or if above statement needs further clarification. 
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5 Hutton Center Drive, Suite 500 | Santa Ana, CA 92707

Office: 949.472.3505 | Fax: 949.837.4122

To: Emily Elliott, Michael Baker International (Michael Baker)
From: Kristen Bogue, Michael Baker
Date:  July 19, 2019
Project: Griffin Homes Heritage Specific Plan IS/MND 
Subject: Phase I ESA CEQA Adequacy Review

After reviewing the Phase I ESA for the Griffin Homes Heritage Specific Plan project, I have the 
following concerns:

 Date of the Phase I ESA. The Phase I ESA is greater than a year old.  This is fine for the 
purposes of CEQA, as long as the existing conditions have not changed.  The document 
mentions the site as vacant with no structures. However, based on aerial imagery, there 
is evidence of soil movement on the site and it may be prudent of someone to document 
somewhere what these current activities are and that they would not affect the findings 
presented in the Phase I ESA.

 The Phase I ESA should document that there is no evidence of storage 
facilities/maintenance areas on the project site for the purposes of the on-site past 
agricultural activities (I can’t actually verify any of this because the decade aerials in the 
appendix are not legible); and

 The Phase I ESA mentions multiple areas of adjoining past industrial uses, but then 
dismisses them as a concern based on the EDR database records.  The findings section 
should include other sources of information to better address what these uses were and 
why they aren’t a concern (other than just EDR database records) (note, since the 
Appendix is not legible, I can’t review any of the backup).

 The Phase I ESA notes that sampling is being conducted, or will be conducted. I 
recommend the Lead Agency confirm the timing of this investigation and if necessary, roll 
it into the CEQA document (it may remove the need for further investigation on the residual 
agricultural herbicide/pesticide issue.

 The Appendix notes that the property is in an airport influence area. Confirm with the 
Leady Agency whether any specific mitigation language or conditions apply.

 Finally, include mitigation for the potential asbestos in irrigation pipes (this issue is noted, 
but under a separate heading).  

Please do not hesitate to contact me at (949) 855-5747 or kbogue@mbakerintl.com if you have 
any further questions or if above statement needs further clarification. 
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Tract 20257 JN 10217 

Griffin Residential III, LLC Preliminary Report 

 
Hydrology & Hydraulics 

Preliminary Report 
City of Redlands 

County of San Bernardino 

 

 
 

Prepared: December 2018 (Preliminary Report) 
Revised: - 

 
 
 

FOR: 
Griffin Residential III, LLC 

Tract 20257 
 

Prepared For: 
Griffin Residential III, LLC 

Michael Vairin, Senior Vice President 
110 North Lincoln Avenue, Suite 100 

Corona, CA 92882 
951-547-3517 

 
Prepared by: 

Hicks & Hartwick, Inc. 
37 E Olive Ave. STE C 
Redlands, CA 92373 

909-793-2257 
  



Tract 20257 JN 10217 

Griffin Residential III, LLC Preliminary Report 

 
Hydrology & Hydraulics 

Preliminary Report 
City of Redlands 

County of San Bernardino 

 

 
Prepared: December, 2018 (Preliminary Report) 

 
FOR: 

Griffin Residential III, LLC 
Tract 20257 

 
Prepared for: 

Griffin Residential III, LLC 
Michael Vairin, Senior Vice President 
110 North Lincoln Avenue, Suite 100 

Corona, CA 92882 
951-547-3517 

 
Prepared by: 

Hicks & Hartwick, Inc. 
37 E Olive Ave. STE C 
Redlands, CA 92373 

909-793-2257 
 

Dated: December 17, 2018 
 
 
 
 
 

 
 

 

  



Tract No. 20257 
Preliminary Hydrology Report Narrative 

Page 1 of 2 

City of Redlands 
Tract No. 20257 

Hydrology & Hydraulics 
Preliminary Report 

GENERAL 

The subject property of this report is an approximately 40 acre parcel of land 
on the west side of Texas Street between Pioneer Avenue and San Bernardino 
Avenue.  The parcel is an old orange grove on the west.  The area generally drains to 
the west; however, there are north-south channels as part of the groves that intercept 
and divert the runoff north. 

This report covers the drainage conditions including the existing conditions 
and with the proposed development.  The watershed runoff rates are determined 
using San Bernardino County standards and computer calculations.  Rational 
Method Hydrology Computer Program Package, developed by Advanced 
Engineering Software (AES), is used to calculate the storm runoff rates. 

The hydrologic soil type, ground cover and development type are user 
specified.  Rational Hydrology analysis was performed for the theoretical 10-year 
and 100-year storm events.  Small Area Unit Hydrograph calculations are performed 
for the proposed 100-year storm events for select watersheds.  The detailed 
summary computer output for each analysis is attached as Exhibits.  Maps are 
provided, illustrating the layout for, and as referenced by, the computer models. 

EXISTING CONDITIONS 

This drainage study includes runoff analysis of offsite areas that drain to 
those portions of the surrounding streets that are immediately adjacent to the subject 
property.  These include San Bernardino Avenue on the south, Texas Street on the 
east and Pioneer Avenue on the north. 

The existing onsite watershed is orange groves. The eastern half of the subject 
property has fair coverage.  The westeren half of the subject property has poor 
coverage. 

The street flow depth in is calculated for the 10-year and 100-year storm 
events, for both the interim street section and the proposed street section.  These 
calculations are included in the section “Surface Hydraulics”. 

The existing hydrology is calculated based on the existing coverage as 
illustrated on the accompanying map.  The calculated 10-year and 100-year runoff 
for the existing conditions is attached hereto.  The existing conditions reference map 
is also attached. 

PROPOSED CONDITIONS 

The development proposed in conjunction with this study is a single family 
residential subdivision. The existing flow patterns will have only minor changes. 
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The offsite existing flow patterns will be retained.  It is calculated that the 10-
year storm will be retained within the streets and within the curb face of the streets.  
It is also calculated that the 100-year storm will be retained within the streets and 
within the street right-of-ways. 

The proposed development includes minor onsite storm drains, which 
connect to proposed detention basins at the northwest and southwest corners of the 
proposed development.  These proposed basins ultimately discharge into the 
adjacent streets, Pioneer Avenue and San Bernardino Avenue respectively. 

The proposed development, as described above, is shown on the proposed 
conditions map.  The calculated 10-year and 100-year runoff for the proposed 
conditions is attached hereto.  The proposed conditions reference maps are also 
attached. 

 



NOAA Atlas 14, Volume 6, Version 2 
Location name: Redlands, California,

USA* 
Latitude: 34.0792°, Longitude:

-117.1925° 
Elevation: 1310.63 ft**

* source: ESRI Maps 
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu
Maitaria, Deborah Martin, Sandra Pavlovic, Ishani Roy, Carl

Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao,
Geoffrey Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok,

John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.099
(0.082‑0.120)

0.128
(0.107‑0.156)

0.168
(0.139‑0.205)

0.201
(0.165‑0.247)

0.246
(0.196‑0.313)

0.283
(0.220‑0.367)

0.320
(0.243‑0.427)

0.360
(0.265‑0.494)

0.416
(0.293‑0.595)

0.460
(0.313‑0.682)

10-min 0.142
(0.118‑0.172)

0.184
(0.153‑0.224)

0.241
(0.199‑0.293)

0.288
(0.236‑0.354)

0.353
(0.280‑0.449)

0.405
(0.315‑0.526)

0.459
(0.348‑0.612)

0.516
(0.380‑0.708)

0.596
(0.420‑0.852)

0.659
(0.449‑0.977)

15-min 0.172
(0.143‑0.209)

0.223
(0.185‑0.271)

0.291
(0.241‑0.355)

0.348
(0.286‑0.428)

0.427
(0.339‑0.543)

0.490
(0.381‑0.637)

0.555
(0.421‑0.740)

0.624
(0.460‑0.856)

0.720
(0.508‑1.03)

0.797
(0.543‑1.18)

30-min 0.256
(0.213‑0.310)

0.331
(0.275‑0.403)

0.433
(0.359‑0.528)

0.517
(0.425‑0.636)

0.635
(0.504‑0.808)

0.729
(0.566‑0.947)

0.826
(0.626‑1.10)

0.928
(0.684‑1.27)

1.07
(0.756‑1.53)

1.19
(0.808‑1.76)

60-min 0.370
(0.308‑0.449)

0.480
(0.399‑0.583)

0.627
(0.519‑0.764)

0.749
(0.616‑0.921)

0.920
(0.730‑1.17)

1.06
(0.820‑1.37)

1.20
(0.906‑1.59)

1.34
(0.990‑1.84)

1.55
(1.10‑2.22)

1.72
(1.17‑2.55)

2-hr 0.528
(0.439‑0.641)

0.678
(0.563‑0.824)

0.877
(0.727‑1.07)

1.04
(0.857‑1.28)

1.27
(1.01‑1.62)

1.45
(1.13‑1.88)

1.63
(1.24‑2.18)

1.83
(1.35‑2.51)

2.09
(1.48‑3.00)

2.30
(1.57‑3.41)

3-hr 0.649
(0.540‑0.788)

0.830
(0.690‑1.01)

1.07
(0.888‑1.31)

1.27
(1.04‑1.56)

1.54
(1.23‑1.96)

1.76
(1.37‑2.28)

1.98
(1.50‑2.63)

2.20
(1.62‑3.02)

2.52
(1.78‑3.60)

2.76
(1.88‑4.09)

6-hr 0.908
(0.756‑1.10)

1.16
(0.964‑1.41)

1.49
(1.24‑1.82)

1.77
(1.45‑2.17)

2.14
(1.70‑2.72)

2.42
(1.89‑3.15)

2.72
(2.06‑3.62)

3.03
(2.23‑4.15)

3.44
(2.43‑4.92)

3.77
(2.57‑5.58)

12-hr 1.21
(1.01‑1.47)

1.56
(1.29‑1.89)

2.01
(1.66‑2.44)

2.37
(1.95‑2.91)

2.87
(2.28‑3.65)

3.25
(2.53‑4.22)

3.64
(2.76‑4.85)

4.04
(2.97‑5.53)

4.58
(3.23‑6.55)

5.00
(3.40‑7.40)

24-hr 1.63
(1.44‑1.88)

2.11
(1.86‑2.43)

2.73
(2.41‑3.16)

3.24
(2.83‑3.77)

3.92
(3.32‑4.72)

4.44
(3.69‑5.46)

4.97
(4.03‑6.26)

5.51
(4.34‑7.13)

6.24
(4.72‑8.42)

6.81
(4.98‑9.49)

2-day 2.01
(1.78‑2.32)

2.64
(2.33‑3.04)

3.46
(3.05‑4.01)

4.14
(3.62‑4.82)

5.05
(4.28‑6.09)

5.76
(4.78‑7.09)

6.48
(5.25‑8.16)

7.23
(5.70‑9.36)

8.24
(6.24‑11.1)

9.03
(6.61‑12.6)

3-day 2.18
(1.93‑2.51)

2.89
(2.56‑3.34)

3.85
(3.39‑4.45)

4.63
(4.05‑5.40)

5.72
(4.85‑6.89)

6.57
(5.45‑8.08)

7.45
(6.03‑9.38)

8.36
(6.59‑10.8)

9.62
(7.28‑13.0)

10.6
(7.76‑14.8)

4-day 2.35
(2.08‑2.71)

3.15
(2.78‑3.63)

4.21
(3.72‑4.87)

5.10
(4.46‑5.95)

6.34
(5.37‑7.63)

7.31
(6.07‑8.99)

8.32
(6.74‑10.5)

9.37
(7.39‑12.1)

10.8
(8.20‑14.6)

12.0
(8.78‑16.7)

7-day 2.71
(2.40‑3.13)

3.67
(3.24‑4.23)

4.95
(4.36‑5.72)

6.01
(5.26‑7.01)

7.50
(6.35‑9.03)

8.66
(7.19‑10.7)

9.88
(8.00‑12.4)

11.2
(8.79‑14.4)

12.9
(9.78‑17.4)

14.3
(10.5‑20.0)

10-day 2.94
(2.60‑3.38)

3.99
(3.53‑4.60)

5.41
(4.77‑6.25)

6.59
(5.77‑7.68)

8.24
(6.98‑9.92)

9.54
(7.92‑11.7)

10.9
(8.82‑13.7)

12.3
(9.71‑15.9)

14.3
(10.8‑19.3)

15.9
(11.6‑22.1)

20-day 3.63
(3.21‑4.18)

4.97
(4.40‑5.74)

6.79
(5.99‑7.86)

8.31
(7.27‑9.69)

10.4
(8.85‑12.6)

12.1
(10.1‑14.9)

13.9
(11.3‑17.5)

15.8
(12.4‑20.4)

18.4
(13.9‑24.7)

20.4
(14.9‑28.5)

30-day 4.27
(3.78‑4.92)

5.87
(5.19‑6.77)

8.03
(7.08‑9.29)

9.84
(8.61‑11.5)

12.4
(10.5‑14.9)

14.4
(12.0‑17.7)

16.5
(13.4‑20.8)

18.8
(14.8‑24.3)

21.9
(16.6‑29.6)

24.4
(17.9‑34.1)

45-day 5.11
(4.53‑5.89)

7.00
(6.19‑8.07)

9.56
(8.44‑11.1)

11.7
(10.3‑13.7)

14.8
(12.5‑17.8)

17.2
(14.3‑21.1)

19.7
(16.0‑24.8)

22.4
(17.7‑29.0)

26.2
(19.8‑35.3)

29.2
(21.4‑40.8)

60-day 5.99
(5.30‑6.90)

8.15
(7.21‑9.40)

11.1
(9.78‑12.8)

13.6
(11.9‑15.8)

17.1
(14.5‑20.6)

19.9
(16.5‑24.4)

22.8
(18.5‑28.7)

25.9
(20.4‑33.5)

30.3
(22.9‑40.8)

33.8
(24.7‑47.1)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

https://www.commerce.gov/
http://www.noaa.gov/


Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HEA2.DAT                                       
   TIME/DATE OF STUDY: 11:57 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =    2.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.4800 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0312 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0312 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0312 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   680.00 
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   ELEVATION DATA: UPSTREAM(FEET) =   1370.50  DOWNSTREAM(FEET) =   1359.20 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.987 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.540 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        0.50      0.75     0.200    56    9.99 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      0.63 
   TOTAL AREA(ACRES) =      0.50   PEAK FLOW RATE(CFS) =      0.63 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1359.20  DOWNSTREAM ELEVATION(FEET) = 1351.60 
   STREET LENGTH(FEET) =  1264.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.08 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.30 
     HALFSTREET FLOOD WIDTH(FEET) =    5.92 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.66 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.50 
   STREET FLOW TRAVEL TIME(MIN.) =  12.72   Tc(MIN.) =   22.70 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.903 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        6.39      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    6.39      SUBAREA RUNOFF(CFS) =    2.61 
   EFFECTIVE AREA(ACRES) =      6.89    AREA-AVERAGED Fm(INCH/HR) =  0.43 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.57 
   TOTAL AREA(ACRES) =        6.9        PEAK FLOW RATE(CFS) =       2.95 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.33   HALFSTREET FLOOD WIDTH(FEET) =   7.15 
   FLOW VELOCITY(FEET/SEC.) =  1.77   DEPTH*VELOCITY(FT*FT/SEC.) =   0.58 
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   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1944.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   22.70 
   RAINFALL INTENSITY(INCH/HR) =   0.90 
   AREA-AVERAGED Fm(INCH/HR) =  0.43 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.57 
   EFFECTIVE STREAM AREA(ACRES) =       6.89 
   TOTAL STREAM AREA(ACRES) =       6.89 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       2.95 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   603.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1365.80  DOWNSTREAM(FEET) =   1359.40 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.411 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.499 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        3.64      0.75     0.200    56   10.41 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      4.42 
   TOTAL AREA(ACRES) =      3.64   PEAK FLOW RATE(CFS) =      4.42 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  56 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   1359.40  DOWNSTREAM(FEET) =   1353.90 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   902.00   CHANNEL SLOPE =  0.0061 
   GIVEN CHANNEL BASE(FEET) =    2.00   CHANNEL FREEBOARD(FEET) =  1.0 
   "Z" FACTOR =   2.000   MANNING'S FACTOR = 0.015 
   *ESTIMATED CHANNEL HEIGHT(FEET) =   1.74 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.255 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   APARTMENTS                 B       11.70      0.75     0.200    56 
   RESIDENTIAL 
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   "3-4 DWELLINGS/ACRE"       B        1.41      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.243 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      10.79 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   4.61 
   AVERAGE FLOW DEPTH(FEET) =   0.69   TRAVEL TIME(MIN.) =   3.26 
   Tc(MIN.) =   13.67 
   SUBAREA AREA(ACRES) =    13.11       SUBAREA RUNOFF(CFS) =   12.67 
   EFFECTIVE AREA(ACRES) =     16.75     AREA-AVERAGED Fm(INCH/HR) =   0.17 
   AREA-AVERAGED Fp(INCH/HR) =   0.75  AREA-AVERAGED Ap =   0.23 
   TOTAL AREA(ACRES) =       16.8         PEAK FLOW RATE(CFS) =      16.29 
   GIVEN CHANNEL BASE(FEET) =    2.00   CHANNEL FREEBOARD(FEET) =  1.0 
   "Z" FACTOR =   2.000   MANNING'S FACTOR = 0.015 
   *ESTIMATED CHANNEL HEIGHT(FEET) =   1.85 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.85   FLOW VELOCITY(FEET/SEC.) =   5.17 
   LONGEST FLOWPATH FROM NODE      3.00 TO NODE      5.00 =    1505.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1353.90  DOWNSTREAM ELEVATION(FEET) = 1351.60 
   STREET LENGTH(FEET) =   163.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      16.87 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.46 
     HALFSTREET FLOOD WIDTH(FEET) =   15.32 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.40 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.56 
   STREET FLOW TRAVEL TIME(MIN.) =   0.80   Tc(MIN.) =   14.47 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.210 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.69      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.69      SUBAREA RUNOFF(CFS) =    1.16 
   EFFECTIVE AREA(ACRES) =     18.44    AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.27 
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   TOTAL AREA(ACRES) =       18.4        PEAK FLOW RATE(CFS) =      16.76 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.46   HALFSTREET FLOOD WIDTH(FEET) =  15.24 
   FLOW VELOCITY(FEET/SEC.) =  3.41   DEPTH*VELOCITY(FT*FT/SEC.) =   1.56 
   LONGEST FLOWPATH FROM NODE      3.00 TO NODE      6.00 =    1668.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   14.47 
   RAINFALL INTENSITY(INCH/HR) =   1.21 
   AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.27 
   EFFECTIVE STREAM AREA(ACRES) =      18.44 
   TOTAL STREAM AREA(ACRES) =      18.44 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      16.76 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        2.95   22.70    0.903  0.75( 0.43) 0.57       6.9       1.00 
       2       16.76   14.47    1.210  0.75( 0.20) 0.27      18.4       3.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       19.71   14.47    1.210  0.75( 0.24) 0.33      22.8       3.00 
       2       14.61   22.70    0.903  0.75( 0.26) 0.35      25.3       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      19.71    Tc(MIN.) =    14.47 
   EFFECTIVE AREA(ACRES) =      22.83   AREA-AVERAGED Fm(INCH/HR) =  0.24 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.33 
   TOTAL AREA(ACRES) =       25.3 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1944.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      9.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1351.60  DOWNSTREAM ELEVATION(FEET) = 1346.00 
   STREET LENGTH(FEET) =   312.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      20.31 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.47 
     HALFSTREET FLOOD WIDTH(FEET) =   15.71 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.91 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.82 
   STREET FLOW TRAVEL TIME(MIN.) =   1.33   Tc(MIN.) =   15.80 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.143 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.91      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.91      SUBAREA RUNOFF(CFS) =    1.19 
   EFFECTIVE AREA(ACRES) =     24.74    AREA-AVERAGED Fm(INCH/HR) =  0.26 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.35 
   TOTAL AREA(ACRES) =       27.2        PEAK FLOW RATE(CFS) =      19.71 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.46   HALFSTREET FLOOD WIDTH(FEET) =  15.48 
   FLOW VELOCITY(FEET/SEC.) =  3.90   DEPTH*VELOCITY(FT*FT/SEC.) =   1.80 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      9.00 =    2256.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.80 
   RAINFALL INTENSITY(INCH/HR) =   1.14 
   AREA-AVERAGED Fm(INCH/HR) =  0.26 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.35 
   EFFECTIVE STREAM AREA(ACRES) =      24.74 
   TOTAL STREAM AREA(ACRES) =      27.24 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      19.71 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
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 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   967.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1360.40  DOWNSTREAM(FEET) =   1348.70 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   15.578 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.153 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.84      0.75     0.600    56   15.58 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.80 
   TOTAL AREA(ACRES) =      2.84   PEAK FLOW RATE(CFS) =      1.80 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1348.70  DOWNSTREAM ELEVATION(FEET) = 1346.00 
   STREET LENGTH(FEET) =   654.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.04 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.35 
     HALFSTREET FLOOD WIDTH(FEET) =    7.93 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.54 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.54 
   STREET FLOW TRAVEL TIME(MIN.) =   7.07   Tc(MIN.) =   22.64 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.904 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        5.96      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    5.96      SUBAREA RUNOFF(CFS) =    2.44 
   EFFECTIVE AREA(ACRES) =      8.80    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.8        PEAK FLOW RATE(CFS) =       3.61 
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   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.37   HALFSTREET FLOOD WIDTH(FEET) =   8.62 
   FLOW VELOCITY(FEET/SEC.) =  1.59   DEPTH*VELOCITY(FT*FT/SEC.) =   0.59 
   LONGEST FLOWPATH FROM NODE      7.00 TO NODE      9.00 =    1621.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   22.64 
   RAINFALL INTENSITY(INCH/HR) =   0.90 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.80 
   TOTAL STREAM AREA(ACRES) =       8.80 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.61 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       19.71   15.80    1.143  0.75( 0.26) 0.35      24.7       3.00 
       1       14.61   24.13    0.868  0.75( 0.27) 0.37      27.2       1.00 
       2        3.61   22.64    0.904  0.75( 0.45) 0.60       8.8       7.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       23.32   15.80    1.143  0.75( 0.30) 0.40      30.9       3.00 
       2       19.13   22.64    0.904  0.75( 0.32) 0.42      35.6       7.00 
       3       17.93   24.13    0.868  0.75( 0.32) 0.42      36.0       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      23.32    Tc(MIN.) =    15.80 
   EFFECTIVE AREA(ACRES) =      30.88   AREA-AVERAGED Fm(INCH/HR) =  0.30 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.40 
   TOTAL AREA(ACRES) =       36.0 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      9.00 =    2256.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE     12.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1346.00  DOWNSTREAM ELEVATION(FEET) = 1339.80 
   STREET LENGTH(FEET) =   344.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      23.75 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.49 
     HALFSTREET FLOOD WIDTH(FEET) =   16.73 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.07 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.97 
   STREET FLOW TRAVEL TIME(MIN.) =   1.41   Tc(MIN.) =   17.21 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.081 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.49      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.49      SUBAREA RUNOFF(CFS) =    0.85 
   EFFECTIVE AREA(ACRES) =     32.37    AREA-AVERAGED Fm(INCH/HR) =  0.30 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.41 
   TOTAL AREA(ACRES) =       37.5        PEAK FLOW RATE(CFS) =      23.32 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.48   HALFSTREET FLOOD WIDTH(FEET) =  16.57 
   FLOW VELOCITY(FEET/SEC.) =  4.07   DEPTH*VELOCITY(FT*FT/SEC.) =   1.96 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     12.00 =    2600.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     12.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   17.21 
   RAINFALL INTENSITY(INCH/HR) =   1.08 
   AREA-AVERAGED Fm(INCH/HR) =  0.30 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.41 
   EFFECTIVE STREAM AREA(ACRES) =      32.37 
   TOTAL STREAM AREA(ACRES) =      37.53 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      23.32 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
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 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   503.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1355.40  DOWNSTREAM(FEET) =   1347.10 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.273 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.423 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.74      0.75     0.600    56   11.27 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      0.65 
   TOTAL AREA(ACRES) =      0.74   PEAK FLOW RATE(CFS) =      0.65 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1347.10  DOWNSTREAM ELEVATION(FEET) = 1339.80 
   STREET LENGTH(FEET) =  1135.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.84 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.32 
     HALFSTREET FLOOD WIDTH(FEET) =    6.86 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.81 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.59 
   STREET FLOW TRAVEL TIME(MIN.) =  10.45   Tc(MIN.) =   21.72 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.929 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        9.49      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    9.49      SUBAREA RUNOFF(CFS) =    4.10 
   EFFECTIVE AREA(ACRES) =     10.23    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =       10.2        PEAK FLOW RATE(CFS) =       4.42 
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   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.37   HALFSTREET FLOOD WIDTH(FEET) =   8.54 
   FLOW VELOCITY(FEET/SEC.) =  1.98   DEPTH*VELOCITY(FT*FT/SEC.) =   0.73 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     12.00 =    1638.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     12.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   21.72 
   RAINFALL INTENSITY(INCH/HR) =   0.93 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =      10.23 
   TOTAL STREAM AREA(ACRES) =      10.23 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.42 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       23.32   17.21    1.081  0.75( 0.30) 0.41      32.4       3.00 
       1       19.13   24.12    0.868  0.75( 0.32) 0.43      37.1       7.00 
       1       17.93   25.64    0.834  0.75( 0.32) 0.43      37.5       1.00 
       2        4.42   21.72    0.929  0.75( 0.45) 0.60      10.2      10.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       27.74   17.21    1.081  0.75( 0.33) 0.45      40.5       3.00 
       2       25.01   21.72    0.929  0.75( 0.35) 0.46      45.7      10.00 
       3       22.99   24.12    0.868  0.75( 0.35) 0.47      47.3       7.00 
       4       21.48   25.64    0.834  0.75( 0.35) 0.47      47.8       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      27.74    Tc(MIN.) =    17.21 
   EFFECTIVE AREA(ACRES) =      40.47   AREA-AVERAGED Fm(INCH/HR) =  0.33 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.45 
   TOTAL AREA(ACRES) =       47.8 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     12.00 =    2600.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     15.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1339.80  DOWNSTREAM ELEVATION(FEET) = 1334.40 
   STREET LENGTH(FEET) =   301.00   CURB HEIGHT(INCHES) =  8.0 
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   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      27.93 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.51 
     HALFSTREET FLOOD WIDTH(FEET) =   17.90 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.21 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.14 
   STREET FLOW TRAVEL TIME(MIN.) =   1.19   Tc(MIN.) =   18.40 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.035 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.29      0.75     0.600    56 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        0.58      0.63     1.000    65 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.66 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.867 
   SUBAREA AREA(ACRES) =    0.87      SUBAREA RUNOFF(CFS) =    0.36 
   EFFECTIVE AREA(ACRES) =     41.34    AREA-AVERAGED Fm(INCH/HR) =  0.34 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.45 
   TOTAL AREA(ACRES) =       48.6        PEAK FLOW RATE(CFS) =      27.74 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.51   HALFSTREET FLOOD WIDTH(FEET) =  17.82 
   FLOW VELOCITY(FEET/SEC.) =  4.22   DEPTH*VELOCITY(FT*FT/SEC.) =   2.14 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    2901.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   18.40 
   RAINFALL INTENSITY(INCH/HR) =   1.04 
   AREA-AVERAGED Fm(INCH/HR) =  0.34 
   AREA-AVERAGED Fp(INCH/HR) =  0.74 
   AREA-AVERAGED Ap =  0.45 
   EFFECTIVE STREAM AREA(ACRES) =      41.34 
   TOTAL STREAM AREA(ACRES) =      48.63 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      27.74 
 
 **************************************************************************** 
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   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   715.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1349.50  DOWNSTREAM(FEET) =   1341.30 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   13.955 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.239 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.36      0.75     0.600    56   13.95 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.68 
   TOTAL AREA(ACRES) =      2.36   PEAK FLOW RATE(CFS) =      1.68 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     15.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1341.30  DOWNSTREAM ELEVATION(FEET) = 1334.40 
   STREET LENGTH(FEET) =   897.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.95 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.32 
     HALFSTREET FLOOD WIDTH(FEET) =    6.70 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.96 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.62 
   STREET FLOW TRAVEL TIME(MIN.) =   7.63   Tc(MIN.) =   21.59 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.933 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        5.74      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    5.74      SUBAREA RUNOFF(CFS) =    2.50 
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   EFFECTIVE AREA(ACRES) =      8.10    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.1        PEAK FLOW RATE(CFS) =       3.53 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.34   HALFSTREET FLOOD WIDTH(FEET) =   7.35 
   FLOW VELOCITY(FEET/SEC.) =  2.02   DEPTH*VELOCITY(FT*FT/SEC.) =   0.68 
   LONGEST FLOWPATH FROM NODE     13.00 TO NODE     15.00 =    1612.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   21.59 
   RAINFALL INTENSITY(INCH/HR) =   0.93 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.10 
   TOTAL STREAM AREA(ACRES) =       8.10 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.53 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       27.74   18.40    1.035  0.74( 0.34) 0.45      41.3       3.00 
       1       25.01   22.93    0.897  0.74( 0.35) 0.47      46.5      10.00 
       1       22.99   25.37    0.840  0.74( 0.35) 0.47      48.2       7.00 
       1       21.48   26.90    0.809  0.75( 0.35) 0.47      48.6       1.00 
       2        3.53   21.59    0.933  0.75( 0.45) 0.60       8.1      13.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       31.27   18.40    1.035  0.75( 0.35) 0.47      48.2       3.00 
       2       29.35   21.59    0.933  0.75( 0.36) 0.49      53.1      13.00 
       3       28.28   22.93    0.897  0.75( 0.36) 0.49      54.6      10.00 
       4       25.84   25.37    0.840  0.75( 0.37) 0.49      56.3       7.00 
       5       24.10   26.90    0.809  0.75( 0.37) 0.49      56.7       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      31.27    Tc(MIN.) =    18.40 
   EFFECTIVE AREA(ACRES) =      48.25   AREA-AVERAGED Fm(INCH/HR) =  0.35 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.47 
   TOTAL AREA(ACRES) =       56.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    2901.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     18.00 IS CODE =  62 
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 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1334.40  DOWNSTREAM ELEVATION(FEET) = 1324.40 
   STREET LENGTH(FEET) =   686.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      32.64 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.55 
     HALFSTREET FLOOD WIDTH(FEET) =   19.85 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.05 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.21 
   STREET FLOW TRAVEL TIME(MIN.) =   2.83   Tc(MIN.) =   21.22 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.943 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        0.76      0.75     0.100    56 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.23      0.75     0.600    56 
   AGRICULTURAL POOR COVER 
   "ORCHARDS"                 B        2.87      0.50     1.000    73 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.58 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.731 
   SUBAREA AREA(ACRES) =    5.86      SUBAREA RUNOFF(CFS) =    2.73 
   EFFECTIVE AREA(ACRES) =     54.11    AREA-AVERAGED Fm(INCH/HR) =  0.36 
   AREA-AVERAGED Fp(INCH/HR) =  0.72  AREA-AVERAGED Ap =  0.50 
   TOTAL AREA(ACRES) =       62.6        PEAK FLOW RATE(CFS) =      31.27 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.54   HALFSTREET FLOOD WIDTH(FEET) =  19.54 
   FLOW VELOCITY(FEET/SEC.) =  4.00   DEPTH*VELOCITY(FT*FT/SEC.) =   2.16 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     18.00 =    3587.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     18.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   21.22 
   RAINFALL INTENSITY(INCH/HR) =   0.94 
   AREA-AVERAGED Fm(INCH/HR) =  0.36 
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   AREA-AVERAGED Fp(INCH/HR) =  0.72 
   AREA-AVERAGED Ap =  0.50 
   EFFECTIVE STREAM AREA(ACRES) =      54.11 
   TOTAL STREAM AREA(ACRES) =      62.59 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      31.27 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     17.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   984.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1343.50  DOWNSTREAM(FEET) =   1333.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.343 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.118 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.22      0.75     0.600    56   16.34 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.94 
   TOTAL AREA(ACRES) =      3.22   PEAK FLOW RATE(CFS) =      1.94 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     18.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1333.80  DOWNSTREAM ELEVATION(FEET) = 1324.40 
   STREET LENGTH(FEET) =   923.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.04 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.31 
     HALFSTREET FLOOD WIDTH(FEET) =    6.33 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.20 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.68 
   STREET FLOW TRAVEL TIME(MIN.) =   7.01   Tc(MIN.) =   23.35 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.886 
   SUBAREA LOSS RATE DATA(AMC  II): 
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    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.97      0.75     0.600    56 
   NATURAL POOR COVER 
   "BARREN"                   B        1.12      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.60 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.688 
   SUBAREA AREA(ACRES) =    5.09      SUBAREA RUNOFF(CFS) =    2.18 
   EFFECTIVE AREA(ACRES) =      8.31    AREA-AVERAGED Fm(INCH/HR) =  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.65  AREA-AVERAGED Ap =  0.65 
   TOTAL AREA(ACRES) =        8.3        PEAK FLOW RATE(CFS) =       3.45 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.32   HALFSTREET FLOOD WIDTH(FEET) =   6.74 
   FLOW VELOCITY(FEET/SEC.) =  2.27   DEPTH*VELOCITY(FT*FT/SEC.) =   0.73 
   LONGEST FLOWPATH FROM NODE     16.00 TO NODE     18.00 =    1907.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     18.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   23.35 
   RAINFALL INTENSITY(INCH/HR) =   0.89 
   AREA-AVERAGED Fm(INCH/HR) =  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.65 
   AREA-AVERAGED Ap =  0.65 
   EFFECTIVE STREAM AREA(ACRES) =       8.31 
   TOTAL STREAM AREA(ACRES) =       8.31 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.45 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       31.27   21.22    0.943  0.72( 0.36) 0.50      54.1       3.00 
       1       29.35   24.45    0.860  0.72( 0.37) 0.51      59.0      13.00 
       1       28.28   25.82    0.830  0.72( 0.37) 0.51      60.5      10.00 
       1       25.84   28.34    0.782  0.72( 0.37) 0.51      62.1       7.00 
       1       24.10   29.91    0.755  0.72( 0.37) 0.51      62.6       1.00 
       2        3.45   23.35    0.886  0.65( 0.42) 0.65       8.3      16.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       34.72   21.22    0.943  0.71( 0.37) 0.52      61.7       3.00 
       2       33.46   23.35    0.886  0.71( 0.37) 0.53      65.6      16.00 
       3       32.61   24.45    0.860  0.71( 0.38) 0.53      67.3      13.00 
       4       31.31   25.82    0.830  0.71( 0.38) 0.53      68.8      10.00 
       5       28.51   28.34    0.782  0.71( 0.38) 0.53      70.5       7.00 
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       6       26.57   29.91    0.755  0.71( 0.38) 0.53      70.9       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      34.72    Tc(MIN.) =    21.22 
   EFFECTIVE AREA(ACRES) =      61.66   AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.71  AREA-AVERAGED Ap =  0.52 
   TOTAL AREA(ACRES) =       70.9 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     18.00 =    3587.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     22.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1324.40  DOWNSTREAM ELEVATION(FEET) = 1316.60 
   STREET LENGTH(FEET) =   350.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      35.44 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.53 
     HALFSTREET FLOOD WIDTH(FEET) =   18.84 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.85 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.56 
   STREET FLOW TRAVEL TIME(MIN.) =   1.20   Tc(MIN.) =   22.42 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.910 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B        2.48      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    2.48      SUBAREA RUNOFF(CFS) =    1.42 
   EFFECTIVE AREA(ACRES) =     64.14    AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.68  AREA-AVERAGED Ap =  0.54 
   TOTAL AREA(ACRES) =       73.4        PEAK FLOW RATE(CFS) =      34.72 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.52   HALFSTREET FLOOD WIDTH(FEET) =  18.68 
   FLOW VELOCITY(FEET/SEC.) =  4.83   DEPTH*VELOCITY(FT*FT/SEC.) =   2.53 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     22.00 =    3937.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     22.00 IS CODE =   1 



Tract No. 20257 – Griffin Residential III 
Existing 2-year Hydrology – Area A 

Page 19 of 26 

 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   22.42 
   RAINFALL INTENSITY(INCH/HR) =   0.91 
   AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.68 
   AREA-AVERAGED Ap =  0.54 
   EFFECTIVE STREAM AREA(ACRES) =      64.14 
   TOTAL STREAM AREA(ACRES) =      73.38 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      34.72 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     20.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1059.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1349.50  DOWNSTREAM(FEET) =   1329.90 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.838 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.190 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.78      0.75     0.600    56   14.84 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      0.52 
   TOTAL AREA(ACRES) =      0.78   PEAK FLOW RATE(CFS) =      0.52 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     21.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1329.90  DOWNSTREAM ELEVATION(FEET) = 1322.90 
   STREET LENGTH(FEET) =   956.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.13 
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     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.35 
     HALFSTREET FLOOD WIDTH(FEET) =    8.01 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.06 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.73 
   STREET FLOW TRAVEL TIME(MIN.) =   7.73   Tc(MIN.) =   22.57 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.906 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B       14.50      0.75     0.600    56 
   NATURAL POOR COVER 
   "BARREN"                   B        1.79      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.67 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.644 
   SUBAREA AREA(ACRES) =   16.29      SUBAREA RUNOFF(CFS) =    6.99 
   EFFECTIVE AREA(ACRES) =     17.07    AREA-AVERAGED Fm(INCH/HR) =  0.43 
   AREA-AVERAGED Fp(INCH/HR) =  0.67  AREA-AVERAGED Ap =  0.64 
   TOTAL AREA(ACRES) =       17.1        PEAK FLOW RATE(CFS) =       7.31 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.41   HALFSTREET FLOOD WIDTH(FEET) =  10.39 
   FLOW VELOCITY(FEET/SEC.) =  2.34   DEPTH*VELOCITY(FT*FT/SEC.) =   0.97 
   LONGEST FLOWPATH FROM NODE     19.00 TO NODE     21.00 =    2015.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1322.90  DOWNSTREAM ELEVATION(FEET) = 1316.60 
   STREET LENGTH(FEET) =   615.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       7.86 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.39 
     HALFSTREET FLOOD WIDTH(FEET) =   11.33 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.58 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.01 
   STREET FLOW TRAVEL TIME(MIN.) =   3.97   Tc(MIN.) =   26.54 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.816 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
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   NATURAL POOR COVER 
   "BARREN"                   B        2.22      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    2.22      SUBAREA RUNOFF(CFS) =    1.09 
   EFFECTIVE AREA(ACRES) =     19.29    AREA-AVERAGED Fm(INCH/HR) =  0.41 
   AREA-AVERAGED Fp(INCH/HR) =  0.60  AREA-AVERAGED Ap =  0.68 
   TOTAL AREA(ACRES) =       19.3        PEAK FLOW RATE(CFS) =       7.31 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.39   HALFSTREET FLOOD WIDTH(FEET) =  11.05 
   FLOW VELOCITY(FEET/SEC.) =  2.51   DEPTH*VELOCITY(FT*FT/SEC.) =   0.97 
   LONGEST FLOWPATH FROM NODE     19.00 TO NODE     22.00 =    2630.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     22.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   26.54 
   RAINFALL INTENSITY(INCH/HR) =   0.82 
   AREA-AVERAGED Fm(INCH/HR) =  0.41 
   AREA-AVERAGED Fp(INCH/HR) =  0.60 
   AREA-AVERAGED Ap =  0.68 
   EFFECTIVE STREAM AREA(ACRES) =      19.29 
   TOTAL STREAM AREA(ACRES) =      19.29 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       7.31 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       34.72   22.42    0.910  0.68( 0.37) 0.54      64.1       3.00 
       1       33.46   24.56    0.858  0.68( 0.37) 0.54      68.1      16.00 
       1       32.61   25.68    0.833  0.68( 0.37) 0.54      69.8      13.00 
       1       31.31   27.05    0.806  0.68( 0.37) 0.55      71.3      10.00 
       1       28.51   29.59    0.760  0.69( 0.37) 0.55      72.9       7.00 
       1       26.57   31.19    0.734  0.69( 0.38) 0.55      73.4       1.00 
       2        7.31   26.54    0.816  0.60( 0.41) 0.68      19.3      19.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       42.04   22.42    0.910  0.66( 0.38) 0.57      80.4       3.00 
       2       40.77   24.56    0.858  0.66( 0.38) 0.57      85.9      16.00 
       3       39.92   25.68    0.833  0.66( 0.38) 0.57      88.4      13.00 
       4       39.11   26.54    0.816  0.66( 0.38) 0.57      90.0      19.00 
       5       38.44   27.05    0.806  0.66( 0.38) 0.57      90.6      10.00 
       6       34.81   29.59    0.760  0.67( 0.38) 0.58      92.2       7.00 
       7       32.41   31.19    0.734  0.67( 0.38) 0.58      92.7       1.00 
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      42.04    Tc(MIN.) =    22.42 
   EFFECTIVE AREA(ACRES) =      80.44   AREA-AVERAGED Fm(INCH/HR) =  0.38 
   AREA-AVERAGED Fp(INCH/HR) =  0.66  AREA-AVERAGED Ap =  0.57 
   TOTAL AREA(ACRES) =       92.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     22.00 =    3937.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     25.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1316.60  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =  1041.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      45.51 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.59 
     HALFSTREET FLOOD WIDTH(FEET) =   21.88 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.68 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.74 
   STREET FLOW TRAVEL TIME(MIN.) =   3.70   Tc(MIN.) =   26.13 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.824 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B       12.11      0.27     1.000    86 
   AGRICULTURAL POOR COVER 
   "ORCHARDS"                 B        3.18      0.50     1.000    73 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.32 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =   15.29      SUBAREA RUNOFF(CFS) =    6.94 
   EFFECTIVE AREA(ACRES) =     95.73    AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.57  AREA-AVERAGED Ap =  0.64 
   TOTAL AREA(ACRES) =      108.0        PEAK FLOW RATE(CFS) =      42.04 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.57   HALFSTREET FLOOD WIDTH(FEET) =  21.18 
   FLOW VELOCITY(FEET/SEC.) =  4.61   DEPTH*VELOCITY(FT*FT/SEC.) =   2.64 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     25.00 =    4978.00 FEET. 
 
 **************************************************************************** 
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   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   26.13 
   RAINFALL INTENSITY(INCH/HR) =   0.82 
   AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.57 
   AREA-AVERAGED Ap =  0.64 
   EFFECTIVE STREAM AREA(ACRES) =      95.73 
   TOTAL STREAM AREA(ACRES) =     107.96 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      42.04 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     23.00 TO NODE     24.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   639.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1324.10  DOWNSTREAM(FEET) =   1321.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.821 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.097 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.77      0.75     0.600    56   16.82 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.03 
   TOTAL AREA(ACRES) =      1.77   PEAK FLOW RATE(CFS) =      1.03 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     24.00 TO NODE     25.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1321.80  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =  1594.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
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     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.29 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.30 
     HALFSTREET FLOOD WIDTH(FEET) =    5.96 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.60 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.78 
   STREET FLOW TRAVEL TIME(MIN.) =  10.23   Tc(MIN.) =   27.05 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.806 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B       13.48      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =   13.48      SUBAREA RUNOFF(CFS) =    4.33 
   EFFECTIVE AREA(ACRES) =     15.25    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =       15.2        PEAK FLOW RATE(CFS) =       4.90 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.34   HALFSTREET FLOOD WIDTH(FEET) =   7.35 
   FLOW VELOCITY(FEET/SEC.) =  2.81   DEPTH*VELOCITY(FT*FT/SEC.) =   0.94 
   LONGEST FLOWPATH FROM NODE     23.00 TO NODE     25.00 =    2233.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   27.05 
   RAINFALL INTENSITY(INCH/HR) =   0.81 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =      15.25 
   TOTAL STREAM AREA(ACRES) =      15.25 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.90 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       42.04   26.13    0.824  0.57( 0.37) 0.64      95.7       3.00 
       1       40.77   28.29    0.783  0.58( 0.37) 0.64     101.2      16.00 
       1       39.92   29.41    0.763  0.58( 0.37) 0.64     103.7      13.00 
       1       39.11   30.31    0.748  0.58( 0.37) 0.64     105.3      19.00 
       1       38.44   30.83    0.740  0.59( 0.37) 0.64     105.9      10.00 
       1       34.81   33.47    0.701  0.59( 0.37) 0.64     107.5       7.00 
       1       32.41   35.14    0.680  0.59( 0.37) 0.64     108.0       1.00 
       2        4.90   27.05    0.806  0.75( 0.45) 0.60      15.2      23.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
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   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       46.94   26.13    0.824  0.60( 0.38) 0.63     110.5       3.00 
       2       46.40   27.05    0.806  0.60( 0.38) 0.63     113.3      23.00 
       3       45.35   28.29    0.783  0.60( 0.38) 0.63     116.5      16.00 
       4       44.23   29.41    0.763  0.60( 0.38) 0.63     119.0      13.00 
       5       43.22   30.31    0.748  0.60( 0.38) 0.63     120.5      19.00 
       6       42.50   30.83    0.740  0.60( 0.38) 0.63     121.1      10.00 
       7       38.66   33.47    0.701  0.61( 0.38) 0.63     122.8       7.00 
       8       36.14   35.14    0.680  0.61( 0.38) 0.63     123.2       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      46.94    Tc(MIN.) =    26.13 
   EFFECTIVE AREA(ACRES) =     110.46   AREA-AVERAGED Fm(INCH/HR) =  0.38 
   AREA-AVERAGED Fp(INCH/HR) =  0.60  AREA-AVERAGED Ap =  0.63 
   TOTAL AREA(ACRES) =      123.2 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     25.00 =    4978.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     25.00 TO NODE     26.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1298.50  DOWNSTREAM ELEVATION(FEET) = 1291.40 
   STREET LENGTH(FEET) =   405.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      47.03 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.59 
     HALFSTREET FLOOD WIDTH(FEET) =   22.12 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.75 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.80 
   STREET FLOW TRAVEL TIME(MIN.) =   1.42   Tc(MIN.) =   27.55 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.796 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        1.26      0.63     1.000    65 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.63 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    1.26      SUBAREA RUNOFF(CFS) =    0.19 
   EFFECTIVE AREA(ACRES) =    111.72    AREA-AVERAGED Fm(INCH/HR) =  0.38 
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   AREA-AVERAGED Fp(INCH/HR) =  0.60  AREA-AVERAGED Ap =  0.64 
   TOTAL AREA(ACRES) =      124.5        PEAK FLOW RATE(CFS) =      46.94 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.59   HALFSTREET FLOOD WIDTH(FEET) =  22.12 
   FLOW VELOCITY(FEET/SEC.) =  4.74   DEPTH*VELOCITY(FT*FT/SEC.) =   2.80 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     26.00 =    5383.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =      124.5  TC(MIN.) =     27.55 
   EFFECTIVE AREA(ACRES) =    111.72  AREA-AVERAGED Fm(INCH/HR)=  0.38 
   AREA-AVERAGED Fp(INCH/HR) =  0.60  AREA-AVERAGED Ap = 0.637 
   PEAK FLOW RATE(CFS)   =      46.94 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       46.94   27.55    0.796  0.60( 0.38) 0.64     111.7       3.00 
       2       46.40   28.47    0.779  0.60( 0.38) 0.64     114.6      23.00 
       3       45.35   29.72    0.758  0.60( 0.38) 0.64     117.7      16.00 
       4       44.23   30.85    0.740  0.60( 0.38) 0.64     120.2      13.00 
       5       43.22   31.76    0.726  0.60( 0.38) 0.64     121.8      19.00 
       6       42.50   32.29    0.718  0.61( 0.38) 0.64     122.4      10.00 
       7       38.66   34.97    0.682  0.61( 0.39) 0.63     124.0       7.00 
       8       36.14   36.66    0.661  0.61( 0.39) 0.63     124.5       1.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HEB2.DAT                                       
   TIME/DATE OF STUDY: 11:58 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =    2.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.4800 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0313 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0313 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   687.00 
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   ELEVATION DATA: UPSTREAM(FEET) =   1339.70  DOWNSTREAM(FEET) =   1328.20 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.395 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.602 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 B        1.89      0.75     0.100    56    9.40 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        0.67      0.63     1.000    65   21.82 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.66 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.336 
   SUBAREA RUNOFF(CFS) =      3.18 
   TOTAL AREA(ACRES) =      2.56   PEAK FLOW RATE(CFS) =      3.18 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  91 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 
 ============================================================================ 
   UPSTREAM NODE ELEVATION(FEET) =   1328.20 
   DOWNSTREAM NODE ELEVATION(FEET) =   1316.80 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   656.00 
   "V" GUTTER WIDTH(FEET) =   5.00   GUTTER HIKE(FEET) =  0.800 
   PAVEMENT LIP(FEET) =  0.400   MANNING'S N = .0200 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.05000 
   MAXIMUM DEPTH(FEET) =   2.00 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.403 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        1.18      0.75     0.100    56 
   NATURAL POOR COVER 
   "BARREN"                   B        4.29      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.28 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.806 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      6.07 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   5.15 
   AVERAGE FLOW DEPTH(FEET) =   0.80   FLOOD WIDTH(FEET) =    5.00 
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   2.12   Tc(MIN.) =   11.52 
   SUBAREA AREA(ACRES) =    5.47       SUBAREA RUNOFF(CFS) =    5.78 
   EFFECTIVE AREA(ACRES) =    8.03     AREA-AVERAGED Fm(INCH/HR) =   0.23 
   AREA-AVERAGED Fp(INCH/HR) =   0.35  AREA-AVERAGED Ap =   0.66 
   TOTAL AREA(ACRES) =        8.0         PEAK FLOW RATE(CFS) =       8.50 
 
          NOTE:TRAVEL TIME ESTIMATES BASED ON NORMAL DEPTH 
          IN A FLOWING-FULL GUTTER(NORMAL DEPTH = GUTTER HIKE) 
 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  0.80   FLOOD WIDTH(FEET) =    5.00 
   FLOW VELOCITY(FEET/SEC.) =   5.15   DEPTH*VELOCITY(FT*FT/SEC) =   4.12 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1343.00 FEET. 
 
 **************************************************************************** 
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   FLOW PROCESS FROM NODE      3.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1316.80  DOWNSTREAM ELEVATION(FEET) = 1314.40 
   STREET LENGTH(FEET) =   610.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      11.87 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.50 
     HALFSTREET FLOOD WIDTH(FEET) =   17.70 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.91 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.96 
   STREET FLOW TRAVEL TIME(MIN.) =   5.32   Tc(MIN.) =   16.84 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.096 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        2.46      0.75     0.100    56 
   NATURAL POOR COVER 
   "BARREN"                   B        0.24      0.27     1.000    86 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        9.90      0.63     1.000    65 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.62 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.824 
   SUBAREA AREA(ACRES) =   12.60      SUBAREA RUNOFF(CFS) =    6.59 
   EFFECTIVE AREA(ACRES) =     20.63    AREA-AVERAGED Fm(INCH/HR) =  0.40 
   AREA-AVERAGED Fp(INCH/HR) =  0.53  AREA-AVERAGED Ap =  0.76 
   TOTAL AREA(ACRES) =       20.6        PEAK FLOW RATE(CFS) =      12.88 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.51   HALFSTREET FLOOD WIDTH(FEET) =  18.45 
   FLOW VELOCITY(FEET/SEC.) =  1.95   DEPTH*VELOCITY(FT*FT/SEC.) =   1.00 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1953.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   16.84 
   RAINFALL INTENSITY(INCH/HR) =   1.10 
   AREA-AVERAGED Fm(INCH/HR) =  0.40 
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   AREA-AVERAGED Fp(INCH/HR) =  0.53 
   AREA-AVERAGED Ap =  0.76 
   EFFECTIVE STREAM AREA(ACRES) =      20.63 
   TOTAL STREAM AREA(ACRES) =      20.63 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      12.88 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   607.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1337.20  DOWNSTREAM(FEET) =   1326.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.062 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.362 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.85      0.75     0.600    56   12.06 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      3.16 
   TOTAL AREA(ACRES) =      3.85   PEAK FLOW RATE(CFS) =      3.16 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1326.80  DOWNSTREAM ELEVATION(FEET) = 1314.40 
   STREET LENGTH(FEET) =   674.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.55 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.32 
     HALFSTREET FLOOD WIDTH(FEET) =    6.70 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.02 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.96 
   STREET FLOW TRAVEL TIME(MIN.) =   3.72   Tc(MIN.) =   15.79 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.143 
   SUBAREA LOSS RATE DATA(AMC  II): 



Tract No. 20257 – Griffin Residential III 
Existing 2-year Hydrology – Area B 

Page 5 of 7 

    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        4.42      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    4.42      SUBAREA RUNOFF(CFS) =    2.76 
   EFFECTIVE AREA(ACRES) =      8.27    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.3        PEAK FLOW RATE(CFS) =       5.17 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.33   HALFSTREET FLOOD WIDTH(FEET) =   7.15 
   FLOW VELOCITY(FEET/SEC.) =  3.10   DEPTH*VELOCITY(FT*FT/SEC.) =   1.02 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      6.00 =    1281.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.79 
   RAINFALL INTENSITY(INCH/HR) =   1.14 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.27 
   TOTAL STREAM AREA(ACRES) =       8.27 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       5.17 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       12.88   16.84    1.096  0.53( 0.40) 0.76      20.6       1.00 
       2        5.17   15.79    1.143  0.75( 0.45) 0.60       8.3       4.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       18.05   15.79    1.143  0.59( 0.42) 0.71      27.6       4.00 
       2       17.70   16.84    1.096  0.58( 0.42) 0.71      28.9       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      18.05    Tc(MIN.) =    15.79 
   EFFECTIVE AREA(ACRES) =      27.61   AREA-AVERAGED Fm(INCH/HR) =  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.59  AREA-AVERAGED Ap =  0.71 
   TOTAL AREA(ACRES) =       28.9 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1953.00 FEET. 
 
 **************************************************************************** 
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   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1314.40  DOWNSTREAM ELEVATION(FEET) = 1313.90 
   STREET LENGTH(FEET) =   240.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      18.13 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.60 
     HALFSTREET FLOOD WIDTH(FEET) =   20.00 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.78 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.08 
   STREET FLOW TRAVEL TIME(MIN.) =   2.24   Tc(MIN.) =   18.03 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.049 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.30      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.30      SUBAREA RUNOFF(CFS) =    0.16 
   EFFECTIVE AREA(ACRES) =     27.91    AREA-AVERAGED Fm(INCH/HR) =  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.59  AREA-AVERAGED Ap =  0.71 
   TOTAL AREA(ACRES) =       29.2        PEAK FLOW RATE(CFS) =      18.05 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.60   HALFSTREET FLOOD WIDTH(FEET) =  20.00 
   FLOW VELOCITY(FEET/SEC.) =  1.77   DEPTH*VELOCITY(FT*FT/SEC.) =   1.07 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =    2193.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =       29.2  TC(MIN.) =     18.03 
   EFFECTIVE AREA(ACRES) =     27.91  AREA-AVERAGED Fm(INCH/HR)=  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.59  AREA-AVERAGED Ap = 0.710 
   PEAK FLOW RATE(CFS)   =      18.05 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       18.05   18.03    1.049  0.59( 0.42) 0.71      27.9       4.00 
       2       17.70   19.11    1.010  0.58( 0.42) 0.71      29.2       1.00 
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 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HEC2.DAT                                       
   TIME/DATE OF STUDY: 11:58 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =    2.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.4800 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0313 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0313 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   973.00 
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   ELEVATION DATA: UPSTREAM(FEET) =   1315.60  DOWNSTREAM(FEET) =   1311.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   32.294 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.718 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        5.50      0.63     1.000    65   32.29 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.63 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =      0.44 
   TOTAL AREA(ACRES) =      5.50   PEAK FLOW RATE(CFS) =      0.44 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  91 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 
 ============================================================================ 
   UPSTREAM NODE ELEVATION(FEET) =   1311.00 
   DOWNSTREAM NODE ELEVATION(FEET) =   1289.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1386.00 
   "V" GUTTER WIDTH(FEET) =   5.00   GUTTER HIKE(FEET) =  0.500 
   PAVEMENT LIP(FEET) =  0.400   MANNING'S N = .0200 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.05000 
   MAXIMUM DEPTH(FEET) =   2.00 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.639 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   AGRICULTURAL POOR COVER 
   "ORCHARDS"                 B       19.03      0.50     1.000    73 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B       12.26      0.63     1.000    65 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.55 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      1.66 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.67 
   AVERAGE FLOW DEPTH(FEET) =   0.50   FLOOD WIDTH(FEET) =    5.00 
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   6.30   Tc(MIN.) =   38.59 
   SUBAREA AREA(ACRES) =   31.29       SUBAREA RUNOFF(CFS) =    2.46 
   EFFECTIVE AREA(ACRES) =   36.79     AREA-AVERAGED Fm(INCH/HR) =   0.56 
   AREA-AVERAGED Fp(INCH/HR) =   0.56  AREA-AVERAGED Ap =   1.00 
   TOTAL AREA(ACRES) =       36.8         PEAK FLOW RATE(CFS) =       2.50 
 
          NOTE:TRAVEL TIME ESTIMATES BASED ON NORMAL DEPTH 
          IN A FLOWING-FULL GUTTER(NORMAL DEPTH = GUTTER HIKE) 
 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  0.50   FLOOD WIDTH(FEET) =    5.00 
   FLOW VELOCITY(FEET/SEC.) =   3.67   DEPTH*VELOCITY(FT*FT/SEC) =   1.83 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    2359.00 FEET. 
 
 **************************************************************************** 
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   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1289.00  DOWNSTREAM ELEVATION(FEET) = 1280.50 
   STREET LENGTH(FEET) =   566.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.76 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.33 
     HALFSTREET FLOOD WIDTH(FEET) =    8.23 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.67 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.87 
   STREET FLOW TRAVEL TIME(MIN.) =   3.54   Tc(MIN.) =   42.13 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.604 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B       15.22      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =   15.22      SUBAREA RUNOFF(CFS) =    4.55 
   EFFECTIVE AREA(ACRES) =     52.01    AREA-AVERAGED Fm(INCH/HR) =  0.48 
   AREA-AVERAGED Fp(INCH/HR) =  0.48  AREA-AVERAGED Ap =  1.00 
   TOTAL AREA(ACRES) =       52.0        PEAK FLOW RATE(CFS) =       5.88 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.35   HALFSTREET FLOOD WIDTH(FEET) =   9.08 
   FLOW VELOCITY(FEET/SEC.) =  2.81   DEPTH*VELOCITY(FT*FT/SEC.) =   0.97 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =    2925.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =       52.0  TC(MIN.) =     42.13 
   EFFECTIVE AREA(ACRES) =     52.01  AREA-AVERAGED Fm(INCH/HR)=  0.48 
   AREA-AVERAGED Fp(INCH/HR) =  0.48  AREA-AVERAGED Ap = 1.000 
   PEAK FLOW RATE(CFS)   =       5.88 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HEAT.DAT                                       
   TIME/DATE OF STUDY: 10:27 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =   10.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.7490 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0313 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0313 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   680.00 
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   ELEVATION DATA: UPSTREAM(FEET) =   1370.50  DOWNSTREAM(FEET) =   1359.20 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.987 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.402 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        0.50      0.75     0.200    56    9.99 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      1.01 
   TOTAL AREA(ACRES) =      0.50   PEAK FLOW RATE(CFS) =      1.01 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1359.20  DOWNSTREAM ELEVATION(FEET) = 1351.60 
   STREET LENGTH(FEET) =  1264.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.17 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.36 
     HALFSTREET FLOOD WIDTH(FEET) =    8.46 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.90 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.69 
   STREET FLOW TRAVEL TIME(MIN.) =  11.09   Tc(MIN.) =   21.08 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.478 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        6.39      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    6.39      SUBAREA RUNOFF(CFS) =    5.92 
   EFFECTIVE AREA(ACRES) =      6.89    AREA-AVERAGED Fm(INCH/HR) =  0.43 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.57 
   TOTAL AREA(ACRES) =        6.9        PEAK FLOW RATE(CFS) =       6.52 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.41   HALFSTREET FLOOD WIDTH(FEET) =  10.31 
   FLOW VELOCITY(FEET/SEC.) =  2.11   DEPTH*VELOCITY(FT*FT/SEC.) =   0.87 
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   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1944.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   21.08 
   RAINFALL INTENSITY(INCH/HR) =   1.48 
   AREA-AVERAGED Fm(INCH/HR) =  0.43 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.57 
   EFFECTIVE STREAM AREA(ACRES) =       6.89 
   TOTAL STREAM AREA(ACRES) =       6.89 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       6.52 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   603.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1365.80  DOWNSTREAM(FEET) =   1359.40 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.411 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.338 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        3.64      0.75     0.200    56   10.41 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      7.17 
   TOTAL AREA(ACRES) =      3.64   PEAK FLOW RATE(CFS) =      7.17 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  56 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   1359.40  DOWNSTREAM(FEET) =   1353.90 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   902.00   CHANNEL SLOPE =  0.0061 
   GIVEN CHANNEL BASE(FEET) =    2.00   CHANNEL FREEBOARD(FEET) =  1.0 
   "Z" FACTOR =   2.000   MANNING'S FACTOR = 0.015 
   *ESTIMATED CHANNEL HEIGHT(FEET) =   1.95 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.998 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   APARTMENTS                 B       11.70      0.75     0.200    56 
   RESIDENTIAL 
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   "3-4 DWELLINGS/ACRE"       B        1.41      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.243 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      17.93 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   5.28 
   AVERAGE FLOW DEPTH(FEET) =   0.90   TRAVEL TIME(MIN.) =   2.85 
   Tc(MIN.) =   13.26 
   SUBAREA AREA(ACRES) =    13.11       SUBAREA RUNOFF(CFS) =   21.43 
   EFFECTIVE AREA(ACRES) =     16.75     AREA-AVERAGED Fm(INCH/HR) =   0.17 
   AREA-AVERAGED Fp(INCH/HR) =   0.75  AREA-AVERAGED Ap =   0.23 
   TOTAL AREA(ACRES) =       16.8         PEAK FLOW RATE(CFS) =      27.49 
   GIVEN CHANNEL BASE(FEET) =    2.00   CHANNEL FREEBOARD(FEET) =  1.0 
   "Z" FACTOR =   2.000   MANNING'S FACTOR = 0.015 
   *ESTIMATED CHANNEL HEIGHT(FEET) =   2.10 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  1.10   FLOW VELOCITY(FEET/SEC.) =   5.92 
   LONGEST FLOWPATH FROM NODE      3.00 TO NODE      5.00 =    1505.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1353.90  DOWNSTREAM ELEVATION(FEET) = 1351.60 
   STREET LENGTH(FEET) =   163.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      28.62 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.53 
     HALFSTREET FLOOD WIDTH(FEET) =   18.91 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.89 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.05 
   STREET FLOW TRAVEL TIME(MIN.) =   0.70   Tc(MIN.) =   13.96 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.933 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.69      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.69      SUBAREA RUNOFF(CFS) =    2.26 
   EFFECTIVE AREA(ACRES) =     18.44    AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.27 
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   TOTAL AREA(ACRES) =       18.4        PEAK FLOW RATE(CFS) =      28.76 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.53   HALFSTREET FLOOD WIDTH(FEET) =  18.99 
   FLOW VELOCITY(FEET/SEC.) =  3.88   DEPTH*VELOCITY(FT*FT/SEC.) =   2.05 
   LONGEST FLOWPATH FROM NODE      3.00 TO NODE      6.00 =    1668.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   13.96 
   RAINFALL INTENSITY(INCH/HR) =   1.93 
   AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.27 
   EFFECTIVE STREAM AREA(ACRES) =      18.44 
   TOTAL STREAM AREA(ACRES) =      18.44 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      28.76 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        6.52   21.08    1.478  0.75( 0.43) 0.57       6.9       1.00 
       2       28.76   13.96    1.933  0.75( 0.20) 0.27      18.4       3.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       34.94   13.96    1.933  0.75( 0.24) 0.33      23.0       3.00 
       2       27.73   21.08    1.478  0.75( 0.26) 0.35      25.3       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      34.94    Tc(MIN.) =    13.96 
   EFFECTIVE AREA(ACRES) =      23.00   AREA-AVERAGED Fm(INCH/HR) =  0.24 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.33 
   TOTAL AREA(ACRES) =       25.3 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1944.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      9.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1351.60  DOWNSTREAM ELEVATION(FEET) = 1346.00 
   STREET LENGTH(FEET) =   312.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      36.13 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.55 
     HALFSTREET FLOOD WIDTH(FEET) =   19.85 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.48 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.45 
   STREET FLOW TRAVEL TIME(MIN.) =   1.16   Tc(MIN.) =   15.12 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.835 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.91      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.91      SUBAREA RUNOFF(CFS) =    2.38 
   EFFECTIVE AREA(ACRES) =     24.91    AREA-AVERAGED Fm(INCH/HR) =  0.26 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.35 
   TOTAL AREA(ACRES) =       27.2        PEAK FLOW RATE(CFS) =      35.30 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.54   HALFSTREET FLOOD WIDTH(FEET) =  19.62 
   FLOW VELOCITY(FEET/SEC.) =  4.48   DEPTH*VELOCITY(FT*FT/SEC.) =   2.43 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      9.00 =    2256.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.12 
   RAINFALL INTENSITY(INCH/HR) =   1.84 
   AREA-AVERAGED Fm(INCH/HR) =  0.26 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.35 
   EFFECTIVE STREAM AREA(ACRES) =      24.91 
   TOTAL STREAM AREA(ACRES) =      27.24 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      35.30 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
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   INITIAL SUBAREA FLOW-LENGTH(FEET) =   967.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1360.40  DOWNSTREAM(FEET) =   1348.70 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   15.578 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.799 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.84      0.75     0.600    56   15.58 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      3.45 
   TOTAL AREA(ACRES) =      2.84   PEAK FLOW RATE(CFS) =      3.45 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1348.70  DOWNSTREAM ELEVATION(FEET) = 1346.00 
   STREET LENGTH(FEET) =   654.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       6.17 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.43 
     HALFSTREET FLOOD WIDTH(FEET) =   10.92 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.80 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.77 
   STREET FLOW TRAVEL TIME(MIN.) =   6.04   Tc(MIN.) =   21.62 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.454 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        5.96      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    5.96      SUBAREA RUNOFF(CFS) =    5.39 
   EFFECTIVE AREA(ACRES) =      8.80    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.8        PEAK FLOW RATE(CFS) =       7.96 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
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   DEPTH(FEET) = 0.46   HALFSTREET FLOOD WIDTH(FEET) =  12.19 
   FLOW VELOCITY(FEET/SEC.) =  1.91   DEPTH*VELOCITY(FT*FT/SEC.) =   0.88 
   LONGEST FLOWPATH FROM NODE      7.00 TO NODE      9.00 =    1621.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   21.62 
   RAINFALL INTENSITY(INCH/HR) =   1.45 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.80 
   TOTAL STREAM AREA(ACRES) =       8.80 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       7.96 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       35.30   15.12    1.835  0.75( 0.26) 0.35      24.9       3.00 
       1       28.20   22.31    1.425  0.75( 0.27) 0.37      27.2       1.00 
       2        7.96   21.62    1.454  0.75( 0.45) 0.60       8.8       7.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       42.98   15.12    1.835  0.75( 0.30) 0.40      31.1       3.00 
       2       36.84   21.62    1.454  0.75( 0.32) 0.42      35.8       7.00 
       3       35.93   22.31    1.425  0.75( 0.32) 0.42      36.0       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      42.98    Tc(MIN.) =    15.12 
   EFFECTIVE AREA(ACRES) =      31.06   AREA-AVERAGED Fm(INCH/HR) =  0.30 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.40 
   TOTAL AREA(ACRES) =       36.0 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      9.00 =    2256.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE     12.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1346.00  DOWNSTREAM ELEVATION(FEET) = 1339.80 
   STREET LENGTH(FEET) =   344.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
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   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      43.84 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.58 
     HALFSTREET FLOOD WIDTH(FEET) =   21.41 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.70 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.71 
   STREET FLOW TRAVEL TIME(MIN.) =   1.22   Tc(MIN.) =   16.34 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.745 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.49      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.49      SUBAREA RUNOFF(CFS) =    1.74 
   EFFECTIVE AREA(ACRES) =     32.55    AREA-AVERAGED Fm(INCH/HR) =  0.30 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.41 
   TOTAL AREA(ACRES) =       37.5        PEAK FLOW RATE(CFS) =      42.98 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.57   HALFSTREET FLOOD WIDTH(FEET) =  21.18 
   FLOW VELOCITY(FEET/SEC.) =  4.71   DEPTH*VELOCITY(FT*FT/SEC.) =   2.69 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     12.00 =    2600.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     12.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   16.34 
   RAINFALL INTENSITY(INCH/HR) =   1.74 
   AREA-AVERAGED Fm(INCH/HR) =  0.30 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.41 
   EFFECTIVE STREAM AREA(ACRES) =      32.55 
   TOTAL STREAM AREA(ACRES) =      37.53 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      42.98 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
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   INITIAL SUBAREA FLOW-LENGTH(FEET) =   503.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1355.40  DOWNSTREAM(FEET) =   1347.10 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.273 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.221 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.74      0.75     0.600    56   11.27 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.18 
   TOTAL AREA(ACRES) =      0.74   PEAK FLOW RATE(CFS) =      1.18 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1347.10  DOWNSTREAM ELEVATION(FEET) = 1339.80 
   STREET LENGTH(FEET) =  1135.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.92 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.40 
     HALFSTREET FLOOD WIDTH(FEET) =    9.73 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.12 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.84 
   STREET FLOW TRAVEL TIME(MIN.) =   8.92   Tc(MIN.) =   20.19 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.520 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        9.49      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    9.49      SUBAREA RUNOFF(CFS) =    9.15 
   EFFECTIVE AREA(ACRES) =     10.23    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =       10.2        PEAK FLOW RATE(CFS) =       9.87 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
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   DEPTH(FEET) = 0.46   HALFSTREET FLOOD WIDTH(FEET) =  12.15 
   FLOW VELOCITY(FEET/SEC.) =  2.38   DEPTH*VELOCITY(FT*FT/SEC.) =   1.09 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     12.00 =    1638.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     12.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   20.19 
   RAINFALL INTENSITY(INCH/HR) =   1.52 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =      10.23 
   TOTAL STREAM AREA(ACRES) =      10.23 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       9.87 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       42.98   16.34    1.745  0.75( 0.30) 0.41      32.6       3.00 
       1       36.84   22.88    1.402  0.75( 0.32) 0.43      37.3       7.00 
       1       35.93   23.58    1.374  0.75( 0.32) 0.43      37.5       1.00 
       2        9.87   20.19    1.520  0.75( 0.45) 0.60      10.2      10.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       52.63   16.34    1.745  0.75( 0.33) 0.45      40.8       3.00 
       2       49.23   20.19    1.520  0.75( 0.34) 0.46      45.6      10.00 
       3       45.61   22.88    1.402  0.75( 0.35) 0.47      47.5       7.00 
       4       44.45   23.58    1.374  0.75( 0.35) 0.47      47.8       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      52.63    Tc(MIN.) =    16.34 
   EFFECTIVE AREA(ACRES) =      40.83   AREA-AVERAGED Fm(INCH/HR) =  0.33 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.45 
   TOTAL AREA(ACRES) =       47.8 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     12.00 =    2600.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     15.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1339.80  DOWNSTREAM ELEVATION(FEET) = 1334.40 
   STREET LENGTH(FEET) =   301.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      53.06 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.61 
     HALFSTREET FLOOD WIDTH(FEET) =   23.45 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.91 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.00 
   STREET FLOW TRAVEL TIME(MIN.) =   1.02   Tc(MIN.) =   17.36 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.677 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.29      0.75     0.600    56 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        0.58      0.63     1.000    65 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.66 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.867 
   SUBAREA AREA(ACRES) =    0.87      SUBAREA RUNOFF(CFS) =    0.87 
   EFFECTIVE AREA(ACRES) =     41.70    AREA-AVERAGED Fm(INCH/HR) =  0.34 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.46 
   TOTAL AREA(ACRES) =       48.6        PEAK FLOW RATE(CFS) =      52.63 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.61   HALFSTREET FLOOD WIDTH(FEET) =  23.37 
   FLOW VELOCITY(FEET/SEC.) =  4.90   DEPTH*VELOCITY(FT*FT/SEC.) =   2.98 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    2901.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   17.36 
   RAINFALL INTENSITY(INCH/HR) =   1.68 
   AREA-AVERAGED Fm(INCH/HR) =  0.34 
   AREA-AVERAGED Fp(INCH/HR) =  0.74 
   AREA-AVERAGED Ap =  0.46 
   EFFECTIVE STREAM AREA(ACRES) =      41.70 
   TOTAL STREAM AREA(ACRES) =      48.63 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      52.63 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  21 
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 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   715.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1349.50  DOWNSTREAM(FEET) =   1341.30 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   13.955 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.933 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.36      0.75     0.600    56   13.95 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      3.15 
   TOTAL AREA(ACRES) =      2.36   PEAK FLOW RATE(CFS) =      3.15 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     15.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1341.30  DOWNSTREAM ELEVATION(FEET) = 1334.40 
   STREET LENGTH(FEET) =   897.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.90 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.39 
     HALFSTREET FLOOD WIDTH(FEET) =    9.36 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.26 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.88 
   STREET FLOW TRAVEL TIME(MIN.) =   6.61   Tc(MIN.) =   20.56 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.502 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        5.74      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    5.74      SUBAREA RUNOFF(CFS) =    5.44 
   EFFECTIVE AREA(ACRES) =      8.10    AREA-AVERAGED Fm(INCH/HR) =  0.45 
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   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.1        PEAK FLOW RATE(CFS) =       7.68 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.42   HALFSTREET FLOOD WIDTH(FEET) =  10.51 
   FLOW VELOCITY(FEET/SEC.) =  2.40   DEPTH*VELOCITY(FT*FT/SEC.) =   1.00 
   LONGEST FLOWPATH FROM NODE     13.00 TO NODE     15.00 =    1612.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   20.56 
   RAINFALL INTENSITY(INCH/HR) =   1.50 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.10 
   TOTAL STREAM AREA(ACRES) =       8.10 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       7.68 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       52.63   17.36    1.677  0.74( 0.34) 0.46      41.7       3.00 
       1       49.23   21.23    1.472  0.74( 0.35) 0.47      46.5      10.00 
       1       45.61   23.94    1.361  0.75( 0.35) 0.47      48.4       7.00 
       1       44.45   24.64    1.336  0.75( 0.35) 0.47      48.6       1.00 
       2        7.68   20.56    1.502  0.75( 0.45) 0.60       8.1      13.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       60.19   17.36    1.677  0.75( 0.35) 0.48      48.5       3.00 
       2       57.49   20.56    1.502  0.75( 0.36) 0.49      53.7      13.00 
       3       56.68   21.23    1.472  0.75( 0.36) 0.49      54.6      10.00 
       4       52.26   23.94    1.361  0.75( 0.37) 0.49      56.5       7.00 
       5       50.92   24.64    1.336  0.75( 0.37) 0.49      56.7       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      60.19    Tc(MIN.) =    17.36 
   EFFECTIVE AREA(ACRES) =      48.54   AREA-AVERAGED Fm(INCH/HR) =  0.35 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.48 
   TOTAL AREA(ACRES) =       56.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    2901.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     18.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
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   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1334.40  DOWNSTREAM ELEVATION(FEET) = 1324.40 
   STREET LENGTH(FEET) =   686.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      63.12 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.66 
     HALFSTREET FLOOD WIDTH(FEET) =   27.04 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.67 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.10 
   STREET FLOW TRAVEL TIME(MIN.) =   2.45   Tc(MIN.) =   19.81 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.539 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        0.76      0.75     0.100    56 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.23      0.75     0.600    56 
   AGRICULTURAL POOR COVER 
   "ORCHARDS"                 B        2.87      0.50     1.000    73 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.58 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.731 
   SUBAREA AREA(ACRES) =    5.86      SUBAREA RUNOFF(CFS) =    5.87 
   EFFECTIVE AREA(ACRES) =     54.40    AREA-AVERAGED Fm(INCH/HR) =  0.36 
   AREA-AVERAGED Fp(INCH/HR) =  0.72  AREA-AVERAGED Ap =  0.50 
   TOTAL AREA(ACRES) =       62.6        PEAK FLOW RATE(CFS) =      60.19 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.65   HALFSTREET FLOOD WIDTH(FEET) =  26.41 
   FLOW VELOCITY(FEET/SEC.) =  4.62   DEPTH*VELOCITY(FT*FT/SEC.) =   3.02 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     18.00 =    3587.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     18.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   19.81 
   RAINFALL INTENSITY(INCH/HR) =   1.54 
   AREA-AVERAGED Fm(INCH/HR) =  0.36 
   AREA-AVERAGED Fp(INCH/HR) =  0.72 
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   AREA-AVERAGED Ap =  0.50 
   EFFECTIVE STREAM AREA(ACRES) =      54.40 
   TOTAL STREAM AREA(ACRES) =      62.59 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      60.19 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     17.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   984.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1343.50  DOWNSTREAM(FEET) =   1333.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.343 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.744 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.22      0.75     0.600    56   16.34 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      3.75 
   TOTAL AREA(ACRES) =      3.22   PEAK FLOW RATE(CFS) =      3.75 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     18.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1333.80  DOWNSTREAM ELEVATION(FEET) = 1324.40 
   STREET LENGTH(FEET) =   923.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       6.08 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.38 
     HALFSTREET FLOOD WIDTH(FEET) =    8.91 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.54 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.95 
   STREET FLOW TRAVEL TIME(MIN.) =   6.06   Tc(MIN.) =   22.41 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.421 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
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        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.97      0.75     0.600    56 
   NATURAL POOR COVER 
   "BARREN"                   B        1.12      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.60 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.688 
   SUBAREA AREA(ACRES) =    5.09      SUBAREA RUNOFF(CFS) =    4.63 
   EFFECTIVE AREA(ACRES) =      8.31    AREA-AVERAGED Fm(INCH/HR) =  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.65  AREA-AVERAGED Ap =  0.65 
   TOTAL AREA(ACRES) =        8.3        PEAK FLOW RATE(CFS) =       7.45 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.40   HALFSTREET FLOOD WIDTH(FEET) =   9.73 
   FLOW VELOCITY(FEET/SEC.) =  2.67   DEPTH*VELOCITY(FT*FT/SEC.) =   1.06 
   LONGEST FLOWPATH FROM NODE     16.00 TO NODE     18.00 =    1907.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     18.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   22.41 
   RAINFALL INTENSITY(INCH/HR) =   1.42 
   AREA-AVERAGED Fm(INCH/HR) =  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.65 
   AREA-AVERAGED Ap =  0.65 
   EFFECTIVE STREAM AREA(ACRES) =       8.31 
   TOTAL STREAM AREA(ACRES) =       8.31 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       7.45 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       60.19   19.81    1.539  0.72( 0.36) 0.50      54.4       3.00 
       1       57.49   23.04    1.395  0.72( 0.37) 0.51      59.6      13.00 
       1       56.68   23.71    1.370  0.72( 0.37) 0.51      60.4      10.00 
       1       52.26   26.47    1.275  0.72( 0.37) 0.51      62.4       7.00 
       1       50.92   27.17    1.253  0.72( 0.37) 0.51      62.6       1.00 
       2        7.45   22.41    1.421  0.65( 0.42) 0.65       8.3      16.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       67.56   19.81    1.539  0.71( 0.37) 0.52      61.7       3.00 
       2       65.47   22.41    1.421  0.71( 0.37) 0.53      66.9      16.00 
       3       64.75   23.04    1.395  0.71( 0.38) 0.53      67.9      13.00 
       4       63.75   23.71    1.370  0.71( 0.38) 0.53      68.7      10.00 
       5       58.62   26.47    1.275  0.71( 0.38) 0.53      70.7       7.00 
       6       57.11   27.17    1.253  0.71( 0.38) 0.53      70.9       1.00 
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      67.56    Tc(MIN.) =    19.81 
   EFFECTIVE AREA(ACRES) =      61.74   AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.71  AREA-AVERAGED Ap =  0.52 
   TOTAL AREA(ACRES) =       70.9 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     18.00 =    3587.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     22.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1324.40  DOWNSTREAM ELEVATION(FEET) = 1316.60 
   STREET LENGTH(FEET) =   350.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      68.92 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.64 
     HALFSTREET FLOOD WIDTH(FEET) =   25.40 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.63 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.60 
   STREET FLOW TRAVEL TIME(MIN.) =   1.04   Tc(MIN.) =   20.84 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.489 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B        2.48      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    2.48      SUBAREA RUNOFF(CFS) =    2.72 
   EFFECTIVE AREA(ACRES) =     64.22    AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.68  AREA-AVERAGED Ap =  0.54 
   TOTAL AREA(ACRES) =       73.4        PEAK FLOW RATE(CFS) =      67.56 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.64   HALFSTREET FLOOD WIDTH(FEET) =  25.16 
   FLOW VELOCITY(FEET/SEC.) =  5.60   DEPTH*VELOCITY(FT*FT/SEC.) =   3.56 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     22.00 =    3937.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     22.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
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   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   20.84 
   RAINFALL INTENSITY(INCH/HR) =   1.49 
   AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.68 
   AREA-AVERAGED Ap =  0.54 
   EFFECTIVE STREAM AREA(ACRES) =      64.22 
   TOTAL STREAM AREA(ACRES) =      73.38 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      67.56 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     20.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1059.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1349.50  DOWNSTREAM(FEET) =   1329.90 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.838 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.857 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.78      0.75     0.600    56   14.84 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      0.99 
   TOTAL AREA(ACRES) =      0.78   PEAK FLOW RATE(CFS) =      0.99 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     21.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1329.90  DOWNSTREAM ELEVATION(FEET) = 1322.90 
   STREET LENGTH(FEET) =   956.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       8.70 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
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     STREET FLOW DEPTH(FEET) =  0.43 
     HALFSTREET FLOOD WIDTH(FEET) =   11.21 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.43 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.06 
   STREET FLOW TRAVEL TIME(MIN.) =   6.57   Tc(MIN.) =   21.40 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.464 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B       14.50      0.75     0.600    56 
   NATURAL POOR COVER 
   "BARREN"                   B        1.79      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.67 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.644 
   SUBAREA AREA(ACRES) =   16.29      SUBAREA RUNOFF(CFS) =   15.16 
   EFFECTIVE AREA(ACRES) =     17.07    AREA-AVERAGED Fm(INCH/HR) =  0.43 
   AREA-AVERAGED Fp(INCH/HR) =  0.67  AREA-AVERAGED Ap =  0.64 
   TOTAL AREA(ACRES) =       17.1        PEAK FLOW RATE(CFS) =      15.88 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.52   HALFSTREET FLOOD WIDTH(FEET) =  16.15 
   FLOW VELOCITY(FEET/SEC.) =  2.67   DEPTH*VELOCITY(FT*FT/SEC.) =   1.40 
   LONGEST FLOWPATH FROM NODE     19.00 TO NODE     21.00 =    2015.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1322.90  DOWNSTREAM ELEVATION(FEET) = 1316.60 
   STREET LENGTH(FEET) =   615.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      16.93 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.49 
     HALFSTREET FLOOD WIDTH(FEET) =   16.58 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.01 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.46 
   STREET FLOW TRAVEL TIME(MIN.) =   3.41   Tc(MIN.) =   24.82 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.330 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
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   "BARREN"                   B        2.22      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    2.22      SUBAREA RUNOFF(CFS) =    2.11 
   EFFECTIVE AREA(ACRES) =     19.29    AREA-AVERAGED Fm(INCH/HR) =  0.41 
   AREA-AVERAGED Fp(INCH/HR) =  0.60  AREA-AVERAGED Ap =  0.68 
   TOTAL AREA(ACRES) =       19.3        PEAK FLOW RATE(CFS) =      15.93 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.48   HALFSTREET FLOOD WIDTH(FEET) =  16.02 
   FLOW VELOCITY(FEET/SEC.) =  2.97   DEPTH*VELOCITY(FT*FT/SEC.) =   1.42 
   LONGEST FLOWPATH FROM NODE     19.00 TO NODE     22.00 =    2630.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     22.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   24.82 
   RAINFALL INTENSITY(INCH/HR) =   1.33 
   AREA-AVERAGED Fm(INCH/HR) =  0.41 
   AREA-AVERAGED Fp(INCH/HR) =  0.60 
   AREA-AVERAGED Ap =  0.68 
   EFFECTIVE STREAM AREA(ACRES) =      19.29 
   TOTAL STREAM AREA(ACRES) =      19.29 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      15.93 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       67.56   20.84    1.489  0.68( 0.37) 0.54      64.2       3.00 
       1       65.47   23.45    1.379  0.68( 0.37) 0.54      69.4      16.00 
       1       64.75   24.09    1.356  0.68( 0.37) 0.54      70.4      13.00 
       1       63.75   24.76    1.332  0.68( 0.37) 0.55      71.2      10.00 
       1       58.62   27.53    1.243  0.69( 0.37) 0.55      73.2       7.00 
       1       57.11   28.25    1.222  0.69( 0.38) 0.55      73.4       1.00 
       2       15.93   24.82    1.330  0.60( 0.41) 0.68      19.3      19.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       83.26   20.84    1.489  0.66( 0.38) 0.57      80.4       3.00 
       2       81.34   23.45    1.379  0.66( 0.38) 0.57      87.6      16.00 
       3       80.65   24.09    1.356  0.66( 0.38) 0.57      89.1      13.00 
       4       79.67   24.76    1.332  0.66( 0.38) 0.57      90.4      10.00 
       5       79.57   24.82    1.330  0.66( 0.38) 0.57      90.5      19.00 
       6       73.04   27.53    1.243  0.67( 0.38) 0.58      92.4       7.00 
       7       71.18   28.25    1.222  0.67( 0.38) 0.58      92.7       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
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   PEAK FLOW RATE(CFS) =      83.26    Tc(MIN.) =    20.84 
   EFFECTIVE AREA(ACRES) =      80.42   AREA-AVERAGED Fm(INCH/HR) =  0.38 
   AREA-AVERAGED Fp(INCH/HR) =  0.66  AREA-AVERAGED Ap =  0.57 
   TOTAL AREA(ACRES) =       92.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     22.00 =    3937.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     25.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1316.60  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =  1041.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      90.39 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.72 
     HALFSTREET FLOOD WIDTH(FEET) =   33.32 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.37 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.86 
   STREET FLOW TRAVEL TIME(MIN.) =   3.23   Tc(MIN.) =   24.07 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.356 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B       12.11      0.27     1.000    86 
   AGRICULTURAL POOR COVER 
   "ORCHARDS"                 B        3.18      0.50     1.000    73 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.32 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =   15.29      SUBAREA RUNOFF(CFS) =   14.26 
   EFFECTIVE AREA(ACRES) =     95.71    AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.57  AREA-AVERAGED Ap =  0.64 
   TOTAL AREA(ACRES) =      108.0        PEAK FLOW RATE(CFS) =      85.26 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.71   HALFSTREET FLOOD WIDTH(FEET) =  31.95 
   FLOW VELOCITY(FEET/SEC.) =  5.30   DEPTH*VELOCITY(FT*FT/SEC.) =   3.75 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     25.00 =    4978.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
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 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   24.07 
   RAINFALL INTENSITY(INCH/HR) =   1.36 
   AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.57 
   AREA-AVERAGED Ap =  0.64 
   EFFECTIVE STREAM AREA(ACRES) =      95.71 
   TOTAL STREAM AREA(ACRES) =     107.96 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      85.26 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     23.00 TO NODE     24.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   639.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1324.10  DOWNSTREAM(FEET) =   1321.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.821 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.712 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.77      0.75     0.600    56   16.82 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      2.01 
   TOTAL AREA(ACRES) =      1.77   PEAK FLOW RATE(CFS) =      2.01 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     24.00 TO NODE     25.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1321.80  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =  1594.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       7.32 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.38 
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     HALFSTREET FLOOD WIDTH(FEET) =    8.91 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.05 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.15 
   STREET FLOW TRAVEL TIME(MIN.) =   8.70   Tc(MIN.) =   25.53 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.305 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B       13.48      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =   13.48      SUBAREA RUNOFF(CFS) =   10.39 
   EFFECTIVE AREA(ACRES) =     15.25    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =       15.2        PEAK FLOW RATE(CFS) =      11.76 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.43   HALFSTREET FLOOD WIDTH(FEET) =  11.00 
   FLOW VELOCITY(FEET/SEC.) =  3.39   DEPTH*VELOCITY(FT*FT/SEC.) =   1.46 
   LONGEST FLOWPATH FROM NODE     23.00 TO NODE     25.00 =    2233.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   25.53 
   RAINFALL INTENSITY(INCH/HR) =   1.31 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =      15.25 
   TOTAL STREAM AREA(ACRES) =      15.25 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      11.76 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       85.26   24.07    1.356  0.57( 0.37) 0.64      95.7       3.00 
       1       83.07   26.70    1.268  0.58( 0.37) 0.64     102.9      16.00 
       1       82.39   27.34    1.249  0.58( 0.37) 0.64     104.4      13.00 
       1       81.49   28.02    1.229  0.59( 0.37) 0.64     105.7      10.00 
       1       81.38   28.08    1.227  0.59( 0.37) 0.64     105.8      19.00 
       1       75.67   30.85    1.154  0.59( 0.37) 0.64     107.7       7.00 
       1       74.14   31.57    1.137  0.59( 0.37) 0.64     108.0       1.00 
       2       11.76   25.53    1.305  0.75( 0.45) 0.60      15.2      23.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
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    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       97.00   24.07    1.356  0.60( 0.38) 0.63     110.1       3.00 
       2       95.81   25.53    1.305  0.60( 0.38) 0.63     114.9      23.00 
       3       94.31   26.70    1.268  0.60( 0.38) 0.63     118.1      16.00 
       4       93.37   27.34    1.249  0.60( 0.38) 0.63     119.6      13.00 
       5       92.19   28.02    1.229  0.60( 0.38) 0.63     121.0      10.00 
       6       92.06   28.08    1.227  0.60( 0.38) 0.63     121.1      19.00 
       7       85.35   30.85    1.154  0.61( 0.38) 0.63     123.0       7.00 
       8       83.59   31.57    1.137  0.61( 0.38) 0.63     123.2       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      97.00    Tc(MIN.) =    24.07 
   EFFECTIVE AREA(ACRES) =     110.10   AREA-AVERAGED Fm(INCH/HR) =  0.38 
   AREA-AVERAGED Fp(INCH/HR) =  0.60  AREA-AVERAGED Ap =  0.63 
   TOTAL AREA(ACRES) =      123.2 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     25.00 =    4978.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     25.00 TO NODE     26.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1298.50  DOWNSTREAM ELEVATION(FEET) = 1291.40 
   STREET LENGTH(FEET) =   405.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      97.39 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.73 
     HALFSTREET FLOOD WIDTH(FEET) =   35.10 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.45 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    4.00 
   STREET FLOW TRAVEL TIME(MIN.) =   1.24   Tc(MIN.) =   25.31 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.312 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        1.26      0.63     1.000    65 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.63 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    1.26      SUBAREA RUNOFF(CFS) =    0.77 
   EFFECTIVE AREA(ACRES) =    111.36    AREA-AVERAGED Fm(INCH/HR) =  0.38 
   AREA-AVERAGED Fp(INCH/HR) =  0.60  AREA-AVERAGED Ap =  0.64 
   TOTAL AREA(ACRES) =      124.5        PEAK FLOW RATE(CFS) =      97.00 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
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   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.73   HALFSTREET FLOOD WIDTH(FEET) =  34.96 
   FLOW VELOCITY(FEET/SEC.) =  5.45   DEPTH*VELOCITY(FT*FT/SEC.) =   3.99 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     26.00 =    5383.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =      124.5  TC(MIN.) =     25.31 
   EFFECTIVE AREA(ACRES) =    111.36  AREA-AVERAGED Fm(INCH/HR)=  0.38 
   AREA-AVERAGED Fp(INCH/HR) =  0.60  AREA-AVERAGED Ap = 0.637 
   PEAK FLOW RATE(CFS)   =      97.00 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       97.00   25.31    1.312  0.60( 0.38) 0.64     111.4       3.00 
       2       95.81   26.76    1.266  0.60( 0.38) 0.64     116.2      23.00 
       3       94.31   27.95    1.231  0.60( 0.38) 0.64     119.4      16.00 
       4       93.37   28.58    1.213  0.60( 0.38) 0.64     120.9      13.00 
       5       92.19   29.27    1.194  0.61( 0.38) 0.64     122.2      10.00 
       6       92.06   29.33    1.193  0.61( 0.38) 0.64     122.3      19.00 
       7       85.35   32.12    1.124  0.61( 0.39) 0.63     124.2       7.00 
       8       83.59   32.84    1.108  0.61( 0.39) 0.63     124.5       1.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HEBT.DAT                                       
   TIME/DATE OF STUDY: 10:28 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =   10.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.7490 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0313 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0313 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   687.00 
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   ELEVATION DATA: UPSTREAM(FEET) =   1339.70  DOWNSTREAM(FEET) =   1328.20 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.395 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.500 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 B        1.89      0.75     0.100    56    9.40 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        0.67      0.63     1.000    65   21.82 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.66 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.336 
   SUBAREA RUNOFF(CFS) =      5.25 
   TOTAL AREA(ACRES) =      2.56   PEAK FLOW RATE(CFS) =      5.25 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  91 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 
 ============================================================================ 
   UPSTREAM NODE ELEVATION(FEET) =   1328.20 
   DOWNSTREAM NODE ELEVATION(FEET) =   1316.80 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   656.00 
   "V" GUTTER WIDTH(FEET) =   5.00   GUTTER HIKE(FEET) =  0.800 
   PAVEMENT LIP(FEET) =  0.400   MANNING'S N = .0200 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.05000 
   MAXIMUM DEPTH(FEET) =   2.00 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.190 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        1.18      0.75     0.100    56 
   NATURAL POOR COVER 
   "BARREN"                   B        4.29      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.28 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.806 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     10.08 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   5.15 
   AVERAGE FLOW DEPTH(FEET) =   0.80   FLOOD WIDTH(FEET) =    5.00 
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   2.12   Tc(MIN.) =   11.52 
   SUBAREA AREA(ACRES) =    5.47       SUBAREA RUNOFF(CFS) =    9.65 
   EFFECTIVE AREA(ACRES) =    8.03     AREA-AVERAGED Fm(INCH/HR) =   0.23 
   AREA-AVERAGED Fp(INCH/HR) =   0.35  AREA-AVERAGED Ap =   0.66 
   TOTAL AREA(ACRES) =        8.0         PEAK FLOW RATE(CFS) =      14.19 
 
          NOTE:TRAVEL TIME ESTIMATES BASED ON NORMAL 
          DEPTH EQUAL TO [GUTTER-HIKE + PAVEMENT LIP] 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  1.20   FLOOD WIDTH(FEET) =    5.00 
   FLOW VELOCITY(FEET/SEC.) =   7.43   DEPTH*VELOCITY(FT*FT/SEC) =   8.92 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1343.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      6.00 IS CODE =  62 
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 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1316.80  DOWNSTREAM ELEVATION(FEET) = 1314.40 
   STREET LENGTH(FEET) =   610.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      21.44 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.58 
     HALFSTREET FLOOD WIDTH(FEET) =   20.00 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.31 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.34 
   STREET FLOW TRAVEL TIME(MIN.) =   4.41   Tc(MIN.) =   15.93 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.774 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        2.46      0.75     0.100    56 
   NATURAL POOR COVER 
   "BARREN"                   B        0.24      0.27     1.000    86 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        9.90      0.63     1.000    65 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.62 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.824 
   SUBAREA AREA(ACRES) =   12.60      SUBAREA RUNOFF(CFS) =   14.28 
   EFFECTIVE AREA(ACRES) =     20.63    AREA-AVERAGED Fm(INCH/HR) =  0.40 
   AREA-AVERAGED Fp(INCH/HR) =  0.53  AREA-AVERAGED Ap =  0.76 
   TOTAL AREA(ACRES) =       20.6        PEAK FLOW RATE(CFS) =      25.46 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.61   HALFSTREET FLOOD WIDTH(FEET) =  20.00 
   FLOW VELOCITY(FEET/SEC.) =  2.47   DEPTH*VELOCITY(FT*FT/SEC.) =   1.50 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1953.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.93 
   RAINFALL INTENSITY(INCH/HR) =   1.77 
   AREA-AVERAGED Fm(INCH/HR) =  0.40 
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   AREA-AVERAGED Fp(INCH/HR) =  0.53 
   AREA-AVERAGED Ap =  0.76 
   EFFECTIVE STREAM AREA(ACRES) =      20.63 
   TOTAL STREAM AREA(ACRES) =      20.63 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      25.46 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   607.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1337.20  DOWNSTREAM(FEET) =   1326.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.062 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.125 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.85      0.75     0.600    56   12.06 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      5.81 
   TOTAL AREA(ACRES) =      3.85   PEAK FLOW RATE(CFS) =      5.81 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1326.80  DOWNSTREAM ELEVATION(FEET) = 1314.40 
   STREET LENGTH(FEET) =   674.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       8.54 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.38 
     HALFSTREET FLOOD WIDTH(FEET) =    9.08 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.45 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.31 
   STREET FLOW TRAVEL TIME(MIN.) =   3.25   Tc(MIN.) =   15.31 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.820 
   SUBAREA LOSS RATE DATA(AMC  II): 
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    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        4.42      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    4.42      SUBAREA RUNOFF(CFS) =    5.45 
   EFFECTIVE AREA(ACRES) =      8.27    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.3        PEAK FLOW RATE(CFS) =      10.20 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.40   HALFSTREET FLOOD WIDTH(FEET) =   9.81 
   FLOW VELOCITY(FEET/SEC.) =  3.60   DEPTH*VELOCITY(FT*FT/SEC.) =   1.44 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      6.00 =    1281.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.31 
   RAINFALL INTENSITY(INCH/HR) =   1.82 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.27 
   TOTAL STREAM AREA(ACRES) =       8.27 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      10.20 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       25.46   15.93    1.774  0.53( 0.40) 0.76      20.6       1.00 
       2       10.20   15.31    1.820  0.75( 0.45) 0.60       8.3       4.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       35.50   15.31    1.820  0.58( 0.42) 0.71      28.1       4.00 
       2       35.32   15.93    1.774  0.58( 0.42) 0.71      28.9       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      35.50    Tc(MIN.) =    15.31 
   EFFECTIVE AREA(ACRES) =      28.11   AREA-AVERAGED Fm(INCH/HR) =  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.58  AREA-AVERAGED Ap =  0.71 
   TOTAL AREA(ACRES) =       28.9 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1953.00 FEET. 
 
 **************************************************************************** 
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   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1314.40  DOWNSTREAM ELEVATION(FEET) = 1313.90 
   STREET LENGTH(FEET) =   240.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      35.67 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.73 
     HALFSTREET FLOOD WIDTH(FEET) =   23.14 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.30 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.69 
   STREET FLOW TRAVEL TIME(MIN.) =   1.74   Tc(MIN.) =   17.05 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.697 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.30      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.30      SUBAREA RUNOFF(CFS) =    0.34 
   EFFECTIVE AREA(ACRES) =     28.41    AREA-AVERAGED Fm(INCH/HR) =  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.59  AREA-AVERAGED Ap =  0.71 
   TOTAL AREA(ACRES) =       29.2        PEAK FLOW RATE(CFS) =      35.50 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.73   HALFSTREET FLOOD WIDTH(FEET) =  23.08 
   FLOW VELOCITY(FEET/SEC.) =  2.30   DEPTH*VELOCITY(FT*FT/SEC.) =   1.68 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =    2193.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =       29.2  TC(MIN.) =     17.05 
   EFFECTIVE AREA(ACRES) =     28.41  AREA-AVERAGED Fm(INCH/HR)=  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.59  AREA-AVERAGED Ap = 0.711 
   PEAK FLOW RATE(CFS)   =      35.50 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       35.50   17.05    1.697  0.59( 0.42) 0.71      28.4       4.00 
       2       35.32   17.67    1.658  0.58( 0.42) 0.71      29.2       1.00 
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 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HECT.DAT                                       
   TIME/DATE OF STUDY: 10:29 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =   10.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.7490 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0313 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0313 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   973.00 
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   ELEVATION DATA: UPSTREAM(FEET) =   1315.60  DOWNSTREAM(FEET) =   1311.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   32.294 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.120 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        5.50      0.63     1.000    65   32.29 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.63 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =      2.43 
   TOTAL AREA(ACRES) =      5.50   PEAK FLOW RATE(CFS) =      2.43 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  91 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 
 ============================================================================ 
   UPSTREAM NODE ELEVATION(FEET) =   1311.00 
   DOWNSTREAM NODE ELEVATION(FEET) =   1289.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1386.00 
   "V" GUTTER WIDTH(FEET) =   5.00   GUTTER HIKE(FEET) =  0.500 
   PAVEMENT LIP(FEET) =  0.400   MANNING'S N = .0200 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.05000 
   MAXIMUM DEPTH(FEET) =   2.00 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.045 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   AGRICULTURAL POOR COVER 
   "ORCHARDS"                 B       19.03      0.50     1.000    73 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B       12.26      0.63     1.000    65 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.55 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      8.70 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   6.29 
   AVERAGE FLOW DEPTH(FEET) =   0.90   FLOOD WIDTH(FEET) =    5.00 
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   3.67   Tc(MIN.) =   35.97 
   SUBAREA AREA(ACRES) =   31.29       SUBAREA RUNOFF(CFS) =   13.87 
   EFFECTIVE AREA(ACRES) =   36.79     AREA-AVERAGED Fm(INCH/HR) =   0.56 
   AREA-AVERAGED Fp(INCH/HR) =   0.56  AREA-AVERAGED Ap =   1.00 
   TOTAL AREA(ACRES) =       36.8         PEAK FLOW RATE(CFS) =      15.92 
 
          NOTE:TRAVEL TIME ESTIMATES BASED ON NORMAL 
          DEPTH EQUAL TO [GUTTER-HIKE + PAVEMENT LIP] 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  0.90   FLOOD WIDTH(FEET) =    5.00 
   FLOW VELOCITY(FEET/SEC.) =   6.29   DEPTH*VELOCITY(FT*FT/SEC) =   5.66 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    2359.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  62 
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 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1289.00  DOWNSTREAM ELEVATION(FEET) = 1280.50 
   STREET LENGTH(FEET) =   566.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      20.89 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.49 
     HALFSTREET FLOOD WIDTH(FEET) =   16.77 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.65 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.78 
   STREET FLOW TRAVEL TIME(MIN.) =   2.59   Tc(MIN.) =   38.55 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  0.998 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B       15.22      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =   15.22      SUBAREA RUNOFF(CFS) =    9.95 
   EFFECTIVE AREA(ACRES) =     52.01    AREA-AVERAGED Fm(INCH/HR) =  0.48 
   AREA-AVERAGED Fp(INCH/HR) =  0.48  AREA-AVERAGED Ap =  1.00 
   TOTAL AREA(ACRES) =       52.0        PEAK FLOW RATE(CFS) =      24.35 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.51   HALFSTREET FLOOD WIDTH(FEET) =  18.17 
   FLOW VELOCITY(FEET/SEC.) =  3.77   DEPTH*VELOCITY(FT*FT/SEC.) =   1.92 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =    2925.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =       52.0  TC(MIN.) =     38.55 
   EFFECTIVE AREA(ACRES) =     52.01  AREA-AVERAGED Fm(INCH/HR)=  0.48 
   AREA-AVERAGED Fp(INCH/HR) =  0.48  AREA-AVERAGED Ap = 1.000 
   PEAK FLOW RATE(CFS)   =      24.35 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HEAH.DAT                                       
   TIME/DATE OF STUDY: 10:09 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.2000 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0313 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0313 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   680.00 
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   ELEVATION DATA: UPSTREAM(FEET) =   1370.50  DOWNSTREAM(FEET) =   1359.20 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.987 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.849 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        0.50      0.42     0.200    76    9.99 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      1.69 
   TOTAL AREA(ACRES) =      0.50   PEAK FLOW RATE(CFS) =      1.69 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1359.20  DOWNSTREAM ELEVATION(FEET) = 1351.60 
   STREET LENGTH(FEET) =  1264.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       8.29 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.44 
     HALFSTREET FLOOD WIDTH(FEET) =   11.45 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.22 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.98 
   STREET FLOW TRAVEL TIME(MIN.) =   9.48   Tc(MIN.) =   19.46 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.495 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        6.39      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    6.39      SUBAREA RUNOFF(CFS) =   12.89 
   EFFECTIVE AREA(ACRES) =      6.89    AREA-AVERAGED Fm(INCH/HR) =  0.24 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.57 
   TOTAL AREA(ACRES) =        6.9        PEAK FLOW RATE(CFS) =      13.97 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.52   HALFSTREET FLOOD WIDTH(FEET) =  15.81 
   FLOW VELOCITY(FEET/SEC.) =  2.42   DEPTH*VELOCITY(FT*FT/SEC.) =   1.25 
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   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1944.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   19.46 
   RAINFALL INTENSITY(INCH/HR) =   2.49 
   AREA-AVERAGED Fm(INCH/HR) =  0.24 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.57 
   EFFECTIVE STREAM AREA(ACRES) =       6.89 
   TOTAL STREAM AREA(ACRES) =       6.89 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      13.97 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   603.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1365.80  DOWNSTREAM(FEET) =   1359.40 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.411 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.746 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        3.64      0.42     0.200    76   10.41 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =     12.00 
   TOTAL AREA(ACRES) =      3.64   PEAK FLOW RATE(CFS) =     12.00 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  56 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   1359.40  DOWNSTREAM(FEET) =   1353.90 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   902.00   CHANNEL SLOPE =  0.0061 
   GIVEN CHANNEL BASE(FEET) =    2.00   CHANNEL FREEBOARD(FEET) =  1.0 
   "Z" FACTOR =   2.000   MANNING'S FACTOR = 0.015 
   *ESTIMATED CHANNEL HEIGHT(FEET) =   2.22 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.262 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   APARTMENTS                 B       11.70      0.42     0.200    76 
   RESIDENTIAL 
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   "3-4 DWELLINGS/ACRE"       B        1.41      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.243 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      30.69 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   6.09 
   AVERAGE FLOW DEPTH(FEET) =   1.16   TRAVEL TIME(MIN.) =   2.47 
   Tc(MIN.) =   12.88 
   SUBAREA AREA(ACRES) =    13.11       SUBAREA RUNOFF(CFS) =   37.28 
   EFFECTIVE AREA(ACRES) =     16.75     AREA-AVERAGED Fm(INCH/HR) =   0.10 
   AREA-AVERAGED Fp(INCH/HR) =   0.42  AREA-AVERAGED Ap =   0.23 
   TOTAL AREA(ACRES) =       16.8         PEAK FLOW RATE(CFS) =      47.69 
   GIVEN CHANNEL BASE(FEET) =    2.00   CHANNEL FREEBOARD(FEET) =  1.0 
   "Z" FACTOR =   2.000   MANNING'S FACTOR = 0.015 
   *ESTIMATED CHANNEL HEIGHT(FEET) =   2.43 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  1.43   FLOW VELOCITY(FEET/SEC.) =   6.85 
   LONGEST FLOWPATH FROM NODE      3.00 TO NODE      5.00 =    1505.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1353.90  DOWNSTREAM ELEVATION(FEET) = 1351.60 
   STREET LENGTH(FEET) =   163.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      49.90 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.62 
     HALFSTREET FLOOD WIDTH(FEET) =   24.23 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.39 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.73 
   STREET FLOW TRAVEL TIME(MIN.) =   0.62   Tc(MIN.) =   13.50 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.164 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.69      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.69      SUBAREA RUNOFF(CFS) =    4.43 
   EFFECTIVE AREA(ACRES) =     18.44    AREA-AVERAGED Fm(INCH/HR) =  0.11 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.27 
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   TOTAL AREA(ACRES) =       18.4        PEAK FLOW RATE(CFS) =      50.64 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.62   HALFSTREET FLOOD WIDTH(FEET) =  24.38 
   FLOW VELOCITY(FEET/SEC.) =  4.41   DEPTH*VELOCITY(FT*FT/SEC.) =   2.75 
   LONGEST FLOWPATH FROM NODE      3.00 TO NODE      6.00 =    1668.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   13.50 
   RAINFALL INTENSITY(INCH/HR) =   3.16 
   AREA-AVERAGED Fm(INCH/HR) =  0.11 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.27 
   EFFECTIVE STREAM AREA(ACRES) =      18.44 
   TOTAL STREAM AREA(ACRES) =      18.44 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      50.64 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       13.97   19.46    2.495  0.42( 0.24) 0.57       6.9       1.00 
       2       50.64   13.50    3.164  0.42( 0.11) 0.27      18.4       3.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       63.21   13.50    3.164  0.42( 0.14) 0.33      23.2       3.00 
       2       53.50   19.46    2.495  0.42( 0.15) 0.35      25.3       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      63.21    Tc(MIN.) =    13.50 
   EFFECTIVE AREA(ACRES) =      23.22   AREA-AVERAGED Fm(INCH/HR) =  0.14 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.33 
   TOTAL AREA(ACRES) =       25.3 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1944.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      9.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1351.60  DOWNSTREAM ELEVATION(FEET) = 1346.00 
   STREET LENGTH(FEET) =   312.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      65.59 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.65 
     HALFSTREET FLOOD WIDTH(FEET) =   26.18 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.11 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.33 
   STREET FLOW TRAVEL TIME(MIN.) =   1.02   Tc(MIN.) =   14.52 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.018 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.91      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.91      SUBAREA RUNOFF(CFS) =    4.75 
   EFFECTIVE AREA(ACRES) =     25.13    AREA-AVERAGED Fm(INCH/HR) =  0.15 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.35 
   TOTAL AREA(ACRES) =       27.2        PEAK FLOW RATE(CFS) =      64.91 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.65   HALFSTREET FLOOD WIDTH(FEET) =  26.02 
   FLOW VELOCITY(FEET/SEC.) =  5.10   DEPTH*VELOCITY(FT*FT/SEC.) =   3.31 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      9.00 =    2256.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   14.52 
   RAINFALL INTENSITY(INCH/HR) =   3.02 
   AREA-AVERAGED Fm(INCH/HR) =  0.15 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.35 
   EFFECTIVE STREAM AREA(ACRES) =      25.13 
   TOTAL STREAM AREA(ACRES) =      27.24 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      64.91 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
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   INITIAL SUBAREA FLOW-LENGTH(FEET) =   967.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1360.40  DOWNSTREAM(FEET) =   1348.70 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   15.578 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.883 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.84      0.42     0.600    76   15.58 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      6.72 
   TOTAL AREA(ACRES) =      2.84   PEAK FLOW RATE(CFS) =      6.72 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1348.70  DOWNSTREAM ELEVATION(FEET) = 1346.00 
   STREET LENGTH(FEET) =   654.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      12.43 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.53 
     HALFSTREET FLOOD WIDTH(FEET) =   16.58 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.02 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.07 
   STREET FLOW TRAVEL TIME(MIN.) =   5.39   Tc(MIN.) =   20.97 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.376 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        5.96      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    5.96      SUBAREA RUNOFF(CFS) =   11.39 
   EFFECTIVE AREA(ACRES) =      8.80    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.8        PEAK FLOW RATE(CFS) =      16.81 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
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   DEPTH(FEET) = 0.57   HALFSTREET FLOOD WIDTH(FEET) =  18.00 
   FLOW VELOCITY(FEET/SEC.) =  2.21   DEPTH*VELOCITY(FT*FT/SEC.) =   1.26 
   LONGEST FLOWPATH FROM NODE      7.00 TO NODE      9.00 =    1621.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   20.97 
   RAINFALL INTENSITY(INCH/HR) =   2.38 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.80 
   TOTAL STREAM AREA(ACRES) =       8.80 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      16.81 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       64.91   14.52    3.018  0.42( 0.15) 0.35      25.1       3.00 
       1       55.29   20.51    2.411  0.42( 0.16) 0.37      27.2       1.00 
       2       16.81   20.97    2.376  0.42( 0.25) 0.60       8.8       7.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       80.07   14.52    3.018  0.42( 0.17) 0.40      31.2       3.00 
       2       72.00   20.51    2.411  0.42( 0.18) 0.42      35.8       1.00 
       3       71.26   20.97    2.376  0.42( 0.18) 0.42      36.0       7.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      80.07    Tc(MIN.) =    14.52 
   EFFECTIVE AREA(ACRES) =      31.22   AREA-AVERAGED Fm(INCH/HR) =  0.17 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.40 
   TOTAL AREA(ACRES) =       36.0 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      9.00 =    2256.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE     12.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1346.00  DOWNSTREAM ELEVATION(FEET) = 1339.80 
   STREET LENGTH(FEET) =   344.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
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   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      81.83 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.69 
     HALFSTREET FLOOD WIDTH(FEET) =   30.45 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.36 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.72 
   STREET FLOW TRAVEL TIME(MIN.) =   1.07   Tc(MIN.) =   15.59 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.882 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.49      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.49      SUBAREA RUNOFF(CFS) =    3.52 
   EFFECTIVE AREA(ACRES) =     32.71    AREA-AVERAGED Fm(INCH/HR) =  0.17 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.41 
   TOTAL AREA(ACRES) =       37.5        PEAK FLOW RATE(CFS) =      80.07 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.69   HALFSTREET FLOOD WIDTH(FEET) =  30.04 
   FLOW VELOCITY(FEET/SEC.) =  5.32   DEPTH*VELOCITY(FT*FT/SEC.) =   3.67 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     12.00 =    2600.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     12.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.59 
   RAINFALL INTENSITY(INCH/HR) =   2.88 
   AREA-AVERAGED Fm(INCH/HR) =  0.17 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.41 
   EFFECTIVE STREAM AREA(ACRES) =      32.71 
   TOTAL STREAM AREA(ACRES) =      37.53 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      80.07 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
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   INITIAL SUBAREA FLOW-LENGTH(FEET) =   503.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1355.40  DOWNSTREAM(FEET) =   1347.10 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.273 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.558 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.74      0.42     0.600    76   11.27 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      2.20 
   TOTAL AREA(ACRES) =      0.74   PEAK FLOW RATE(CFS) =      2.20 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1347.10  DOWNSTREAM ELEVATION(FEET) = 1339.80 
   STREET LENGTH(FEET) =  1135.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      12.05 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.49 
     HALFSTREET FLOOD WIDTH(FEET) =   13.92 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.44 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.19 
   STREET FLOW TRAVEL TIME(MIN.) =   7.75   Tc(MIN.) =   19.02 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.532 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        9.49      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    9.49      SUBAREA RUNOFF(CFS) =   19.46 
   EFFECTIVE AREA(ACRES) =     10.23    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =       10.2        PEAK FLOW RATE(CFS) =      20.98 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
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   DEPTH(FEET) = 0.57   HALFSTREET FLOOD WIDTH(FEET) =  18.00 
   FLOW VELOCITY(FEET/SEC.) =  2.76   DEPTH*VELOCITY(FT*FT/SEC.) =   1.57 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     12.00 =    1638.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     12.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   19.02 
   RAINFALL INTENSITY(INCH/HR) =   2.53 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =      10.23 
   TOTAL STREAM AREA(ACRES) =      10.23 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      20.98 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       80.07   15.59    2.882  0.42( 0.17) 0.41      32.7       3.00 
       1       72.20   21.61    2.331  0.42( 0.18) 0.43      37.3       1.00 
       1       71.49   22.07    2.299  0.42( 0.18) 0.43      37.5       7.00 
       2       20.98   19.02    2.532  0.42( 0.25) 0.60      10.2      10.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       99.90   15.59    2.882  0.42( 0.19) 0.45      41.1       3.00 
       2       96.56   19.02    2.532  0.42( 0.20) 0.46      45.6      10.00 
       3       91.32   21.61    2.331  0.42( 0.20) 0.47      47.6       1.00 
       4       90.32   22.07    2.299  0.42( 0.20) 0.47      47.8       7.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      99.90    Tc(MIN.) =    15.59 
   EFFECTIVE AREA(ACRES) =      41.09   AREA-AVERAGED Fm(INCH/HR) =  0.19 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.45 
   TOTAL AREA(ACRES) =       47.8 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     12.00 =    2600.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     15.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1339.80  DOWNSTREAM ELEVATION(FEET) = 1334.40 
   STREET LENGTH(FEET) =   301.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     100.87 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.74 
     HALFSTREET FLOOD WIDTH(FEET) =   35.61 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.54 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    4.09 
   STREET FLOW TRAVEL TIME(MIN.) =   0.91   Tc(MIN.) =   16.49 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.778 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.29      0.42     0.600    76 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        0.58      0.32     1.000    83 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.34 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.867 
   SUBAREA AREA(ACRES) =    0.87      SUBAREA RUNOFF(CFS) =    1.94 
   EFFECTIVE AREA(ACRES) =     41.96    AREA-AVERAGED Fm(INCH/HR) =  0.19 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.46 
   TOTAL AREA(ACRES) =       48.6        PEAK FLOW RATE(CFS) =      99.90 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.74   HALFSTREET FLOOD WIDTH(FEET) =  35.37 
   FLOW VELOCITY(FEET/SEC.) =  5.53   DEPTH*VELOCITY(FT*FT/SEC.) =   4.08 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    2901.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   16.49 
   RAINFALL INTENSITY(INCH/HR) =   2.78 
   AREA-AVERAGED Fm(INCH/HR) =  0.19 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.46 
   EFFECTIVE STREAM AREA(ACRES) =      41.96 
   TOTAL STREAM AREA(ACRES) =      48.63 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      99.90 
 
 **************************************************************************** 



Tract No. 20257 – Griffin Residential III 
Existing 100-year Hydrology – Area A 

Page 13 of 26 

   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   715.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1349.50  DOWNSTREAM(FEET) =   1341.30 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   13.955 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.097 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.36      0.42     0.600    76   13.95 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      6.04 
   TOTAL AREA(ACRES) =      2.36   PEAK FLOW RATE(CFS) =      6.04 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     15.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1341.30  DOWNSTREAM ELEVATION(FEET) = 1334.40 
   STREET LENGTH(FEET) =   897.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      11.81 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.47 
     HALFSTREET FLOOD WIDTH(FEET) =   12.71 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.65 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.25 
   STREET FLOW TRAVEL TIME(MIN.) =   5.64   Tc(MIN.) =   19.59 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.484 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        5.74      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    5.74      SUBAREA RUNOFF(CFS) =   11.52 
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   EFFECTIVE AREA(ACRES) =      8.10    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.1        PEAK FLOW RATE(CFS) =      16.26 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.52   HALFSTREET FLOOD WIDTH(FEET) =  16.15 
   FLOW VELOCITY(FEET/SEC.) =  2.74   DEPTH*VELOCITY(FT*FT/SEC.) =   1.43 
   LONGEST FLOWPATH FROM NODE     13.00 TO NODE     15.00 =    1612.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   19.59 
   RAINFALL INTENSITY(INCH/HR) =   2.48 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.10 
   TOTAL STREAM AREA(ACRES) =       8.10 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      16.26 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       99.90   16.49    2.778  0.42( 0.19) 0.46      42.0       3.00 
       1       96.56   19.93    2.456  0.42( 0.20) 0.47      46.4      10.00 
       1       91.32   22.53    2.268  0.42( 0.20) 0.47      48.4       1.00 
       1       90.32   22.99    2.238  0.42( 0.20) 0.47      48.6       7.00 
       2       16.26   19.59    2.484  0.42( 0.25) 0.60       8.1      13.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      115.39   16.49    2.778  0.42( 0.20) 0.48      48.8       3.00 
       2      113.15   19.59    2.484  0.42( 0.20) 0.49      54.1      13.00 
       3      112.61   19.93    2.456  0.42( 0.21) 0.49      54.5      10.00 
       4      106.00   22.53    2.268  0.42( 0.21) 0.49      56.5       1.00 
       5      104.79   22.99    2.238  0.42( 0.21) 0.49      56.7       7.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =     115.39    Tc(MIN.) =    16.49 
   EFFECTIVE AREA(ACRES) =      48.78   AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.48 
   TOTAL AREA(ACRES) =       56.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    2901.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     18.00 IS CODE =  62 
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 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1334.40  DOWNSTREAM ELEVATION(FEET) = 1324.40 
   STREET LENGTH(FEET) =   686.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     121.60 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.79 
     HALFSTREET FLOOD WIDTH(FEET) =   38.23 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.50 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    4.36 
   STREET FLOW TRAVEL TIME(MIN.) =   2.08   Tc(MIN.) =   18.57 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.572 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        0.76      0.42     0.100    76 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.23      0.42     0.600    76 
   AGRICULTURAL POOR COVER 
   "ORCHARDS"                 B        2.87      0.23     1.000    89 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.29 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.731 
   SUBAREA AREA(ACRES) =    5.86      SUBAREA RUNOFF(CFS) =   12.43 
   EFFECTIVE AREA(ACRES) =     54.64    AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.50 
   TOTAL AREA(ACRES) =       62.6        PEAK FLOW RATE(CFS) =     116.56 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.78   HALFSTREET FLOOD WIDTH(FEET) =  37.81 
   FLOW VELOCITY(FEET/SEC.) =  5.44   DEPTH*VELOCITY(FT*FT/SEC.) =   4.25 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     18.00 =    3587.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     18.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   18.57 
   RAINFALL INTENSITY(INCH/HR) =   2.57 
   AREA-AVERAGED Fm(INCH/HR) =  0.20 
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   AREA-AVERAGED Fp(INCH/HR) =  0.40 
   AREA-AVERAGED Ap =  0.50 
   EFFECTIVE STREAM AREA(ACRES) =      54.64 
   TOTAL STREAM AREA(ACRES) =      62.59 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     116.56 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     17.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   984.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1343.50  DOWNSTREAM(FEET) =   1333.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.343 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.795 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.22      0.42     0.600    76   16.34 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      7.36 
   TOTAL AREA(ACRES) =      3.22   PEAK FLOW RATE(CFS) =      7.36 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     18.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1333.80  DOWNSTREAM ELEVATION(FEET) = 1324.40 
   STREET LENGTH(FEET) =   923.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      12.23 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.46 
     HALFSTREET FLOOD WIDTH(FEET) =   12.07 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.98 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.36 
   STREET FLOW TRAVEL TIME(MIN.) =   5.16   Tc(MIN.) =   21.50 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.338 
   SUBAREA LOSS RATE DATA(AMC III): 
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    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.97      0.42     0.600    76 
   NATURAL POOR COVER 
   "BARREN"                   B        1.12      0.11     1.000    97 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.32 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.688 
   SUBAREA AREA(ACRES) =    5.09      SUBAREA RUNOFF(CFS) =    9.70 
   EFFECTIVE AREA(ACRES) =      8.31    AREA-AVERAGED Fm(INCH/HR) =  0.23 
   AREA-AVERAGED Fp(INCH/HR) =  0.36  AREA-AVERAGED Ap =  0.65 
   TOTAL AREA(ACRES) =        8.3        PEAK FLOW RATE(CFS) =      15.74 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.49   HALFSTREET FLOOD WIDTH(FEET) =  14.26 
   FLOW VELOCITY(FEET/SEC.) =  3.10   DEPTH*VELOCITY(FT*FT/SEC.) =   1.53 
   LONGEST FLOWPATH FROM NODE     16.00 TO NODE     18.00 =    1907.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     18.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   21.50 
   RAINFALL INTENSITY(INCH/HR) =   2.34 
   AREA-AVERAGED Fm(INCH/HR) =  0.23 
   AREA-AVERAGED Fp(INCH/HR) =  0.36 
   AREA-AVERAGED Ap =  0.65 
   EFFECTIVE STREAM AREA(ACRES) =       8.31 
   TOTAL STREAM AREA(ACRES) =       8.31 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      15.74 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      116.56   18.57    2.572  0.40( 0.20) 0.50      54.6       3.00 
       1      114.38   21.68    2.325  0.40( 0.21) 0.51      60.0      13.00 
       1      113.93   22.03    2.302  0.40( 0.21) 0.51      60.4      10.00 
       1      108.40   24.67    2.138  0.40( 0.21) 0.51      62.4       1.00 
       1      107.27   25.14    2.112  0.40( 0.21) 0.51      62.6       7.00 
       2       15.74   21.50    2.338  0.36( 0.23) 0.65       8.3      16.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      131.66   18.57    2.572  0.39( 0.21) 0.52      61.8       3.00 
       2      130.25   21.50    2.338  0.40( 0.21) 0.53      68.0      16.00 
       3      130.02   21.68    2.325  0.40( 0.21) 0.53      68.3      13.00 
       4      129.39   22.03    2.302  0.40( 0.21) 0.53      68.7      10.00 
       5      122.65   24.67    2.138  0.40( 0.21) 0.53      70.7       1.00 
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       6      121.32   25.14    2.112  0.40( 0.21) 0.53      70.9       7.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =     131.66    Tc(MIN.) =    18.57 
   EFFECTIVE AREA(ACRES) =      61.82   AREA-AVERAGED Fm(INCH/HR) =  0.21 
   AREA-AVERAGED Fp(INCH/HR) =  0.39  AREA-AVERAGED Ap =  0.52 
   TOTAL AREA(ACRES) =       70.9 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     18.00 =    3587.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     22.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1324.40  DOWNSTREAM ELEVATION(FEET) = 1316.60 
   STREET LENGTH(FEET) =   350.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     134.33 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.77 
     HALFSTREET FLOOD WIDTH(FEET) =   37.13 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    6.57 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    5.06 
   STREET FLOW TRAVEL TIME(MIN.) =   0.89   Tc(MIN.) =   19.46 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.495 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B        2.48      0.11     1.000    97 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.11 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    2.48      SUBAREA RUNOFF(CFS) =    5.33 
   EFFECTIVE AREA(ACRES) =     64.30    AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.37  AREA-AVERAGED Ap =  0.54 
   TOTAL AREA(ACRES) =       73.4        PEAK FLOW RATE(CFS) =     132.72 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.77   HALFSTREET FLOOD WIDTH(FEET) =  37.07 
   FLOW VELOCITY(FEET/SEC.) =  6.52   DEPTH*VELOCITY(FT*FT/SEC.) =   5.01 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     22.00 =    3937.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     22.00 IS CODE =   1 
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 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   19.46 
   RAINFALL INTENSITY(INCH/HR) =   2.50 
   AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.37 
   AREA-AVERAGED Ap =  0.54 
   EFFECTIVE STREAM AREA(ACRES) =      64.30 
   TOTAL STREAM AREA(ACRES) =      73.38 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     132.72 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     20.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1059.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1349.50  DOWNSTREAM(FEET) =   1329.90 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.838 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.976 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.78      0.42     0.600    76   14.84 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.91 
   TOTAL AREA(ACRES) =      0.78   PEAK FLOW RATE(CFS) =      1.91 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     21.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1329.90  DOWNSTREAM ELEVATION(FEET) = 1322.90 
   STREET LENGTH(FEET) =   956.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      17.97 
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     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.54 
     HALFSTREET FLOOD WIDTH(FEET) =   17.44 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.73 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.48 
   STREET FLOW TRAVEL TIME(MIN.) =   5.84   Tc(MIN.) =   20.68 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.398 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B       14.50      0.42     0.600    76 
   NATURAL POOR COVER 
   "BARREN"                   B        1.79      0.11     1.000    97 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.37 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.644 
   SUBAREA AREA(ACRES) =   16.29      SUBAREA RUNOFF(CFS) =   31.67 
   EFFECTIVE AREA(ACRES) =     17.07    AREA-AVERAGED Fm(INCH/HR) =  0.24 
   AREA-AVERAGED Fp(INCH/HR) =  0.37  AREA-AVERAGED Ap =  0.64 
   TOTAL AREA(ACRES) =       17.1        PEAK FLOW RATE(CFS) =      33.18 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.63   HALFSTREET FLOOD WIDTH(FEET) =  18.00 
   FLOW VELOCITY(FEET/SEC.) =  3.44   DEPTH*VELOCITY(FT*FT/SEC.) =   2.16 
   LONGEST FLOWPATH FROM NODE     19.00 TO NODE     21.00 =    2015.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1322.90  DOWNSTREAM ELEVATION(FEET) = 1316.60 
   STREET LENGTH(FEET) =   615.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      35.28 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.59 
     HALFSTREET FLOOD WIDTH(FEET) =   20.00 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.74 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.19 
   STREET FLOW TRAVEL TIME(MIN.) =   2.74   Tc(MIN.) =   23.43 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.211 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
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        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B        2.22      0.11     1.000    97 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.11 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    2.22      SUBAREA RUNOFF(CFS) =    4.21 
   EFFECTIVE AREA(ACRES) =     19.29    AREA-AVERAGED Fm(INCH/HR) =  0.22 
   AREA-AVERAGED Fp(INCH/HR) =  0.33  AREA-AVERAGED Ap =  0.68 
   TOTAL AREA(ACRES) =       19.3        PEAK FLOW RATE(CFS) =      34.52 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.58   HALFSTREET FLOOD WIDTH(FEET) =  20.00 
   FLOW VELOCITY(FEET/SEC.) =  3.71   DEPTH*VELOCITY(FT*FT/SEC.) =   2.16 
   LONGEST FLOWPATH FROM NODE     19.00 TO NODE     22.00 =    2630.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     22.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   23.43 
   RAINFALL INTENSITY(INCH/HR) =   2.21 
   AREA-AVERAGED Fm(INCH/HR) =  0.22 
   AREA-AVERAGED Fp(INCH/HR) =  0.33 
   AREA-AVERAGED Ap =  0.68 
   EFFECTIVE STREAM AREA(ACRES) =      19.29 
   TOTAL STREAM AREA(ACRES) =      19.29 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      34.52 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      132.72   19.46    2.495  0.37( 0.20) 0.54      64.3       3.00 
       1      131.35   22.39    2.277  0.38( 0.21) 0.54      70.4      16.00 
       1      131.14   22.58    2.265  0.38( 0.21) 0.54      70.8      13.00 
       1      130.53   22.92    2.243  0.38( 0.21) 0.55      71.2      10.00 
       1      123.89   25.59    2.088  0.38( 0.21) 0.55      73.2       1.00 
       1      122.59   26.05    2.064  0.38( 0.21) 0.55      73.4       7.00 
       2       34.52   23.43    2.211  0.33( 0.22) 0.68      19.3      19.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      165.48   19.46    2.495  0.36( 0.21) 0.57      80.3       3.00 
       2      165.43   22.39    2.277  0.36( 0.21) 0.57      88.9      16.00 
       3      165.31   22.58    2.265  0.36( 0.21) 0.57      89.3      13.00 
       4      164.84   22.92    2.243  0.37( 0.21) 0.57      90.1      10.00 
       5      163.79   23.43    2.211  0.37( 0.21) 0.57      90.9      19.00 
       6      156.27   25.59    2.088  0.37( 0.21) 0.58      92.5       1.00 
       7      154.55   26.05    2.064  0.37( 0.21) 0.58      92.7       7.00 
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =     165.48    Tc(MIN.) =    19.46 
   EFFECTIVE AREA(ACRES) =      80.32   AREA-AVERAGED Fm(INCH/HR) =  0.21 
   AREA-AVERAGED Fp(INCH/HR) =  0.36  AREA-AVERAGED Ap =  0.57 
   TOTAL AREA(ACRES) =       92.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     22.00 =    3937.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     25.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1316.60  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =  1041.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     180.39 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.85 
     HALFSTREET FLOOD WIDTH(FEET) =   41.41 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    6.64 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    5.68 
   STREET FLOW TRAVEL TIME(MIN.) =   2.61   Tc(MIN.) =   22.07 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.299 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B       12.11      0.11     1.000    97 
   AGRICULTURAL POOR COVER 
   "ORCHARDS"                 B        3.18      0.23     1.000    89 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.13 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =   15.29      SUBAREA RUNOFF(CFS) =   29.82 
   EFFECTIVE AREA(ACRES) =     95.61    AREA-AVERAGED Fm(INCH/HR) =  0.19 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.64 
   TOTAL AREA(ACRES) =      108.0        PEAK FLOW RATE(CFS) =     181.12 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.86   HALFSTREET FLOOD WIDTH(FEET) =  41.47 
   FLOW VELOCITY(FEET/SEC.) =  6.65   DEPTH*VELOCITY(FT*FT/SEC.) =   5.69 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     25.00 =    4978.00 FEET. 
 
 **************************************************************************** 
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   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   22.07 
   RAINFALL INTENSITY(INCH/HR) =   2.30 
   AREA-AVERAGED Fm(INCH/HR) =  0.19 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.64 
   EFFECTIVE STREAM AREA(ACRES) =      95.61 
   TOTAL STREAM AREA(ACRES) =     107.96 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     181.12 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     23.00 TO NODE     24.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   639.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1324.10  DOWNSTREAM(FEET) =   1321.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.821 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.743 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.77      0.42     0.600    76   16.82 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      3.96 
   TOTAL AREA(ACRES) =      1.77   PEAK FLOW RATE(CFS) =      3.96 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     24.00 TO NODE     25.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1321.80  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =  1594.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
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     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      15.63 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.47 
     HALFSTREET FLOOD WIDTH(FEET) =   12.40 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.63 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.69 
   STREET FLOW TRAVEL TIME(MIN.) =   7.32   Tc(MIN.) =   24.14 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.169 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B       13.48      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =   13.48      SUBAREA RUNOFF(CFS) =   23.23 
   EFFECTIVE AREA(ACRES) =     15.25    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =       15.2        PEAK FLOW RATE(CFS) =      26.28 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.55   HALFSTREET FLOOD WIDTH(FEET) =  17.79 
   FLOW VELOCITY(FEET/SEC.) =  3.88   DEPTH*VELOCITY(FT*FT/SEC.) =   2.12 
   LONGEST FLOWPATH FROM NODE     23.00 TO NODE     25.00 =    2233.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   24.14 
   RAINFALL INTENSITY(INCH/HR) =   2.17 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =      15.25 
   TOTAL STREAM AREA(ACRES) =      15.25 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      26.28 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      181.12   22.07    2.299  0.30( 0.19) 0.64      95.6       3.00 
       1      180.14   25.01    2.119  0.31( 0.20) 0.64     104.2      16.00 
       1      179.96   25.20    2.109  0.31( 0.20) 0.64     104.6      13.00 
       1      179.44   25.54    2.091  0.31( 0.20) 0.64     105.4      10.00 
       1      178.19   26.06    2.064  0.31( 0.20) 0.64     106.2      19.00 
       1      170.56   28.25    1.958  0.31( 0.20) 0.64     107.8       1.00 
       1      168.79   28.73    1.937  0.31( 0.20) 0.64     108.0       7.00 
       2       26.28   24.14    2.169  0.42( 0.25) 0.60      15.2      23.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
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   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      206.78   22.07    2.299  0.32( 0.20) 0.63     109.6       3.00 
       2      206.71   24.14    2.169  0.32( 0.20) 0.63     116.9      23.00 
       3      205.75   25.01    2.119  0.32( 0.20) 0.63     119.4      16.00 
       4      205.42   25.20    2.109  0.32( 0.21) 0.63     119.9      13.00 
       5      204.65   25.54    2.091  0.33( 0.21) 0.63     120.6      10.00 
       6      203.03   26.06    2.064  0.33( 0.21) 0.63     121.4      19.00 
       7      193.95   28.25    1.958  0.33( 0.21) 0.63     123.0       1.00 
       8      191.89   28.73    1.937  0.33( 0.21) 0.63     123.2       7.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =     206.78    Tc(MIN.) =    22.07 
   EFFECTIVE AREA(ACRES) =     109.55   AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.32  AREA-AVERAGED Ap =  0.63 
   TOTAL AREA(ACRES) =      123.2 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     25.00 =    4978.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     25.00 TO NODE     26.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1298.50  DOWNSTREAM ELEVATION(FEET) = 1291.40 
   STREET LENGTH(FEET) =   405.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     207.87 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.89 
     HALFSTREET FLOOD WIDTH(FEET) =   43.05 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    6.94 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    6.17 
   STREET FLOW TRAVEL TIME(MIN.) =   0.97   Tc(MIN.) =   23.04 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.235 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        1.26      0.32     1.000    83 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.32 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    1.26      SUBAREA RUNOFF(CFS) =    2.17 
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   EFFECTIVE AREA(ACRES) =    110.81    AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.32  AREA-AVERAGED Ap =  0.64 
   TOTAL AREA(ACRES) =      124.5        PEAK FLOW RATE(CFS) =     206.78 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.89   HALFSTREET FLOOD WIDTH(FEET) =  42.99 
   FLOW VELOCITY(FEET/SEC.) =  6.93   DEPTH*VELOCITY(FT*FT/SEC.) =   6.15 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     26.00 =    5383.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =      124.5  TC(MIN.) =     23.04 
   EFFECTIVE AREA(ACRES) =    110.81  AREA-AVERAGED Fm(INCH/HR)=  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.32  AREA-AVERAGED Ap = 0.637 
   PEAK FLOW RATE(CFS)   =     206.78 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      206.78   23.04    2.235  0.32( 0.20) 0.64     110.8       3.00 
       2      206.71   25.11    2.114  0.32( 0.21) 0.64     118.1      23.00 
       3      205.75   25.99    2.067  0.32( 0.21) 0.64     120.7      16.00 
       4      205.42   26.18    2.058  0.32( 0.21) 0.64     121.1      13.00 
       5      204.65   26.52    2.040  0.33( 0.21) 0.64     121.9      10.00 
       6      203.03   27.03    2.015  0.33( 0.21) 0.64     122.7      19.00 
       7      193.95   29.24    1.915  0.33( 0.21) 0.63     124.3       1.00 
       8      191.89   29.72    1.894  0.33( 0.21) 0.63     124.5       7.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HEBH.DAT                                       
   TIME/DATE OF STUDY: 10:09 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.2000 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0313 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0313 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   687.00 
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   ELEVATION DATA: UPSTREAM(FEET) =   1339.70  DOWNSTREAM(FEET) =   1328.20 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.395 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.005 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 B        1.89      0.42     0.100    76    9.40 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        0.67      0.32     1.000    83   21.82 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.34 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.336 
   SUBAREA RUNOFF(CFS) =      8.96 
   TOTAL AREA(ACRES) =      2.56   PEAK FLOW RATE(CFS) =      8.96 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  91 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 
 ============================================================================ 
   UPSTREAM NODE ELEVATION(FEET) =   1328.20 
   DOWNSTREAM NODE ELEVATION(FEET) =   1316.80 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   656.00 
   "V" GUTTER WIDTH(FEET) =   5.00   GUTTER HIKE(FEET) =  0.800 
   PAVEMENT LIP(FEET) =  0.400   MANNING'S N = .0200 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.05000 
   MAXIMUM DEPTH(FEET) =   2.00 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.644 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        1.18      0.42     0.100    76 
   NATURAL POOR COVER 
   "BARREN"                   B        4.29      0.11     1.000    97 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.11 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.806 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     17.70 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   7.43 
   AVERAGE FLOW DEPTH(FEET) =   1.20   FLOOD WIDTH(FEET) =    5.00 
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   1.47   Tc(MIN.) =   10.87 
   SUBAREA AREA(ACRES) =    5.47       SUBAREA RUNOFF(CFS) =   17.48 
   EFFECTIVE AREA(ACRES) =    8.03     AREA-AVERAGED Fm(INCH/HR) =   0.10 
   AREA-AVERAGED Fp(INCH/HR) =   0.15  AREA-AVERAGED Ap =   0.66 
   TOTAL AREA(ACRES) =        8.0         PEAK FLOW RATE(CFS) =      25.61 
 
          NOTE:TRAVEL TIME ESTIMATES BASED ON NORMAL 
          DEPTH EQUAL TO [GUTTER-HIKE + PAVEMENT LIP] 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  1.20   FLOOD WIDTH(FEET) =    5.00 
   FLOW VELOCITY(FEET/SEC.) =   7.43   DEPTH*VELOCITY(FT*FT/SEC) =   8.92 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1343.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      6.00 IS CODE =  62 
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 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1316.80  DOWNSTREAM ELEVATION(FEET) = 1314.40 
   STREET LENGTH(FEET) =   610.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      41.53 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.70 
     HALFSTREET FLOOD WIDTH(FEET) =   21.45 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.98 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.08 
   STREET FLOW TRAVEL TIME(MIN.) =   3.41   Tc(MIN.) =   14.28 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.051 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        2.46      0.42     0.100    76 
   NATURAL POOR COVER 
   "BARREN"                   B        0.24      0.11     1.000    97 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        9.90      0.32     1.000    83 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.32 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.824 
   SUBAREA AREA(ACRES) =   12.60      SUBAREA RUNOFF(CFS) =   31.63 
   EFFECTIVE AREA(ACRES) =     20.63    AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.26  AREA-AVERAGED Ap =  0.76 
   TOTAL AREA(ACRES) =       20.6        PEAK FLOW RATE(CFS) =      52.97 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.75   HALFSTREET FLOOD WIDTH(FEET) =  24.01 
   FLOW VELOCITY(FEET/SEC.) =  3.24   DEPTH*VELOCITY(FT*FT/SEC.) =   2.43 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1953.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   14.28 
   RAINFALL INTENSITY(INCH/HR) =   3.05 
   AREA-AVERAGED Fm(INCH/HR) =  0.20 
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   AREA-AVERAGED Fp(INCH/HR) =  0.26 
   AREA-AVERAGED Ap =  0.76 
   EFFECTIVE STREAM AREA(ACRES) =      20.63 
   TOTAL STREAM AREA(ACRES) =      20.63 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      52.97 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   607.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1337.20  DOWNSTREAM(FEET) =   1326.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.062 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.405 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.85      0.42     0.600    76   12.06 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =     10.92 
   TOTAL AREA(ACRES) =      3.85   PEAK FLOW RATE(CFS) =     10.92 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1326.80  DOWNSTREAM ELEVATION(FEET) = 1314.40 
   STREET LENGTH(FEET) =   674.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      16.33 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.46 
     HALFSTREET FLOOD WIDTH(FEET) =   12.03 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.01 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.83 
   STREET FLOW TRAVEL TIME(MIN.) =   2.80   Tc(MIN.) =   14.86 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.972 
   SUBAREA LOSS RATE DATA(AMC III): 
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    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        4.42      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    4.42      SUBAREA RUNOFF(CFS) =   10.81 
   EFFECTIVE AREA(ACRES) =      8.27    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.3        PEAK FLOW RATE(CFS) =      20.23 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.49   HALFSTREET FLOOD WIDTH(FEET) =  13.83 
   FLOW VELOCITY(FEET/SEC.) =  4.13   DEPTH*VELOCITY(FT*FT/SEC.) =   2.02 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      6.00 =    1281.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   14.86 
   RAINFALL INTENSITY(INCH/HR) =   2.97 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.27 
   TOTAL STREAM AREA(ACRES) =       8.27 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      20.23 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       52.97   14.28    3.051  0.26( 0.20) 0.76      20.6       1.00 
       2       20.23   14.86    2.972  0.42( 0.25) 0.60       8.3       4.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       72.97   14.28    3.051  0.30( 0.21) 0.71      28.6       1.00 
       2       71.73   14.86    2.972  0.30( 0.21) 0.71      28.9       4.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      72.97    Tc(MIN.) =    14.28 
   EFFECTIVE AREA(ACRES) =      28.57   AREA-AVERAGED Fm(INCH/HR) =  0.21 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.71 
   TOTAL AREA(ACRES) =       28.9 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1953.00 FEET. 
 
 **************************************************************************** 
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   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1314.40  DOWNSTREAM ELEVATION(FEET) = 1313.90 
   STREET LENGTH(FEET) =   240.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      73.32 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.93 
     HALFSTREET FLOOD WIDTH(FEET) =   32.50 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.77 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.58 
   STREET FLOW TRAVEL TIME(MIN.) =   1.44   Tc(MIN.) =   15.72 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.866 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.30      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.30      SUBAREA RUNOFF(CFS) =    0.71 
   EFFECTIVE AREA(ACRES) =     28.87    AREA-AVERAGED Fm(INCH/HR) =  0.21 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.71 
   TOTAL AREA(ACRES) =       29.2        PEAK FLOW RATE(CFS) =      72.97 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.93   HALFSTREET FLOOD WIDTH(FEET) =  32.38 
   FLOW VELOCITY(FEET/SEC.) =  2.78   DEPTH*VELOCITY(FT*FT/SEC.) =   2.57 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =    2193.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =       29.2  TC(MIN.) =     15.72 
   EFFECTIVE AREA(ACRES) =     28.87  AREA-AVERAGED Fm(INCH/HR)=  0.21 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.713 
   PEAK FLOW RATE(CFS)   =      72.97 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       72.97   15.72    2.866  0.30( 0.21) 0.71      28.9       1.00 
       2       71.73   16.31    2.798  0.30( 0.21) 0.71      29.2       4.00 
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 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HECH.DAT                                       
   TIME/DATE OF STUDY: 10:08 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.2000 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0312 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0312 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0312 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   973.00 
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   ELEVATION DATA: UPSTREAM(FEET) =   1315.60  DOWNSTREAM(FEET) =   1311.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   32.294 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  1.795 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        5.50      0.32     1.000    83   32.29 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.32 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =      7.30 
   TOTAL AREA(ACRES) =      5.50   PEAK FLOW RATE(CFS) =      7.30 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  91 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 
 ============================================================================ 
   UPSTREAM NODE ELEVATION(FEET) =   1311.00 
   DOWNSTREAM NODE ELEVATION(FEET) =   1289.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1386.00 
   "V" GUTTER WIDTH(FEET) =   5.00   GUTTER HIKE(FEET) =  0.500 
   PAVEMENT LIP(FEET) =  0.400   MANNING'S N = .0200 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.05000 
   MAXIMUM DEPTH(FEET) =   2.00 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  1.680 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   AGRICULTURAL POOR COVER 
   "ORCHARDS"                 B       19.03      0.23     1.000    89 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B       12.26      0.32     1.000    83 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     27.13 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   6.64 
   AVERAGE FLOW DEPTH(FEET) =   1.01   FLOOD WIDTH(FEET) =    9.58 
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   3.48   Tc(MIN.) =   35.77 
   SUBAREA AREA(ACRES) =   31.29       SUBAREA RUNOFF(CFS) =   39.83 
   EFFECTIVE AREA(ACRES) =   36.79     AREA-AVERAGED Fm(INCH/HR) =   0.27 
   AREA-AVERAGED Fp(INCH/HR) =   0.27  AREA-AVERAGED Ap =   1.00 
   TOTAL AREA(ACRES) =       36.8         PEAK FLOW RATE(CFS) =      46.56 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  1.23   FLOOD WIDTH(FEET) =   18.17 
   FLOW VELOCITY(FEET/SEC.) =   6.59   DEPTH*VELOCITY(FT*FT/SEC) =   8.10 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    2359.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 



Tract No. 20257 – Griffin Residential III 
Existing 100-year Hydrology – Area C 

Page 3 of 3 

 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1289.00  DOWNSTREAM ELEVATION(FEET) = 1280.50 
   STREET LENGTH(FEET) =   566.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      56.96 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.63 
     HALFSTREET FLOOD WIDTH(FEET) =   20.00 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.09 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.20 
   STREET FLOW TRAVEL TIME(MIN.) =   1.85   Tc(MIN.) =   37.63 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  1.625 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B       15.22      0.11     1.000    97 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.11 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =   15.22      SUBAREA RUNOFF(CFS) =   20.81 
   EFFECTIVE AREA(ACRES) =     52.01    AREA-AVERAGED Fm(INCH/HR) =  0.22 
   AREA-AVERAGED Fp(INCH/HR) =  0.22  AREA-AVERAGED Ap =  1.00 
   TOTAL AREA(ACRES) =       52.0        PEAK FLOW RATE(CFS) =      65.57 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.65   HALFSTREET FLOOD WIDTH(FEET) =  20.00 
   FLOW VELOCITY(FEET/SEC.) =  5.39   DEPTH*VELOCITY(FT*FT/SEC.) =   3.52 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      4.00 =    2925.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =       52.0  TC(MIN.) =     37.63 
   EFFECTIVE AREA(ACRES) =     52.01  AREA-AVERAGED Fm(INCH/HR)=  0.22 
   AREA-AVERAGED Fp(INCH/HR) =  0.22  AREA-AVERAGED Ap = 1.000 
   PEAK FLOW RATE(CFS)   =      65.57 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HPA2.DAT                                       
   TIME/DATE OF STUDY: 11:59 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =    2.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.4800 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0313 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0313 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   680.00 
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   ELEVATION DATA: UPSTREAM(FEET) =   1370.50  DOWNSTREAM(FEET) =   1359.20 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.987 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.540 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        0.50      0.75     0.200    56    9.99 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      0.63 
   TOTAL AREA(ACRES) =      0.50   PEAK FLOW RATE(CFS) =      0.63 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1359.20  DOWNSTREAM ELEVATION(FEET) = 1351.60 
   STREET LENGTH(FEET) =  1264.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.08 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.30 
     HALFSTREET FLOOD WIDTH(FEET) =    5.92 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.66 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.50 
   STREET FLOW TRAVEL TIME(MIN.) =  12.72   Tc(MIN.) =   22.70 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.903 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        6.39      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    6.39      SUBAREA RUNOFF(CFS) =    2.61 
   EFFECTIVE AREA(ACRES) =      6.89    AREA-AVERAGED Fm(INCH/HR) =  0.43 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.57 
   TOTAL AREA(ACRES) =        6.9        PEAK FLOW RATE(CFS) =       2.95 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.33   HALFSTREET FLOOD WIDTH(FEET) =   7.15 
   FLOW VELOCITY(FEET/SEC.) =  1.77   DEPTH*VELOCITY(FT*FT/SEC.) =   0.58 
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   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1944.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   22.70 
   RAINFALL INTENSITY(INCH/HR) =   0.90 
   AREA-AVERAGED Fm(INCH/HR) =  0.43 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.57 
   EFFECTIVE STREAM AREA(ACRES) =       6.89 
   TOTAL STREAM AREA(ACRES) =       6.89 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       2.95 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   603.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1365.80  DOWNSTREAM(FEET) =   1359.40 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.411 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.499 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        3.64      0.75     0.200    56   10.41 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      4.42 
   TOTAL AREA(ACRES) =      3.64   PEAK FLOW RATE(CFS) =      4.42 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  56 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   1359.40  DOWNSTREAM(FEET) =   1353.90 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   902.00   CHANNEL SLOPE =  0.0061 
   GIVEN CHANNEL BASE(FEET) =    2.00   CHANNEL FREEBOARD(FEET) =  1.0 
   "Z" FACTOR =   2.000   MANNING'S FACTOR = 0.015 
   *ESTIMATED CHANNEL HEIGHT(FEET) =   1.74 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.255 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   APARTMENTS                 B       11.70      0.75     0.200    56 
   RESIDENTIAL 
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   "3-4 DWELLINGS/ACRE"       B        1.41      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.243 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      10.79 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   4.61 
   AVERAGE FLOW DEPTH(FEET) =   0.69   TRAVEL TIME(MIN.) =   3.26 
   Tc(MIN.) =   13.67 
   SUBAREA AREA(ACRES) =    13.11       SUBAREA RUNOFF(CFS) =   12.67 
   EFFECTIVE AREA(ACRES) =     16.75     AREA-AVERAGED Fm(INCH/HR) =   0.17 
   AREA-AVERAGED Fp(INCH/HR) =   0.75  AREA-AVERAGED Ap =   0.23 
   TOTAL AREA(ACRES) =       16.8         PEAK FLOW RATE(CFS) =      16.29 
   GIVEN CHANNEL BASE(FEET) =    2.00   CHANNEL FREEBOARD(FEET) =  1.0 
   "Z" FACTOR =   2.000   MANNING'S FACTOR = 0.015 
   *ESTIMATED CHANNEL HEIGHT(FEET) =   1.85 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.85   FLOW VELOCITY(FEET/SEC.) =   5.17 
   LONGEST FLOWPATH FROM NODE      3.00 TO NODE      5.00 =    1505.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1353.90  DOWNSTREAM ELEVATION(FEET) = 1351.60 
   STREET LENGTH(FEET) =   163.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      16.87 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.46 
     HALFSTREET FLOOD WIDTH(FEET) =   15.32 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.40 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.56 
   STREET FLOW TRAVEL TIME(MIN.) =   0.80   Tc(MIN.) =   14.47 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.210 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.69      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.69      SUBAREA RUNOFF(CFS) =    1.16 
   EFFECTIVE AREA(ACRES) =     18.44    AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.27 
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   TOTAL AREA(ACRES) =       18.4        PEAK FLOW RATE(CFS) =      16.76 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.46   HALFSTREET FLOOD WIDTH(FEET) =  15.24 
   FLOW VELOCITY(FEET/SEC.) =  3.41   DEPTH*VELOCITY(FT*FT/SEC.) =   1.56 
   LONGEST FLOWPATH FROM NODE      3.00 TO NODE      6.00 =    1668.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   14.47 
   RAINFALL INTENSITY(INCH/HR) =   1.21 
   AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.27 
   EFFECTIVE STREAM AREA(ACRES) =      18.44 
   TOTAL STREAM AREA(ACRES) =      18.44 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      16.76 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        2.95   22.70    0.903  0.75( 0.43) 0.57       6.9       1.00 
       2       16.76   14.47    1.210  0.75( 0.20) 0.27      18.4       3.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       19.71   14.47    1.210  0.75( 0.24) 0.33      22.8       3.00 
       2       14.61   22.70    0.903  0.75( 0.26) 0.35      25.3       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      19.71    Tc(MIN.) =    14.47 
   EFFECTIVE AREA(ACRES) =      22.83   AREA-AVERAGED Fm(INCH/HR) =  0.24 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.33 
   TOTAL AREA(ACRES) =       25.3 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1944.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      9.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1351.60  DOWNSTREAM ELEVATION(FEET) = 1346.00 
   STREET LENGTH(FEET) =   312.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      20.31 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.47 
     HALFSTREET FLOOD WIDTH(FEET) =   15.71 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.91 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.82 
   STREET FLOW TRAVEL TIME(MIN.) =   1.33   Tc(MIN.) =   15.80 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.143 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.91      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.91      SUBAREA RUNOFF(CFS) =    1.19 
   EFFECTIVE AREA(ACRES) =     24.74    AREA-AVERAGED Fm(INCH/HR) =  0.26 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.35 
   TOTAL AREA(ACRES) =       27.2        PEAK FLOW RATE(CFS) =      19.71 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.46   HALFSTREET FLOOD WIDTH(FEET) =  15.48 
   FLOW VELOCITY(FEET/SEC.) =  3.90   DEPTH*VELOCITY(FT*FT/SEC.) =   1.80 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      9.00 =    2256.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.80 
   RAINFALL INTENSITY(INCH/HR) =   1.14 
   AREA-AVERAGED Fm(INCH/HR) =  0.26 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.35 
   EFFECTIVE STREAM AREA(ACRES) =      24.74 
   TOTAL STREAM AREA(ACRES) =      27.24 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      19.71 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
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 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   967.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1360.40  DOWNSTREAM(FEET) =   1348.70 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   15.578 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.153 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.84      0.75     0.600    56   15.58 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.80 
   TOTAL AREA(ACRES) =      2.84   PEAK FLOW RATE(CFS) =      1.80 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1348.70  DOWNSTREAM ELEVATION(FEET) = 1346.00 
   STREET LENGTH(FEET) =   654.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.04 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.35 
     HALFSTREET FLOOD WIDTH(FEET) =    7.93 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.54 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.54 
   STREET FLOW TRAVEL TIME(MIN.) =   7.07   Tc(MIN.) =   22.64 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.904 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        5.96      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    5.96      SUBAREA RUNOFF(CFS) =    2.44 
   EFFECTIVE AREA(ACRES) =      8.80    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.8        PEAK FLOW RATE(CFS) =       3.61 
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   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.37   HALFSTREET FLOOD WIDTH(FEET) =   8.62 
   FLOW VELOCITY(FEET/SEC.) =  1.59   DEPTH*VELOCITY(FT*FT/SEC.) =   0.59 
   LONGEST FLOWPATH FROM NODE      7.00 TO NODE      9.00 =    1621.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   22.64 
   RAINFALL INTENSITY(INCH/HR) =   0.90 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.80 
   TOTAL STREAM AREA(ACRES) =       8.80 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.61 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       19.71   15.80    1.143  0.75( 0.26) 0.35      24.7       3.00 
       1       14.61   24.13    0.868  0.75( 0.27) 0.37      27.2       1.00 
       2        3.61   22.64    0.904  0.75( 0.45) 0.60       8.8       7.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       23.32   15.80    1.143  0.75( 0.30) 0.40      30.9       3.00 
       2       19.13   22.64    0.904  0.75( 0.32) 0.42      35.6       7.00 
       3       17.93   24.13    0.868  0.75( 0.32) 0.42      36.0       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      23.32    Tc(MIN.) =    15.80 
   EFFECTIVE AREA(ACRES) =      30.88   AREA-AVERAGED Fm(INCH/HR) =  0.30 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.40 
   TOTAL AREA(ACRES) =       36.0 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      9.00 =    2256.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE     12.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1346.00  DOWNSTREAM ELEVATION(FEET) = 1339.80 
   STREET LENGTH(FEET) =   344.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      23.75 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.49 
     HALFSTREET FLOOD WIDTH(FEET) =   16.73 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.07 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.97 
   STREET FLOW TRAVEL TIME(MIN.) =   1.41   Tc(MIN.) =   17.21 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.081 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.49      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.49      SUBAREA RUNOFF(CFS) =    0.85 
   EFFECTIVE AREA(ACRES) =     32.37    AREA-AVERAGED Fm(INCH/HR) =  0.30 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.41 
   TOTAL AREA(ACRES) =       37.5        PEAK FLOW RATE(CFS) =      23.32 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.48   HALFSTREET FLOOD WIDTH(FEET) =  16.57 
   FLOW VELOCITY(FEET/SEC.) =  4.07   DEPTH*VELOCITY(FT*FT/SEC.) =   1.96 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     12.00 =    2600.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     12.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   17.21 
   RAINFALL INTENSITY(INCH/HR) =   1.08 
   AREA-AVERAGED Fm(INCH/HR) =  0.30 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.41 
   EFFECTIVE STREAM AREA(ACRES) =      32.37 
   TOTAL STREAM AREA(ACRES) =      37.53 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      23.32 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
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 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   503.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1355.40  DOWNSTREAM(FEET) =   1347.10 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.273 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.423 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.74      0.75     0.600    56   11.27 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      0.65 
   TOTAL AREA(ACRES) =      0.74   PEAK FLOW RATE(CFS) =      0.65 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1347.10  DOWNSTREAM ELEVATION(FEET) = 1339.80 
   STREET LENGTH(FEET) =  1135.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.84 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.32 
     HALFSTREET FLOOD WIDTH(FEET) =    6.86 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.81 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.59 
   STREET FLOW TRAVEL TIME(MIN.) =  10.45   Tc(MIN.) =   21.72 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.929 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        9.49      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    9.49      SUBAREA RUNOFF(CFS) =    4.10 
   EFFECTIVE AREA(ACRES) =     10.23    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =       10.2        PEAK FLOW RATE(CFS) =       4.42 
 



Tract No. 20257 – Griffin Residential III 
Proposed 2-year Hydrology – Area A 

Page 11 of 29 

   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.37   HALFSTREET FLOOD WIDTH(FEET) =   8.54 
   FLOW VELOCITY(FEET/SEC.) =  1.98   DEPTH*VELOCITY(FT*FT/SEC.) =   0.73 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     12.00 =    1638.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     12.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   21.72 
   RAINFALL INTENSITY(INCH/HR) =   0.93 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =      10.23 
   TOTAL STREAM AREA(ACRES) =      10.23 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.42 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       23.32   17.21    1.081  0.75( 0.30) 0.41      32.4       3.00 
       1       19.13   24.12    0.868  0.75( 0.32) 0.43      37.1       7.00 
       1       17.93   25.64    0.834  0.75( 0.32) 0.43      37.5       1.00 
       2        4.42   21.72    0.929  0.75( 0.45) 0.60      10.2      10.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       27.74   17.21    1.081  0.75( 0.33) 0.45      40.5       3.00 
       2       25.01   21.72    0.929  0.75( 0.35) 0.46      45.7      10.00 
       3       22.99   24.12    0.868  0.75( 0.35) 0.47      47.3       7.00 
       4       21.48   25.64    0.834  0.75( 0.35) 0.47      47.8       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      27.74    Tc(MIN.) =    17.21 
   EFFECTIVE AREA(ACRES) =      40.47   AREA-AVERAGED Fm(INCH/HR) =  0.33 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.45 
   TOTAL AREA(ACRES) =       47.8 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     12.00 =    2600.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     15.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1339.80  DOWNSTREAM ELEVATION(FEET) = 1334.40 
   STREET LENGTH(FEET) =   301.00   CURB HEIGHT(INCHES) =  8.0 
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   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      27.93 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.51 
     HALFSTREET FLOOD WIDTH(FEET) =   17.90 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.21 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.14 
   STREET FLOW TRAVEL TIME(MIN.) =   1.19   Tc(MIN.) =   18.40 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.035 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.29      0.75     0.600    56 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        0.58      0.63     1.000    65 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.66 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.867 
   SUBAREA AREA(ACRES) =    0.87      SUBAREA RUNOFF(CFS) =    0.36 
   EFFECTIVE AREA(ACRES) =     41.34    AREA-AVERAGED Fm(INCH/HR) =  0.34 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.45 
   TOTAL AREA(ACRES) =       48.6        PEAK FLOW RATE(CFS) =      27.74 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.51   HALFSTREET FLOOD WIDTH(FEET) =  17.82 
   FLOW VELOCITY(FEET/SEC.) =  4.22   DEPTH*VELOCITY(FT*FT/SEC.) =   2.14 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    2901.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   18.40 
   RAINFALL INTENSITY(INCH/HR) =   1.04 
   AREA-AVERAGED Fm(INCH/HR) =  0.34 
   AREA-AVERAGED Fp(INCH/HR) =  0.74 
   AREA-AVERAGED Ap =  0.45 
   EFFECTIVE STREAM AREA(ACRES) =      41.34 
   TOTAL STREAM AREA(ACRES) =      48.63 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      27.74 
 
 **************************************************************************** 
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   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   715.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1349.50  DOWNSTREAM(FEET) =   1341.30 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   13.955 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.239 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.36      0.75     0.600    56   13.95 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.68 
   TOTAL AREA(ACRES) =      2.36   PEAK FLOW RATE(CFS) =      1.68 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     15.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1341.30  DOWNSTREAM ELEVATION(FEET) = 1334.40 
   STREET LENGTH(FEET) =   897.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.95 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.32 
     HALFSTREET FLOOD WIDTH(FEET) =    6.70 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.96 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.62 
   STREET FLOW TRAVEL TIME(MIN.) =   7.63   Tc(MIN.) =   21.59 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.933 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        5.74      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    5.74      SUBAREA RUNOFF(CFS) =    2.50 
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   EFFECTIVE AREA(ACRES) =      8.10    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.1        PEAK FLOW RATE(CFS) =       3.53 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.34   HALFSTREET FLOOD WIDTH(FEET) =   7.35 
   FLOW VELOCITY(FEET/SEC.) =  2.02   DEPTH*VELOCITY(FT*FT/SEC.) =   0.68 
   LONGEST FLOWPATH FROM NODE     13.00 TO NODE     15.00 =    1612.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   21.59 
   RAINFALL INTENSITY(INCH/HR) =   0.93 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.10 
   TOTAL STREAM AREA(ACRES) =       8.10 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.53 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       27.74   18.40    1.035  0.74( 0.34) 0.45      41.3       3.00 
       1       25.01   22.93    0.897  0.74( 0.35) 0.47      46.5      10.00 
       1       22.99   25.37    0.840  0.74( 0.35) 0.47      48.2       7.00 
       1       21.48   26.90    0.809  0.75( 0.35) 0.47      48.6       1.00 
       2        3.53   21.59    0.933  0.75( 0.45) 0.60       8.1      13.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       31.27   18.40    1.035  0.75( 0.35) 0.47      48.2       3.00 
       2       29.35   21.59    0.933  0.75( 0.36) 0.49      53.1      13.00 
       3       28.28   22.93    0.897  0.75( 0.36) 0.49      54.6      10.00 
       4       25.84   25.37    0.840  0.75( 0.37) 0.49      56.3       7.00 
       5       24.10   26.90    0.809  0.75( 0.37) 0.49      56.7       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      31.27    Tc(MIN.) =    18.40 
   EFFECTIVE AREA(ACRES) =      48.25   AREA-AVERAGED Fm(INCH/HR) =  0.35 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.47 
   TOTAL AREA(ACRES) =       56.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    2901.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     18.00 IS CODE =  62 
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 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1334.40  DOWNSTREAM ELEVATION(FEET) = 1324.40 
   STREET LENGTH(FEET) =   686.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      32.64 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.55 
     HALFSTREET FLOOD WIDTH(FEET) =   19.85 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.05 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.21 
   STREET FLOW TRAVEL TIME(MIN.) =   2.83   Tc(MIN.) =   21.22 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.943 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        0.76      0.75     0.100    56 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.23      0.75     0.600    56 
   AGRICULTURAL POOR COVER 
   "ORCHARDS"                 B        2.87      0.50     1.000    73 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.58 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.731 
   SUBAREA AREA(ACRES) =    5.86      SUBAREA RUNOFF(CFS) =    2.73 
   EFFECTIVE AREA(ACRES) =     54.11    AREA-AVERAGED Fm(INCH/HR) =  0.36 
   AREA-AVERAGED Fp(INCH/HR) =  0.72  AREA-AVERAGED Ap =  0.50 
   TOTAL AREA(ACRES) =       62.6        PEAK FLOW RATE(CFS) =      31.27 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.54   HALFSTREET FLOOD WIDTH(FEET) =  19.54 
   FLOW VELOCITY(FEET/SEC.) =  4.00   DEPTH*VELOCITY(FT*FT/SEC.) =   2.16 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     18.00 =    3587.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     18.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   21.22 
   RAINFALL INTENSITY(INCH/HR) =   0.94 
   AREA-AVERAGED Fm(INCH/HR) =  0.36 
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   AREA-AVERAGED Fp(INCH/HR) =  0.72 
   AREA-AVERAGED Ap =  0.50 
   EFFECTIVE STREAM AREA(ACRES) =      54.11 
   TOTAL STREAM AREA(ACRES) =      62.59 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      31.27 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     17.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   984.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1343.50  DOWNSTREAM(FEET) =   1333.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.343 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.118 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.22      0.75     0.600    56   16.34 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.94 
   TOTAL AREA(ACRES) =      3.22   PEAK FLOW RATE(CFS) =      1.94 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     18.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1333.80  DOWNSTREAM ELEVATION(FEET) = 1324.40 
   STREET LENGTH(FEET) =   923.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.04 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.31 
     HALFSTREET FLOOD WIDTH(FEET) =    6.33 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.20 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.68 
   STREET FLOW TRAVEL TIME(MIN.) =   7.01   Tc(MIN.) =   23.35 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.886 
   SUBAREA LOSS RATE DATA(AMC  II): 
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    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.97      0.75     0.600    56 
   NATURAL POOR COVER 
   "BARREN"                   B        1.12      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.60 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.688 
   SUBAREA AREA(ACRES) =    5.09      SUBAREA RUNOFF(CFS) =    2.18 
   EFFECTIVE AREA(ACRES) =      8.31    AREA-AVERAGED Fm(INCH/HR) =  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.65  AREA-AVERAGED Ap =  0.65 
   TOTAL AREA(ACRES) =        8.3        PEAK FLOW RATE(CFS) =       3.45 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.32   HALFSTREET FLOOD WIDTH(FEET) =   6.74 
   FLOW VELOCITY(FEET/SEC.) =  2.27   DEPTH*VELOCITY(FT*FT/SEC.) =   0.73 
   LONGEST FLOWPATH FROM NODE     16.00 TO NODE     18.00 =    1907.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     18.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   23.35 
   RAINFALL INTENSITY(INCH/HR) =   0.89 
   AREA-AVERAGED Fm(INCH/HR) =  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.65 
   AREA-AVERAGED Ap =  0.65 
   EFFECTIVE STREAM AREA(ACRES) =       8.31 
   TOTAL STREAM AREA(ACRES) =       8.31 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.45 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       31.27   21.22    0.943  0.72( 0.36) 0.50      54.1       3.00 
       1       29.35   24.45    0.860  0.72( 0.37) 0.51      59.0      13.00 
       1       28.28   25.82    0.830  0.72( 0.37) 0.51      60.5      10.00 
       1       25.84   28.34    0.782  0.72( 0.37) 0.51      62.1       7.00 
       1       24.10   29.91    0.755  0.72( 0.37) 0.51      62.6       1.00 
       2        3.45   23.35    0.886  0.65( 0.42) 0.65       8.3      16.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       34.72   21.22    0.943  0.71( 0.37) 0.52      61.7       3.00 
       2       33.46   23.35    0.886  0.71( 0.37) 0.53      65.6      16.00 
       3       32.61   24.45    0.860  0.71( 0.38) 0.53      67.3      13.00 
       4       31.31   25.82    0.830  0.71( 0.38) 0.53      68.8      10.00 
       5       28.51   28.34    0.782  0.71( 0.38) 0.53      70.5       7.00 
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       6       26.57   29.91    0.755  0.71( 0.38) 0.53      70.9       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      34.72    Tc(MIN.) =    21.22 
   EFFECTIVE AREA(ACRES) =      61.66   AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.71  AREA-AVERAGED Ap =  0.52 
   TOTAL AREA(ACRES) =       70.9 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     18.00 =    3587.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     22.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1324.40  DOWNSTREAM ELEVATION(FEET) = 1316.60 
   STREET LENGTH(FEET) =   350.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      35.47 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.53 
     HALFSTREET FLOOD WIDTH(FEET) =   18.84 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.86 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.56 
   STREET FLOW TRAVEL TIME(MIN.) =   1.20   Tc(MIN.) =   22.42 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.910 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B        2.58      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    2.58      SUBAREA RUNOFF(CFS) =    1.48 
   EFFECTIVE AREA(ACRES) =     64.24    AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.68  AREA-AVERAGED Ap =  0.54 
   TOTAL AREA(ACRES) =       73.5        PEAK FLOW RATE(CFS) =      34.72 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.52   HALFSTREET FLOOD WIDTH(FEET) =  18.68 
   FLOW VELOCITY(FEET/SEC.) =  4.83   DEPTH*VELOCITY(FT*FT/SEC.) =   2.53 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     22.00 =    3937.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     22.00 IS CODE =   1 
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 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   22.42 
   RAINFALL INTENSITY(INCH/HR) =   0.91 
   AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.68 
   AREA-AVERAGED Ap =  0.54 
   EFFECTIVE STREAM AREA(ACRES) =      64.24 
   TOTAL STREAM AREA(ACRES) =      73.48 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      34.72 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     20.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1059.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1349.50  DOWNSTREAM(FEET) =   1329.90 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.838 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.190 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.78      0.75     0.600    56   14.84 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      0.52 
   TOTAL AREA(ACRES) =      0.78   PEAK FLOW RATE(CFS) =      0.52 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     21.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1329.90  DOWNSTREAM ELEVATION(FEET) = 1322.90 
   STREET LENGTH(FEET) =   956.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.13 
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     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.35 
     HALFSTREET FLOOD WIDTH(FEET) =    8.01 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.06 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.73 
   STREET FLOW TRAVEL TIME(MIN.) =   7.73   Tc(MIN.) =   22.57 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.906 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B       14.50      0.75     0.600    56 
   NATURAL POOR COVER 
   "BARREN"                   B        1.79      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.67 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.644 
   SUBAREA AREA(ACRES) =   16.29      SUBAREA RUNOFF(CFS) =    6.99 
   EFFECTIVE AREA(ACRES) =     17.07    AREA-AVERAGED Fm(INCH/HR) =  0.43 
   AREA-AVERAGED Fp(INCH/HR) =  0.67  AREA-AVERAGED Ap =  0.64 
   TOTAL AREA(ACRES) =       17.1        PEAK FLOW RATE(CFS) =       7.31 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.41   HALFSTREET FLOOD WIDTH(FEET) =  10.39 
   FLOW VELOCITY(FEET/SEC.) =  2.34   DEPTH*VELOCITY(FT*FT/SEC.) =   0.97 
   LONGEST FLOWPATH FROM NODE     19.00 TO NODE     21.00 =    2015.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1322.90  DOWNSTREAM ELEVATION(FEET) = 1316.60 
   STREET LENGTH(FEET) =   615.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       7.86 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.39 
     HALFSTREET FLOOD WIDTH(FEET) =   11.33 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.58 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.01 
   STREET FLOW TRAVEL TIME(MIN.) =   3.97   Tc(MIN.) =   26.54 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.816 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
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   NATURAL POOR COVER 
   "BARREN"                   B        2.22      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    2.22      SUBAREA RUNOFF(CFS) =    1.09 
   EFFECTIVE AREA(ACRES) =     19.29    AREA-AVERAGED Fm(INCH/HR) =  0.41 
   AREA-AVERAGED Fp(INCH/HR) =  0.60  AREA-AVERAGED Ap =  0.68 
   TOTAL AREA(ACRES) =       19.3        PEAK FLOW RATE(CFS) =       7.31 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.39   HALFSTREET FLOOD WIDTH(FEET) =  11.05 
   FLOW VELOCITY(FEET/SEC.) =  2.51   DEPTH*VELOCITY(FT*FT/SEC.) =   0.97 
   LONGEST FLOWPATH FROM NODE     19.00 TO NODE     22.00 =    2630.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     22.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   26.54 
   RAINFALL INTENSITY(INCH/HR) =   0.82 
   AREA-AVERAGED Fm(INCH/HR) =  0.41 
   AREA-AVERAGED Fp(INCH/HR) =  0.60 
   AREA-AVERAGED Ap =  0.68 
   EFFECTIVE STREAM AREA(ACRES) =      19.29 
   TOTAL STREAM AREA(ACRES) =      19.29 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       7.31 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       34.72   22.42    0.910  0.68( 0.37) 0.54      64.2       3.00 
       1       33.46   24.56    0.858  0.68( 0.37) 0.54      68.2      16.00 
       1       32.61   25.68    0.833  0.68( 0.37) 0.54      69.9      13.00 
       1       31.31   27.05    0.806  0.68( 0.37) 0.55      71.4      10.00 
       1       28.51   29.60    0.760  0.68( 0.37) 0.55      73.0       7.00 
       1       26.57   31.19    0.734  0.68( 0.38) 0.55      73.5       1.00 
       2        7.31   26.54    0.816  0.60( 0.41) 0.68      19.3      19.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       42.04   22.42    0.910  0.66( 0.37) 0.57      80.5       3.00 
       2       40.77   24.56    0.858  0.66( 0.38) 0.57      86.0      16.00 
       3       39.92   25.68    0.833  0.66( 0.38) 0.57      88.5      13.00 
       4       39.11   26.54    0.816  0.66( 0.38) 0.58      90.1      19.00 
       5       38.44   27.05    0.806  0.66( 0.38) 0.58      90.7      10.00 
       6       34.81   29.60    0.760  0.66( 0.38) 0.58      92.3       7.00 
       7       32.41   31.19    0.734  0.66( 0.38) 0.58      92.8       1.00 
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      42.04    Tc(MIN.) =    22.42 
   EFFECTIVE AREA(ACRES) =      80.54   AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.66  AREA-AVERAGED Ap =  0.57 
   TOTAL AREA(ACRES) =       92.8 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     22.00 =    3937.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     25.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1316.60  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =  1041.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      45.37 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.58 
     HALFSTREET FLOOD WIDTH(FEET) =   21.80 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.70 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.75 
   STREET FLOW TRAVEL TIME(MIN.) =   3.69   Tc(MIN.) =   26.11 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.824 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B       12.11      0.27     1.000    86 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.93      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.31 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.945 
   SUBAREA AREA(ACRES) =   14.04      SUBAREA RUNOFF(CFS) =    6.67 
   EFFECTIVE AREA(ACRES) =     94.58    AREA-AVERAGED Fm(INCH/HR) =  0.36 
   AREA-AVERAGED Fp(INCH/HR) =  0.58  AREA-AVERAGED Ap =  0.63 
   TOTAL AREA(ACRES) =      106.8        PEAK FLOW RATE(CFS) =      42.04 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.57   HALFSTREET FLOOD WIDTH(FEET) =  21.18 
   FLOW VELOCITY(FEET/SEC.) =  4.61   DEPTH*VELOCITY(FT*FT/SEC.) =   2.64 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     25.00 =    4978.00 FEET. 
 
 **************************************************************************** 
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   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   26.11 
   RAINFALL INTENSITY(INCH/HR) =   0.82 
   AREA-AVERAGED Fm(INCH/HR) =  0.36 
   AREA-AVERAGED Fp(INCH/HR) =  0.58 
   AREA-AVERAGED Ap =  0.63 
   EFFECTIVE STREAM AREA(ACRES) =      94.58 
   TOTAL STREAM AREA(ACRES) =     106.81 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      42.04 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     23.00 TO NODE     24.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   639.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1324.10  DOWNSTREAM(FEET) =   1321.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.821 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.097 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.77      0.75     0.600    56   16.82 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.03 
   TOTAL AREA(ACRES) =      1.77   PEAK FLOW RATE(CFS) =      1.03 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     24.00 TO NODE     25.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1321.80  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =  1594.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
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     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.29 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.30 
     HALFSTREET FLOOD WIDTH(FEET) =    5.96 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.60 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.78 
   STREET FLOW TRAVEL TIME(MIN.) =  10.23   Tc(MIN.) =   27.05 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.806 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B       13.48      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =   13.48      SUBAREA RUNOFF(CFS) =    4.33 
   EFFECTIVE AREA(ACRES) =     15.25    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =       15.2        PEAK FLOW RATE(CFS) =       4.90 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.34   HALFSTREET FLOOD WIDTH(FEET) =   7.35 
   FLOW VELOCITY(FEET/SEC.) =  2.81   DEPTH*VELOCITY(FT*FT/SEC.) =   0.94 
   LONGEST FLOWPATH FROM NODE     23.00 TO NODE     25.00 =    2233.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   27.05 
   RAINFALL INTENSITY(INCH/HR) =   0.81 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =      15.25 
   TOTAL STREAM AREA(ACRES) =      15.25 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.90 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       42.04   26.11    0.824  0.58( 0.36) 0.63      94.6       3.00 
       1       40.77   28.30    0.782  0.59( 0.37) 0.62     100.1      16.00 
       1       39.92   29.42    0.763  0.59( 0.37) 0.62     102.6      13.00 
       1       39.11   30.31    0.748  0.59( 0.37) 0.62     104.2      19.00 
       1       38.44   30.84    0.740  0.59( 0.37) 0.62     104.7      10.00 
       1       34.81   33.49    0.701  0.59( 0.37) 0.62     106.4       7.00 
       1       32.41   35.14    0.680  0.59( 0.37) 0.62     106.8       1.00 
       2        4.90   27.05    0.806  0.75( 0.45) 0.60      15.2      23.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
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   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       46.94   26.11    0.824  0.60( 0.37) 0.62     109.3       3.00 
       2       46.39   27.05    0.806  0.61( 0.38) 0.62     112.2      23.00 
       3       45.35   28.30    0.782  0.61( 0.38) 0.62     115.3      16.00 
       4       44.23   29.42    0.763  0.61( 0.38) 0.62     117.8      13.00 
       5       43.21   30.31    0.748  0.61( 0.38) 0.62     119.4      19.00 
       6       42.50   30.84    0.740  0.61( 0.38) 0.62     120.0      10.00 
       7       38.66   33.49    0.701  0.61( 0.38) 0.62     121.6       7.00 
       8       36.14   35.14    0.680  0.61( 0.38) 0.62     122.1       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      46.94    Tc(MIN.) =    26.11 
   EFFECTIVE AREA(ACRES) =     109.30   AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.60  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =      122.1 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     25.00 =    4978.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     25.00 TO NODE     29.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1298.50  DOWNSTREAM ELEVATION(FEET) = 1291.40 
   STREET LENGTH(FEET) =   405.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      47.10 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.59 
     HALFSTREET FLOOD WIDTH(FEET) =   22.20 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.74 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.80 
   STREET FLOW TRAVEL TIME(MIN.) =   1.43   Tc(MIN.) =   27.54 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.796 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.08      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.08      SUBAREA RUNOFF(CFS) =    0.34 
   EFFECTIVE AREA(ACRES) =    110.38    AREA-AVERAGED Fm(INCH/HR) =  0.38 
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   AREA-AVERAGED Fp(INCH/HR) =  0.60  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =      123.1        PEAK FLOW RATE(CFS) =      46.94 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.59   HALFSTREET FLOOD WIDTH(FEET) =  22.12 
   FLOW VELOCITY(FEET/SEC.) =  4.74   DEPTH*VELOCITY(FT*FT/SEC.) =   2.80 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     29.00 =    5383.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     29.00 TO NODE     29.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   27.54 
   RAINFALL INTENSITY(INCH/HR) =   0.80 
   AREA-AVERAGED Fm(INCH/HR) =  0.38 
   AREA-AVERAGED Fp(INCH/HR) =  0.60 
   AREA-AVERAGED Ap =  0.62 
   EFFECTIVE STREAM AREA(ACRES) =     110.38 
   TOTAL STREAM AREA(ACRES) =     123.14 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      46.94 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     26.00 TO NODE     27.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   545.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1313.20  DOWNSTREAM(FEET) =   1305.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.857 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.377 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.86      0.75     0.600    56   11.86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.55 
   TOTAL AREA(ACRES) =      1.86   PEAK FLOW RATE(CFS) =      1.55 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     27.00 TO NODE     28.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1305.00  DOWNSTREAM ELEVATION(FEET) = 1299.60 
   STREET LENGTH(FEET) =   667.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.61 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.31 
     HALFSTREET FLOOD WIDTH(FEET) =    6.16 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.96 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.60 
   STREET FLOW TRAVEL TIME(MIN.) =   5.68   Tc(MIN.) =   17.54 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.068 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.73      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    3.73      SUBAREA RUNOFF(CFS) =    2.08 
   EFFECTIVE AREA(ACRES) =      5.59    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        5.6        PEAK FLOW RATE(CFS) =       3.11 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.32   HALFSTREET FLOOD WIDTH(FEET) =   6.78 
   FLOW VELOCITY(FEET/SEC.) =  2.03   DEPTH*VELOCITY(FT*FT/SEC.) =   0.65 
   LONGEST FLOWPATH FROM NODE     26.00 TO NODE     28.00 =    1212.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     28.00 TO NODE     29.00 IS CODE =  91 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 
 ============================================================================ 
   UPSTREAM NODE ELEVATION(FEET) =   1299.60 
   DOWNSTREAM NODE ELEVATION(FEET) =   1291.40 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   350.00 
   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FEET) =  0.800 
   PAVEMENT LIP(FEET) =  0.400   MANNING'S N = .0150 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.20000 
   MAXIMUM DEPTH(FEET) =   2.00 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.038 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.74      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      3.31 
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   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   7.57 
   AVERAGE FLOW DEPTH(FEET) =   0.80   FLOOD WIDTH(FEET) =    3.00 
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   0.77   Tc(MIN.) =   18.31 
   SUBAREA AREA(ACRES) =    0.74       SUBAREA RUNOFF(CFS) =    0.39 
   EFFECTIVE AREA(ACRES) =    6.33     AREA-AVERAGED Fm(INCH/HR) =   0.45 
   AREA-AVERAGED Fp(INCH/HR) =   0.75  AREA-AVERAGED Ap =   0.60 
   TOTAL AREA(ACRES) =        6.3         PEAK FLOW RATE(CFS) =       3.36 
 
          NOTE:TRAVEL TIME ESTIMATES BASED ON NORMAL DEPTH 
          IN A FLOWING-FULL GUTTER(NORMAL DEPTH = GUTTER HIKE) 
 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  0.80   FLOOD WIDTH(FEET) =    3.00 
   FLOW VELOCITY(FEET/SEC.) =   7.57   DEPTH*VELOCITY(FT*FT/SEC) =   6.06 
   LONGEST FLOWPATH FROM NODE     26.00 TO NODE     29.00 =    1562.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     29.00 TO NODE     29.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   18.31 
   RAINFALL INTENSITY(INCH/HR) =   1.04 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       6.33 
   TOTAL STREAM AREA(ACRES) =       6.33 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.36 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       46.94   27.54    0.796  0.60( 0.38) 0.62     110.4       3.00 
       1       46.39   28.48    0.779  0.61( 0.38) 0.62     113.3      23.00 
       1       45.35   29.73    0.758  0.61( 0.38) 0.62     116.4      16.00 
       1       44.23   30.86    0.739  0.61( 0.38) 0.62     118.9      13.00 
       1       43.21   31.77    0.726  0.61( 0.38) 0.62     120.5      19.00 
       1       42.50   32.29    0.718  0.61( 0.38) 0.62     121.1      10.00 
       1       38.66   34.98    0.682  0.61( 0.38) 0.62     122.7       7.00 
       1       36.14   36.66    0.661  0.61( 0.38) 0.62     123.1       1.00 
       2        3.36   18.31    1.038  0.75( 0.45) 0.60       6.3      26.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       50.29   18.31    1.038  0.62( 0.38) 0.62      79.7      26.00 
       2       48.91   27.54    0.796  0.61( 0.38) 0.62     116.7       3.00 
       3       48.27   28.48    0.779  0.61( 0.38) 0.62     119.6      23.00 
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       4       47.11   29.73    0.758  0.62( 0.38) 0.62     122.7      16.00 
       5       45.91   30.86    0.739  0.62( 0.38) 0.62     125.2      13.00 
       6       44.87   31.77    0.726  0.62( 0.38) 0.62     126.8      19.00 
       7       44.14   32.29    0.718  0.62( 0.38) 0.62     127.4      10.00 
       8       40.21   34.98    0.682  0.62( 0.38) 0.62     129.0       7.00 
       9       37.65   36.66    0.661  0.62( 0.38) 0.62     129.5       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      50.29    Tc(MIN.) =    18.31 
   EFFECTIVE AREA(ACRES) =      79.73   AREA-AVERAGED Fm(INCH/HR) =  0.38 
   AREA-AVERAGED Fp(INCH/HR) =  0.62  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =      129.5 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     29.00 =    5383.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =      129.5  TC(MIN.) =     18.31 
   EFFECTIVE AREA(ACRES) =     79.73  AREA-AVERAGED Fm(INCH/HR)=  0.38 
   AREA-AVERAGED Fp(INCH/HR) =  0.62  AREA-AVERAGED Ap = 0.620 
   PEAK FLOW RATE(CFS)   =      50.29 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       50.29   18.31    1.038  0.62( 0.38) 0.62      79.7      26.00 
       2       48.91   27.54    0.796  0.61( 0.38) 0.62     116.7       3.00 
       3       48.27   28.48    0.779  0.61( 0.38) 0.62     119.6      23.00 
       4       47.11   29.73    0.758  0.62( 0.38) 0.62     122.7      16.00 
       5       45.91   30.86    0.739  0.62( 0.38) 0.62     125.2      13.00 
       6       44.87   31.77    0.726  0.62( 0.38) 0.62     126.8      19.00 
       7       44.14   32.29    0.718  0.62( 0.38) 0.62     127.4      10.00 
       8       40.21   34.98    0.682  0.62( 0.38) 0.62     129.0       7.00 
       9       37.65   36.66    0.661  0.62( 0.38) 0.62     129.5       1.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HPB2.DAT                                       
   TIME/DATE OF STUDY: 11:59 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =    2.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.4800 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0313 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0313 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   687.00 
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   ELEVATION DATA: UPSTREAM(FEET) =   1339.70  DOWNSTREAM(FEET) =   1328.20 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.395 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.602 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 B        1.89      0.75     0.100    56    9.40 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        0.67      0.63     1.000    65   21.82 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.66 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.336 
   SUBAREA RUNOFF(CFS) =      3.18 
   TOTAL AREA(ACRES) =      2.56   PEAK FLOW RATE(CFS) =      3.18 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  91 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 
 ============================================================================ 
   UPSTREAM NODE ELEVATION(FEET) =   1328.20 
   DOWNSTREAM NODE ELEVATION(FEET) =   1316.80 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   656.00 
   "V" GUTTER WIDTH(FEET) =   5.00   GUTTER HIKE(FEET) =  0.800 
   PAVEMENT LIP(FEET) =  0.400   MANNING'S N = .0200 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.05000 
   MAXIMUM DEPTH(FEET) =   2.00 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.403 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        1.18      0.75     0.100    56 
   NATURAL POOR COVER 
   "BARREN"                   B        4.44      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.28 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.811 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      6.15 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   5.15 
   AVERAGE FLOW DEPTH(FEET) =   0.80   FLOOD WIDTH(FEET) =    5.00 
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   2.12   Tc(MIN.) =   11.52 
   SUBAREA AREA(ACRES) =    5.62       SUBAREA RUNOFF(CFS) =    5.93 
   EFFECTIVE AREA(ACRES) =    8.18     AREA-AVERAGED Fm(INCH/HR) =   0.23 
   AREA-AVERAGED Fp(INCH/HR) =   0.34  AREA-AVERAGED Ap =   0.66 
   TOTAL AREA(ACRES) =        8.2         PEAK FLOW RATE(CFS) =       8.66 
 
          NOTE:TRAVEL TIME ESTIMATES BASED ON NORMAL DEPTH 
          IN A FLOWING-FULL GUTTER(NORMAL DEPTH = GUTTER HIKE) 
 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  0.80   FLOOD WIDTH(FEET) =    5.00 
   FLOW VELOCITY(FEET/SEC.) =   5.15   DEPTH*VELOCITY(FT*FT/SEC) =   4.12 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1343.00 FEET. 
 
 **************************************************************************** 
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   FLOW PROCESS FROM NODE      3.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1316.80  DOWNSTREAM ELEVATION(FEET) = 1314.40 
   STREET LENGTH(FEET) =   610.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      12.15 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.51 
     HALFSTREET FLOOD WIDTH(FEET) =   17.89 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.92 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.97 
   STREET FLOW TRAVEL TIME(MIN.) =   5.28   Tc(MIN.) =   16.80 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.098 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        2.52      0.75     0.100    56 
   NATURAL POOR COVER 
   "BARREN"                   B        0.28      0.27     1.000    86 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B       10.26      0.63     1.000    65 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.62 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.826 
   SUBAREA AREA(ACRES) =   13.06      SUBAREA RUNOFF(CFS) =    6.85 
   EFFECTIVE AREA(ACRES) =     21.24    AREA-AVERAGED Fm(INCH/HR) =  0.40 
   AREA-AVERAGED Fp(INCH/HR) =  0.53  AREA-AVERAGED Ap =  0.76 
   TOTAL AREA(ACRES) =       21.2        PEAK FLOW RATE(CFS) =      13.26 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.52   HALFSTREET FLOOD WIDTH(FEET) =  18.73 
   FLOW VELOCITY(FEET/SEC.) =  1.96   DEPTH*VELOCITY(FT*FT/SEC.) =   1.01 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1953.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   16.80 
   RAINFALL INTENSITY(INCH/HR) =   1.10 
   AREA-AVERAGED Fm(INCH/HR) =  0.40 
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   AREA-AVERAGED Fp(INCH/HR) =  0.53 
   AREA-AVERAGED Ap =  0.76 
   EFFECTIVE STREAM AREA(ACRES) =      21.24 
   TOTAL STREAM AREA(ACRES) =      21.24 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      13.26 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   607.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1337.20  DOWNSTREAM(FEET) =   1326.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.062 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.362 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.85      0.75     0.600    56   12.06 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      3.16 
   TOTAL AREA(ACRES) =      3.85   PEAK FLOW RATE(CFS) =      3.16 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1326.80  DOWNSTREAM ELEVATION(FEET) = 1314.40 
   STREET LENGTH(FEET) =   674.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.55 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.32 
     HALFSTREET FLOOD WIDTH(FEET) =    6.70 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.02 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.96 
   STREET FLOW TRAVEL TIME(MIN.) =   3.72   Tc(MIN.) =   15.79 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.143 
   SUBAREA LOSS RATE DATA(AMC  II): 
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    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        4.42      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    4.42      SUBAREA RUNOFF(CFS) =    2.76 
   EFFECTIVE AREA(ACRES) =      8.27    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.3        PEAK FLOW RATE(CFS) =       5.17 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.33   HALFSTREET FLOOD WIDTH(FEET) =   7.15 
   FLOW VELOCITY(FEET/SEC.) =  3.10   DEPTH*VELOCITY(FT*FT/SEC.) =   1.02 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      6.00 =    1281.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.79 
   RAINFALL INTENSITY(INCH/HR) =   1.14 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.27 
   TOTAL STREAM AREA(ACRES) =       8.27 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       5.17 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       13.26   16.80    1.098  0.53( 0.40) 0.76      21.2       1.00 
       2        5.17   15.79    1.143  0.75( 0.45) 0.60       8.3       4.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       18.43   15.79    1.143  0.58( 0.42) 0.72      28.2       4.00 
       2       18.09   16.80    1.098  0.58( 0.42) 0.72      29.5       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      18.43    Tc(MIN.) =    15.79 
   EFFECTIVE AREA(ACRES) =      28.22   AREA-AVERAGED Fm(INCH/HR) =  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.58  AREA-AVERAGED Ap =  0.72 
   TOTAL AREA(ACRES) =       29.5 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1953.00 FEET. 
 
 **************************************************************************** 
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   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1314.40  DOWNSTREAM ELEVATION(FEET) = 1313.90 
   STREET LENGTH(FEET) =   240.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      18.58 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.61 
     HALFSTREET FLOOD WIDTH(FEET) =   20.00 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.80 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.09 
   STREET FLOW TRAVEL TIME(MIN.) =   2.22   Tc(MIN.) =   18.01 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.050 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.56      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.56      SUBAREA RUNOFF(CFS) =    0.30 
   EFFECTIVE AREA(ACRES) =     28.78    AREA-AVERAGED Fm(INCH/HR) =  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.59  AREA-AVERAGED Ap =  0.71 
   TOTAL AREA(ACRES) =       30.1        PEAK FLOW RATE(CFS) =      18.43 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.61   HALFSTREET FLOOD WIDTH(FEET) =  20.00 
   FLOW VELOCITY(FEET/SEC.) =  1.79   DEPTH*VELOCITY(FT*FT/SEC.) =   1.09 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =    2193.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =       30.1  TC(MIN.) =     18.01 
   EFFECTIVE AREA(ACRES) =     28.78  AREA-AVERAGED Fm(INCH/HR)=  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.59  AREA-AVERAGED Ap = 0.713 
   PEAK FLOW RATE(CFS)   =      18.43 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       18.43   18.01    1.050  0.59( 0.42) 0.71      28.8       4.00 
       2       18.09   19.05    1.012  0.58( 0.42) 0.72      30.1       1.00 
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 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HPC2.DAT                                       
   TIME/DATE OF STUDY: 12:00 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =    2.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.4800 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0313 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0313 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   469.00 
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   ELEVATION DATA: UPSTREAM(FEET) =   1314.20  DOWNSTREAM(FEET) =   1308.30 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.573 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.399 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.20      0.75     0.600    56   11.57 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.03 
   TOTAL AREA(ACRES) =      1.20   PEAK FLOW RATE(CFS) =      1.03 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1308.30  DOWNSTREAM ELEVATION(FEET) = 1303.30 
   STREET LENGTH(FEET) =   580.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.70 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.27 
     HALFSTREET FLOOD WIDTH(FEET) =    4.65 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.87 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.50 
   STREET FLOW TRAVEL TIME(MIN.) =   5.17   Tc(MIN.) =   16.74 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.100 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.29      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    2.29      SUBAREA RUNOFF(CFS) =    1.34 
   EFFECTIVE AREA(ACRES) =      3.49    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        3.5        PEAK FLOW RATE(CFS) =       2.05 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.28   HALFSTREET FLOOD WIDTH(FEET) =   5.26 
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   FLOW VELOCITY(FEET/SEC.) =  1.92   DEPTH*VELOCITY(FT*FT/SEC.) =   0.54 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1049.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      7.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1303.30  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =   478.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.39 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.29 
     HALFSTREET FLOOD WIDTH(FEET) =    5.51 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.11 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.61 
   STREET FLOW TRAVEL TIME(MIN.) =   3.78   Tc(MIN.) =   20.53 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.964 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.48      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.48      SUBAREA RUNOFF(CFS) =    0.69 
   EFFECTIVE AREA(ACRES) =      4.97    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        5.0        PEAK FLOW RATE(CFS) =       2.30 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   5.38 
   FLOW VELOCITY(FEET/SEC.) =  2.09   DEPTH*VELOCITY(FT*FT/SEC.) =   0.60 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =    1527.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   20.53 
   RAINFALL INTENSITY(INCH/HR) =   0.96 
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   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       4.97 
   TOTAL STREAM AREA(ACRES) =       4.97 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       2.30 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   460.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1316.00  DOWNSTREAM(FEET) =   1308.30 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.846 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.459 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.54      0.75     0.600    56   10.85 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.40 
   TOTAL AREA(ACRES) =      1.54   PEAK FLOW RATE(CFS) =      1.40 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1308.30  DOWNSTREAM ELEVATION(FEET) = 1301.50 
   STREET LENGTH(FEET) =   651.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.65 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.30 
     HALFSTREET FLOOD WIDTH(FEET) =    5.79 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.17 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.64 
   STREET FLOW TRAVEL TIME(MIN.) =   4.99   Tc(MIN.) =   15.83 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.141 
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   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.97      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    3.97      SUBAREA RUNOFF(CFS) =    2.47 
   EFFECTIVE AREA(ACRES) =      5.51    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        5.5        PEAK FLOW RATE(CFS) =       3.43 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.32   HALFSTREET FLOOD WIDTH(FEET) =   6.70 
   FLOW VELOCITY(FEET/SEC.) =  2.28   DEPTH*VELOCITY(FT*FT/SEC.) =   0.73 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      6.00 =    1111.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1301.50  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =   255.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.70 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.39 
     HALFSTREET FLOOD WIDTH(FEET) =    9.40 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.81 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.09 
   STREET FLOW TRAVEL TIME(MIN.) =   1.51   Tc(MIN.) =   17.34 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.075 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   PUBLIC PARK                B        1.34      0.75     0.850    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 
   SUBAREA AREA(ACRES) =    1.34      SUBAREA RUNOFF(CFS) =    0.53 
   EFFECTIVE AREA(ACRES) =      6.85    AREA-AVERAGED Fm(INCH/HR) =  0.49 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.65 
   TOTAL AREA(ACRES) =        6.9        PEAK FLOW RATE(CFS) =       3.64 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
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   DEPTH(FEET) = 0.39   HALFSTREET FLOOD WIDTH(FEET) =   9.32 
   FLOW VELOCITY(FEET/SEC.) =  2.81   DEPTH*VELOCITY(FT*FT/SEC.) =   1.09 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      7.00 =    1366.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   17.34 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.075 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.49      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.49      SUBAREA RUNOFF(CFS) =    0.28 
   EFFECTIVE AREA(ACRES) =      7.34   AREA-AVERAGED Fm(INCH/HR) =  0.48 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.65 
   TOTAL AREA(ACRES) =        7.3       PEAK FLOW RATE(CFS) =       3.91 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   17.34 
   RAINFALL INTENSITY(INCH/HR) =   1.08 
   AREA-AVERAGED Fm(INCH/HR) =  0.48 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.65 
   EFFECTIVE STREAM AREA(ACRES) =       7.34 
   TOTAL STREAM AREA(ACRES) =       7.34 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.91 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        2.30   20.53    0.964  0.75( 0.45) 0.60       5.0       1.00 
       2        3.91   17.34    1.075  0.75( 0.48) 0.65       7.3       4.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        6.22   17.34    1.075  0.75( 0.47) 0.63      11.5       4.00 
       2        5.48   20.53    0.964  0.75( 0.47) 0.63      12.3       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
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   PEAK FLOW RATE(CFS) =       6.22    Tc(MIN.) =    17.34 
   EFFECTIVE AREA(ACRES) =      11.54   AREA-AVERAGED Fm(INCH/HR) =  0.47 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.63 
   TOTAL AREA(ACRES) =       12.3 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =    1527.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE     10.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1298.50  DOWNSTREAM ELEVATION(FEET) = 1296.50 
   STREET LENGTH(FEET) =   358.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       6.58 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.42 
     HALFSTREET FLOOD WIDTH(FEET) =   10.51 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.06 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.86 
   STREET FLOW TRAVEL TIME(MIN.) =   2.90   Tc(MIN.) =   20.24 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.973 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.53      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.53      SUBAREA RUNOFF(CFS) =    0.72 
   EFFECTIVE AREA(ACRES) =     13.07    AREA-AVERAGED Fm(INCH/HR) =  0.47 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.63 
   TOTAL AREA(ACRES) =       13.8        PEAK FLOW RATE(CFS) =       6.22 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.41   HALFSTREET FLOOD WIDTH(FEET) =  10.26 
   FLOW VELOCITY(FEET/SEC.) =  2.03   DEPTH*VELOCITY(FT*FT/SEC.) =   0.83 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =    1885.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     10.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
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   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   20.24 
   RAINFALL INTENSITY(INCH/HR) =   0.97 
   AREA-AVERAGED Fm(INCH/HR) =  0.47 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.63 
   EFFECTIVE STREAM AREA(ACRES) =      13.07 
   TOTAL STREAM AREA(ACRES) =      13.84 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       6.22 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   619.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1311.70  DOWNSTREAM(FEET) =   1302.50 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.507 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.330 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.39      0.75     0.600    56   12.51 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.10 
   TOTAL AREA(ACRES) =      1.39   PEAK FLOW RATE(CFS) =      1.10 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE     10.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1302.50  DOWNSTREAM ELEVATION(FEET) = 1296.50 
   STREET LENGTH(FEET) =   456.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.96 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.32 
     HALFSTREET FLOOD WIDTH(FEET) =    6.74 
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     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.58 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.82 
   STREET FLOW TRAVEL TIME(MIN.) =   2.95   Tc(MIN.) =   15.46 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.159 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.68      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    2.68      SUBAREA RUNOFF(CFS) =    1.71 
   EFFECTIVE AREA(ACRES) =      4.07    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        4.1        PEAK FLOW RATE(CFS) =       2.60 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.35   HALFSTREET FLOOD WIDTH(FEET) =   7.80 
   FLOW VELOCITY(FEET/SEC.) =  2.71   DEPTH*VELOCITY(FT*FT/SEC.) =   0.94 
   LONGEST FLOWPATH FROM NODE      8.00 TO NODE     10.00 =    1075.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     10.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.46 
   RAINFALL INTENSITY(INCH/HR) =   1.16 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       4.07 
   TOTAL STREAM AREA(ACRES) =       4.07 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       2.60 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        6.22   20.24    0.973  0.75( 0.47) 0.63      13.1       4.00 
       1        5.48   23.51    0.882  0.75( 0.47) 0.62      13.8       1.00 
       2        2.60   15.46    1.159  0.75( 0.45) 0.60       4.1       8.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        8.82   15.46    1.159  0.75( 0.46) 0.62      14.0       8.00 
       2        8.14   20.24    0.973  0.75( 0.46) 0.62      17.1       4.00 
       3        7.07   23.51    0.882  0.75( 0.46) 0.62      17.9       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
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   PEAK FLOW RATE(CFS) =       8.82    Tc(MIN.) =    15.46 
   EFFECTIVE AREA(ACRES) =      14.05   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       17.9 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =    1885.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     14.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1292.50  DOWNSTREAM(FEET) =  1292.20 
   FLOW LENGTH(FEET) =    21.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  11.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.54 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       8.82 
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =   15.50 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     14.00 =    1906.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     14.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.50 
   RAINFALL INTENSITY(INCH/HR) =   1.16 
   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.62 
   EFFECTIVE STREAM AREA(ACRES) =      14.05 
   TOTAL STREAM AREA(ACRES) =      17.91 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       8.82 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   538.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1316.00  DOWNSTREAM(FEET) =   1307.90 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.794 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.382 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.45      0.75     0.600    56   11.79 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
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   SUBAREA RUNOFF(CFS) =      1.22 
   TOTAL AREA(ACRES) =      1.45   PEAK FLOW RATE(CFS) =      1.22 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1307.90  DOWNSTREAM ELEVATION(FEET) = 1296.50 
   STREET LENGTH(FEET) =   750.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.91 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.31 
     HALFSTREET FLOOD WIDTH(FEET) =    6.41 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.70 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.84 
   STREET FLOW TRAVEL TIME(MIN.) =   4.63   Tc(MIN.) =   16.42 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.114 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.28      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    2.28      SUBAREA RUNOFF(CFS) =    1.37 
   EFFECTIVE AREA(ACRES) =      3.73    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        3.7        PEAK FLOW RATE(CFS) =       2.23 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.33   HALFSTREET FLOOD WIDTH(FEET) =   6.94 
   FLOW VELOCITY(FEET/SEC.) =  2.80   DEPTH*VELOCITY(FT*FT/SEC.) =   0.91 
   LONGEST FLOWPATH FROM NODE     11.00 TO NODE     13.00 =    1288.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1292.50  DOWNSTREAM(FEET) =  1292.20 
   FLOW LENGTH(FEET) =    26.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000 
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   DEPTH OF FLOW IN  18.0 INCH PIPE IS   5.5 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.88 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.23 
   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =   16.51 
   LONGEST FLOWPATH FROM NODE     11.00 TO NODE     14.00 =    1314.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     14.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   16.51 
   RAINFALL INTENSITY(INCH/HR) =   1.11 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       3.73 
   TOTAL STREAM AREA(ACRES) =       3.73 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       2.23 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        8.82   15.50    1.157  0.75( 0.46) 0.62      14.0       8.00 
       1        8.14   20.29    0.971  0.75( 0.46) 0.62      17.1       4.00 
       1        7.07   23.56    0.881  0.75( 0.46) 0.62      17.9       1.00 
       2        2.23   16.51    1.110  0.75( 0.45) 0.60       3.7      11.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       11.05   15.50    1.157  0.75( 0.46) 0.61      17.6       8.00 
       2       10.91   16.51    1.110  0.75( 0.46) 0.61      18.4      11.00 
       3        9.90   20.29    0.971  0.75( 0.46) 0.62      20.9       4.00 
       4        8.53   23.56    0.881  0.75( 0.46) 0.62      21.6       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      11.05    Tc(MIN.) =    15.50 
   EFFECTIVE AREA(ACRES) =      17.55   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.61 
   TOTAL AREA(ACRES) =       21.6 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     14.00 =    1906.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     19.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
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   ELEVATION DATA: UPSTREAM(FEET) =  1292.20  DOWNSTREAM(FEET) =  1288.30 
   FLOW LENGTH(FEET) =   250.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.14 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      11.05 
   PIPE TRAVEL TIME(MIN.) =   0.51    Tc(MIN.) =   16.01 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     19.00 =    2156.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     19.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   16.01 
   RAINFALL INTENSITY(INCH/HR) =   1.13 
   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.61 
   EFFECTIVE STREAM AREA(ACRES) =      17.55 
   TOTAL STREAM AREA(ACRES) =      21.64 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      11.05 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     16.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   571.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1307.70  DOWNSTREAM(FEET) =   1301.70 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.979 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.298 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.25      0.75     0.600    56   12.98 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      0.96 
   TOTAL AREA(ACRES) =      1.25   PEAK FLOW RATE(CFS) =      0.96 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     17.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1301.70  DOWNSTREAM ELEVATION(FEET) = 1296.00 
   STREET LENGTH(FEET) =   606.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.81 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.27 
     HALFSTREET FLOOD WIDTH(FEET) =    4.69 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.96 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.52 
   STREET FLOW TRAVEL TIME(MIN.) =   5.15   Tc(MIN.) =   18.13 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.045 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.15      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    3.15      SUBAREA RUNOFF(CFS) =    1.69 
   EFFECTIVE AREA(ACRES) =      4.40    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        4.4        PEAK FLOW RATE(CFS) =       2.36 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   5.59 
   FLOW VELOCITY(FEET/SEC.) =  2.04   DEPTH*VELOCITY(FT*FT/SEC.) =   0.59 
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     17.00 =    1177.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     18.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1292.00  DOWNSTREAM(FEET) =  1288.70 
   FLOW LENGTH(FEET) =   328.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   5.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.71 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.36 
   PIPE TRAVEL TIME(MIN.) =   1.16    Tc(MIN.) =   19.29 
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     18.00 =    1505.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     18.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
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   MAINLINE Tc(MIN.) =   19.29 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.004 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.63      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.63      SUBAREA RUNOFF(CFS) =    0.81 
   EFFECTIVE AREA(ACRES) =      6.03   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        6.0       PEAK FLOW RATE(CFS) =       3.01 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     19.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1288.70  DOWNSTREAM(FEET) =  1288.30 
   FLOW LENGTH(FEET) =    34.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   6.4 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.34 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.01 
   PIPE TRAVEL TIME(MIN.) =   0.11    Tc(MIN.) =   19.39 
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     19.00 =    1539.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     19.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   19.39 
   RAINFALL INTENSITY(INCH/HR) =   1.00 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       6.03 
   TOTAL STREAM AREA(ACRES) =       6.03 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.01 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       11.05   16.01    1.133  0.75( 0.46) 0.61      17.6       8.00 
       1       10.91   17.02    1.089  0.75( 0.46) 0.61      18.4      11.00 
       1        9.90   20.81    0.955  0.75( 0.46) 0.62      20.9       4.00 
       1        8.53   24.10    0.868  0.75( 0.46) 0.62      21.6       1.00 
       2        3.01   19.39    1.000  0.75( 0.45) 0.60       6.0      15.00 
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   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       14.07   16.01    1.133  0.75( 0.46) 0.61      22.5       8.00 
       2       13.92   17.02    1.089  0.75( 0.46) 0.61      23.7      11.00 
       3       13.29   19.39    1.000  0.75( 0.46) 0.61      26.0      15.00 
       4       12.67   20.81    0.955  0.75( 0.46) 0.61      26.9       4.00 
       5       10.82   24.10    0.868  0.75( 0.46) 0.61      27.7       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      14.07    Tc(MIN.) =    16.01 
   EFFECTIVE AREA(ACRES) =      22.53   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.61 
   TOTAL AREA(ACRES) =       27.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     19.00 =    2156.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     20.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1288.30  DOWNSTREAM(FEET) =  1288.00 
   FLOW LENGTH(FEET) =    31.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  16.0 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.17 
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      14.07 
   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =   16.09 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     20.00 =    2187.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     23.00 IS CODE =  91 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 
 ============================================================================ 
   UPSTREAM NODE ELEVATION(FEET) =   1293.40 
   DOWNSTREAM NODE ELEVATION(FEET) =   1291.70 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   170.00 
   "V" GUTTER WIDTH(FEET) =   5.00   GUTTER HIKE(FEET) =  0.800 
   PAVEMENT LIP(FEET) =  0.400   MANNING'S N = .0150 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.20000 
   MAXIMUM DEPTH(FEET) =   2.00 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.113 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   PUBLIC PARK                B        0.59      0.75     0.850    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     14.19 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   7.52 
   AVERAGE FLOW DEPTH(FEET) =   1.20   FLOOD WIDTH(FEET) =    5.00 
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   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   0.38   Tc(MIN.) =   16.46 
   SUBAREA AREA(ACRES) =    0.59       SUBAREA RUNOFF(CFS) =    0.25 
   EFFECTIVE AREA(ACRES) =   23.12     AREA-AVERAGED Fm(INCH/HR) =   0.46 
   AREA-AVERAGED Fp(INCH/HR) =   0.75  AREA-AVERAGED Ap =   0.62 
   TOTAL AREA(ACRES) =       28.3         PEAK FLOW RATE(CFS) =      14.07 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
          NOTE:TRAVEL TIME ESTIMATES BASED ON NORMAL 
          DEPTH EQUAL TO [GUTTER-HIKE + PAVEMENT LIP] 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  1.20   FLOOD WIDTH(FEET) =    5.00 
   FLOW VELOCITY(FEET/SEC.) =   7.52   DEPTH*VELOCITY(FT*FT/SEC) =   9.02 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     23.00 =    2357.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   16.46 
   RAINFALL INTENSITY(INCH/HR) =   1.11 
   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.62 
   EFFECTIVE STREAM AREA(ACRES) =      23.12 
   TOTAL STREAM AREA(ACRES) =      28.26 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      14.07 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   648.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1313.20  DOWNSTREAM(FEET) =   1302.70 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.520 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.329 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.26      0.75     0.600    56   12.52 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.00 
   TOTAL AREA(ACRES) =      1.26   PEAK FLOW RATE(CFS) =      1.00 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     23.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
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   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1302.70  DOWNSTREAM ELEVATION(FEET) = 1291.70 
   STREET LENGTH(FEET) =   627.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.35 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.21 
     HALFSTREET FLOOD WIDTH(FEET) =    2.52 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.67 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.56 
   STREET FLOW TRAVEL TIME(MIN.) =   3.92   Tc(MIN.) =   16.44 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.114 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.20      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.20      SUBAREA RUNOFF(CFS) =    0.72 
   EFFECTIVE AREA(ACRES) =      2.46    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        2.5        PEAK FLOW RATE(CFS) =       1.47 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.22   HALFSTREET FLOOD WIDTH(FEET) =   3.08 
   FLOW VELOCITY(FEET/SEC.) =  2.57   DEPTH*VELOCITY(FT*FT/SEC.) =   0.57 
   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     23.00 =    1275.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   16.44 
   RAINFALL INTENSITY(INCH/HR) =   1.11 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       2.46 
   TOTAL STREAM AREA(ACRES) =       2.46 
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   PEAK FLOW RATE(CFS) AT CONFLUENCE =       1.47 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       14.07   16.46    1.113  0.75( 0.46) 0.62      23.1       8.00 
       1       13.92   17.47    1.070  0.75( 0.46) 0.62      24.3      11.00 
       1       13.29   19.84    0.985  0.75( 0.46) 0.62      26.6      15.00 
       1       12.67   21.26    0.942  0.75( 0.46) 0.62      27.5       4.00 
       1       10.82   24.55    0.858  0.75( 0.46) 0.62      28.3       1.00 
       2        1.47   16.44    1.114  0.75( 0.45) 0.60       2.5      21.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       15.54   16.44    1.114  0.75( 0.46) 0.62      25.5      21.00 
       2       15.54   16.46    1.113  0.75( 0.46) 0.62      25.6       8.00 
       3       15.30   17.47    1.070  0.75( 0.46) 0.62      26.8      11.00 
       4       14.48   19.84    0.985  0.75( 0.46) 0.62      29.0      15.00 
       5       13.76   21.26    0.942  0.75( 0.46) 0.62      29.9       4.00 
       6       11.73   24.55    0.858  0.75( 0.46) 0.62      30.7       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      15.54    Tc(MIN.) =    16.44 
   EFFECTIVE AREA(ACRES) =      25.54   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       30.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     23.00 =    2357.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     23.00 TO NODE     24.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1291.70  DOWNSTREAM ELEVATION(FEET) = 1280.50 
   STREET LENGTH(FEET) =   694.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      20.69 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.48 
     HALFSTREET FLOOD WIDTH(FEET) =   16.30 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.76 
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     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.82 
   STREET FLOW TRAVEL TIME(MIN.) =   3.07   Tc(MIN.) =   19.51 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  0.996 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B       15.81      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =   15.81      SUBAREA RUNOFF(CFS) =   10.31 
   EFFECTIVE AREA(ACRES) =     41.35    AREA-AVERAGED Fm(INCH/HR) =  0.39 
   AREA-AVERAGED Fp(INCH/HR) =  0.51  AREA-AVERAGED Ap =  0.76 
   TOTAL AREA(ACRES) =       46.5        PEAK FLOW RATE(CFS) =      22.62 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.49   HALFSTREET FLOOD WIDTH(FEET) =  17.14 
   FLOW VELOCITY(FEET/SEC.) =  3.82   DEPTH*VELOCITY(FT*FT/SEC.) =   1.89 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     24.00 =    3051.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =       46.5  TC(MIN.) =     19.51 
   EFFECTIVE AREA(ACRES) =     41.35  AREA-AVERAGED Fm(INCH/HR)=  0.39 
   AREA-AVERAGED Fp(INCH/HR) =  0.51  AREA-AVERAGED Ap = 0.763 
   PEAK FLOW RATE(CFS)   =      22.62 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       22.62   19.51    0.996  0.51( 0.39) 0.76      41.4      21.00 
       2       22.60   19.54    0.995  0.51( 0.39) 0.76      41.4       8.00 
       3       21.93   20.57    0.963  0.51( 0.39) 0.76      42.6      11.00 
       4       20.27   22.96    0.896  0.52( 0.39) 0.75      44.8      15.00 
       5       19.18   24.41    0.861  0.53( 0.40) 0.75      45.8       4.00 
       6       16.55   27.79    0.792  0.53( 0.40) 0.75      46.5       1.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HPAT.DAT                                       
   TIME/DATE OF STUDY: 10:29 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =   10.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.7490 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0313 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0313 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   680.00 
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   ELEVATION DATA: UPSTREAM(FEET) =   1370.50  DOWNSTREAM(FEET) =   1359.20 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.987 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.402 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        0.50      0.75     0.200    56    9.99 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      1.01 
   TOTAL AREA(ACRES) =      0.50   PEAK FLOW RATE(CFS) =      1.01 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1359.20  DOWNSTREAM ELEVATION(FEET) = 1351.60 
   STREET LENGTH(FEET) =  1264.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.17 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.36 
     HALFSTREET FLOOD WIDTH(FEET) =    8.46 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.90 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.69 
   STREET FLOW TRAVEL TIME(MIN.) =  11.09   Tc(MIN.) =   21.08 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.478 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        6.39      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    6.39      SUBAREA RUNOFF(CFS) =    5.92 
   EFFECTIVE AREA(ACRES) =      6.89    AREA-AVERAGED Fm(INCH/HR) =  0.43 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.57 
   TOTAL AREA(ACRES) =        6.9        PEAK FLOW RATE(CFS) =       6.52 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.41   HALFSTREET FLOOD WIDTH(FEET) =  10.31 
   FLOW VELOCITY(FEET/SEC.) =  2.11   DEPTH*VELOCITY(FT*FT/SEC.) =   0.87 
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   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1944.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   21.08 
   RAINFALL INTENSITY(INCH/HR) =   1.48 
   AREA-AVERAGED Fm(INCH/HR) =  0.43 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.57 
   EFFECTIVE STREAM AREA(ACRES) =       6.89 
   TOTAL STREAM AREA(ACRES) =       6.89 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       6.52 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   603.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1365.80  DOWNSTREAM(FEET) =   1359.40 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.411 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.338 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        3.64      0.75     0.200    56   10.41 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      7.17 
   TOTAL AREA(ACRES) =      3.64   PEAK FLOW RATE(CFS) =      7.17 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  56 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   1359.40  DOWNSTREAM(FEET) =   1353.90 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   902.00   CHANNEL SLOPE =  0.0061 
   GIVEN CHANNEL BASE(FEET) =    2.00   CHANNEL FREEBOARD(FEET) =  1.0 
   "Z" FACTOR =   2.000   MANNING'S FACTOR = 0.015 
   *ESTIMATED CHANNEL HEIGHT(FEET) =   1.95 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.998 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   APARTMENTS                 B       11.70      0.75     0.200    56 
   RESIDENTIAL 
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   "3-4 DWELLINGS/ACRE"       B        1.41      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.243 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      17.93 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   5.28 
   AVERAGE FLOW DEPTH(FEET) =   0.90   TRAVEL TIME(MIN.) =   2.85 
   Tc(MIN.) =   13.26 
   SUBAREA AREA(ACRES) =    13.11       SUBAREA RUNOFF(CFS) =   21.43 
   EFFECTIVE AREA(ACRES) =     16.75     AREA-AVERAGED Fm(INCH/HR) =   0.17 
   AREA-AVERAGED Fp(INCH/HR) =   0.75  AREA-AVERAGED Ap =   0.23 
   TOTAL AREA(ACRES) =       16.8         PEAK FLOW RATE(CFS) =      27.49 
   GIVEN CHANNEL BASE(FEET) =    2.00   CHANNEL FREEBOARD(FEET) =  1.0 
   "Z" FACTOR =   2.000   MANNING'S FACTOR = 0.015 
   *ESTIMATED CHANNEL HEIGHT(FEET) =   2.10 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  1.10   FLOW VELOCITY(FEET/SEC.) =   5.92 
   LONGEST FLOWPATH FROM NODE      3.00 TO NODE      5.00 =    1505.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1353.90  DOWNSTREAM ELEVATION(FEET) = 1351.60 
   STREET LENGTH(FEET) =   163.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      28.62 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.53 
     HALFSTREET FLOOD WIDTH(FEET) =   18.91 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.89 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.05 
   STREET FLOW TRAVEL TIME(MIN.) =   0.70   Tc(MIN.) =   13.96 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.933 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.69      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.69      SUBAREA RUNOFF(CFS) =    2.26 
   EFFECTIVE AREA(ACRES) =     18.44    AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.27 
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   TOTAL AREA(ACRES) =       18.4        PEAK FLOW RATE(CFS) =      28.76 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.53   HALFSTREET FLOOD WIDTH(FEET) =  18.99 
   FLOW VELOCITY(FEET/SEC.) =  3.88   DEPTH*VELOCITY(FT*FT/SEC.) =   2.05 
   LONGEST FLOWPATH FROM NODE      3.00 TO NODE      6.00 =    1668.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   13.96 
   RAINFALL INTENSITY(INCH/HR) =   1.93 
   AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.27 
   EFFECTIVE STREAM AREA(ACRES) =      18.44 
   TOTAL STREAM AREA(ACRES) =      18.44 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      28.76 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        6.52   21.08    1.478  0.75( 0.43) 0.57       6.9       1.00 
       2       28.76   13.96    1.933  0.75( 0.20) 0.27      18.4       3.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       34.94   13.96    1.933  0.75( 0.24) 0.33      23.0       3.00 
       2       27.73   21.08    1.478  0.75( 0.26) 0.35      25.3       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      34.94    Tc(MIN.) =    13.96 
   EFFECTIVE AREA(ACRES) =      23.00   AREA-AVERAGED Fm(INCH/HR) =  0.24 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.33 
   TOTAL AREA(ACRES) =       25.3 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1944.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      9.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1351.60  DOWNSTREAM ELEVATION(FEET) = 1346.00 
   STREET LENGTH(FEET) =   312.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      36.13 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.55 
     HALFSTREET FLOOD WIDTH(FEET) =   19.85 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.48 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.45 
   STREET FLOW TRAVEL TIME(MIN.) =   1.16   Tc(MIN.) =   15.12 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.835 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.91      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.91      SUBAREA RUNOFF(CFS) =    2.38 
   EFFECTIVE AREA(ACRES) =     24.91    AREA-AVERAGED Fm(INCH/HR) =  0.26 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.35 
   TOTAL AREA(ACRES) =       27.2        PEAK FLOW RATE(CFS) =      35.30 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.54   HALFSTREET FLOOD WIDTH(FEET) =  19.62 
   FLOW VELOCITY(FEET/SEC.) =  4.48   DEPTH*VELOCITY(FT*FT/SEC.) =   2.43 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      9.00 =    2256.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.12 
   RAINFALL INTENSITY(INCH/HR) =   1.84 
   AREA-AVERAGED Fm(INCH/HR) =  0.26 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.35 
   EFFECTIVE STREAM AREA(ACRES) =      24.91 
   TOTAL STREAM AREA(ACRES) =      27.24 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      35.30 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
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   INITIAL SUBAREA FLOW-LENGTH(FEET) =   967.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1360.40  DOWNSTREAM(FEET) =   1348.70 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   15.578 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.799 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.84      0.75     0.600    56   15.58 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      3.45 
   TOTAL AREA(ACRES) =      2.84   PEAK FLOW RATE(CFS) =      3.45 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1348.70  DOWNSTREAM ELEVATION(FEET) = 1346.00 
   STREET LENGTH(FEET) =   654.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       6.17 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.43 
     HALFSTREET FLOOD WIDTH(FEET) =   10.92 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.80 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.77 
   STREET FLOW TRAVEL TIME(MIN.) =   6.04   Tc(MIN.) =   21.62 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.454 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        5.96      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    5.96      SUBAREA RUNOFF(CFS) =    5.39 
   EFFECTIVE AREA(ACRES) =      8.80    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.8        PEAK FLOW RATE(CFS) =       7.96 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
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   DEPTH(FEET) = 0.46   HALFSTREET FLOOD WIDTH(FEET) =  12.19 
   FLOW VELOCITY(FEET/SEC.) =  1.91   DEPTH*VELOCITY(FT*FT/SEC.) =   0.88 
   LONGEST FLOWPATH FROM NODE      7.00 TO NODE      9.00 =    1621.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   21.62 
   RAINFALL INTENSITY(INCH/HR) =   1.45 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.80 
   TOTAL STREAM AREA(ACRES) =       8.80 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       7.96 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       35.30   15.12    1.835  0.75( 0.26) 0.35      24.9       3.00 
       1       28.20   22.31    1.425  0.75( 0.27) 0.37      27.2       1.00 
       2        7.96   21.62    1.454  0.75( 0.45) 0.60       8.8       7.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       42.98   15.12    1.835  0.75( 0.30) 0.40      31.1       3.00 
       2       36.84   21.62    1.454  0.75( 0.32) 0.42      35.8       7.00 
       3       35.93   22.31    1.425  0.75( 0.32) 0.42      36.0       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      42.98    Tc(MIN.) =    15.12 
   EFFECTIVE AREA(ACRES) =      31.06   AREA-AVERAGED Fm(INCH/HR) =  0.30 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.40 
   TOTAL AREA(ACRES) =       36.0 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      9.00 =    2256.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE     12.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1346.00  DOWNSTREAM ELEVATION(FEET) = 1339.80 
   STREET LENGTH(FEET) =   344.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
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   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      43.84 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.58 
     HALFSTREET FLOOD WIDTH(FEET) =   21.41 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.70 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.71 
   STREET FLOW TRAVEL TIME(MIN.) =   1.22   Tc(MIN.) =   16.34 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.745 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.49      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.49      SUBAREA RUNOFF(CFS) =    1.74 
   EFFECTIVE AREA(ACRES) =     32.55    AREA-AVERAGED Fm(INCH/HR) =  0.30 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.41 
   TOTAL AREA(ACRES) =       37.5        PEAK FLOW RATE(CFS) =      42.98 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.57   HALFSTREET FLOOD WIDTH(FEET) =  21.18 
   FLOW VELOCITY(FEET/SEC.) =  4.71   DEPTH*VELOCITY(FT*FT/SEC.) =   2.69 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     12.00 =    2600.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     12.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   16.34 
   RAINFALL INTENSITY(INCH/HR) =   1.74 
   AREA-AVERAGED Fm(INCH/HR) =  0.30 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.41 
   EFFECTIVE STREAM AREA(ACRES) =      32.55 
   TOTAL STREAM AREA(ACRES) =      37.53 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      42.98 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
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   INITIAL SUBAREA FLOW-LENGTH(FEET) =   503.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1355.40  DOWNSTREAM(FEET) =   1347.10 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.273 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.221 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.74      0.75     0.600    56   11.27 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.18 
   TOTAL AREA(ACRES) =      0.74   PEAK FLOW RATE(CFS) =      1.18 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1347.10  DOWNSTREAM ELEVATION(FEET) = 1339.80 
   STREET LENGTH(FEET) =  1135.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.92 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.40 
     HALFSTREET FLOOD WIDTH(FEET) =    9.73 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.12 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.84 
   STREET FLOW TRAVEL TIME(MIN.) =   8.92   Tc(MIN.) =   20.19 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.520 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        9.49      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    9.49      SUBAREA RUNOFF(CFS) =    9.15 
   EFFECTIVE AREA(ACRES) =     10.23    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =       10.2        PEAK FLOW RATE(CFS) =       9.87 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
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   DEPTH(FEET) = 0.46   HALFSTREET FLOOD WIDTH(FEET) =  12.15 
   FLOW VELOCITY(FEET/SEC.) =  2.38   DEPTH*VELOCITY(FT*FT/SEC.) =   1.09 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     12.00 =    1638.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     12.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   20.19 
   RAINFALL INTENSITY(INCH/HR) =   1.52 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =      10.23 
   TOTAL STREAM AREA(ACRES) =      10.23 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       9.87 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       42.98   16.34    1.745  0.75( 0.30) 0.41      32.6       3.00 
       1       36.84   22.88    1.402  0.75( 0.32) 0.43      37.3       7.00 
       1       35.93   23.58    1.374  0.75( 0.32) 0.43      37.5       1.00 
       2        9.87   20.19    1.520  0.75( 0.45) 0.60      10.2      10.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       52.63   16.34    1.745  0.75( 0.33) 0.45      40.8       3.00 
       2       49.23   20.19    1.520  0.75( 0.34) 0.46      45.6      10.00 
       3       45.61   22.88    1.402  0.75( 0.35) 0.47      47.5       7.00 
       4       44.45   23.58    1.374  0.75( 0.35) 0.47      47.8       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      52.63    Tc(MIN.) =    16.34 
   EFFECTIVE AREA(ACRES) =      40.83   AREA-AVERAGED Fm(INCH/HR) =  0.33 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.45 
   TOTAL AREA(ACRES) =       47.8 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     12.00 =    2600.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     15.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1339.80  DOWNSTREAM ELEVATION(FEET) = 1334.40 
   STREET LENGTH(FEET) =   301.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      53.06 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.61 
     HALFSTREET FLOOD WIDTH(FEET) =   23.45 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.91 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.00 
   STREET FLOW TRAVEL TIME(MIN.) =   1.02   Tc(MIN.) =   17.36 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.677 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.29      0.75     0.600    56 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        0.58      0.63     1.000    65 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.66 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.867 
   SUBAREA AREA(ACRES) =    0.87      SUBAREA RUNOFF(CFS) =    0.87 
   EFFECTIVE AREA(ACRES) =     41.70    AREA-AVERAGED Fm(INCH/HR) =  0.34 
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.46 
   TOTAL AREA(ACRES) =       48.6        PEAK FLOW RATE(CFS) =      52.63 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.61   HALFSTREET FLOOD WIDTH(FEET) =  23.37 
   FLOW VELOCITY(FEET/SEC.) =  4.90   DEPTH*VELOCITY(FT*FT/SEC.) =   2.98 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    2901.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   17.36 
   RAINFALL INTENSITY(INCH/HR) =   1.68 
   AREA-AVERAGED Fm(INCH/HR) =  0.34 
   AREA-AVERAGED Fp(INCH/HR) =  0.74 
   AREA-AVERAGED Ap =  0.46 
   EFFECTIVE STREAM AREA(ACRES) =      41.70 
   TOTAL STREAM AREA(ACRES) =      48.63 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      52.63 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  21 
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 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   715.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1349.50  DOWNSTREAM(FEET) =   1341.30 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   13.955 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.933 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.36      0.75     0.600    56   13.95 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      3.15 
   TOTAL AREA(ACRES) =      2.36   PEAK FLOW RATE(CFS) =      3.15 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     15.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1341.30  DOWNSTREAM ELEVATION(FEET) = 1334.40 
   STREET LENGTH(FEET) =   897.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.90 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.39 
     HALFSTREET FLOOD WIDTH(FEET) =    9.36 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.26 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.88 
   STREET FLOW TRAVEL TIME(MIN.) =   6.61   Tc(MIN.) =   20.56 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.502 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        5.74      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    5.74      SUBAREA RUNOFF(CFS) =    5.44 
   EFFECTIVE AREA(ACRES) =      8.10    AREA-AVERAGED Fm(INCH/HR) =  0.45 
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   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.1        PEAK FLOW RATE(CFS) =       7.68 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.42   HALFSTREET FLOOD WIDTH(FEET) =  10.51 
   FLOW VELOCITY(FEET/SEC.) =  2.40   DEPTH*VELOCITY(FT*FT/SEC.) =   1.00 
   LONGEST FLOWPATH FROM NODE     13.00 TO NODE     15.00 =    1612.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   20.56 
   RAINFALL INTENSITY(INCH/HR) =   1.50 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.10 
   TOTAL STREAM AREA(ACRES) =       8.10 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       7.68 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       52.63   17.36    1.677  0.74( 0.34) 0.46      41.7       3.00 
       1       49.23   21.23    1.472  0.74( 0.35) 0.47      46.5      10.00 
       1       45.61   23.94    1.361  0.75( 0.35) 0.47      48.4       7.00 
       1       44.45   24.64    1.336  0.75( 0.35) 0.47      48.6       1.00 
       2        7.68   20.56    1.502  0.75( 0.45) 0.60       8.1      13.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       60.19   17.36    1.677  0.75( 0.35) 0.48      48.5       3.00 
       2       57.49   20.56    1.502  0.75( 0.36) 0.49      53.7      13.00 
       3       56.68   21.23    1.472  0.75( 0.36) 0.49      54.6      10.00 
       4       52.26   23.94    1.361  0.75( 0.37) 0.49      56.5       7.00 
       5       50.92   24.64    1.336  0.75( 0.37) 0.49      56.7       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      60.19    Tc(MIN.) =    17.36 
   EFFECTIVE AREA(ACRES) =      48.54   AREA-AVERAGED Fm(INCH/HR) =  0.35 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.48 
   TOTAL AREA(ACRES) =       56.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    2901.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     18.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
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   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1334.40  DOWNSTREAM ELEVATION(FEET) = 1324.40 
   STREET LENGTH(FEET) =   686.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      63.12 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.66 
     HALFSTREET FLOOD WIDTH(FEET) =   27.04 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.67 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.10 
   STREET FLOW TRAVEL TIME(MIN.) =   2.45   Tc(MIN.) =   19.81 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.539 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        0.76      0.75     0.100    56 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.23      0.75     0.600    56 
   AGRICULTURAL POOR COVER 
   "ORCHARDS"                 B        2.87      0.50     1.000    73 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.58 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.731 
   SUBAREA AREA(ACRES) =    5.86      SUBAREA RUNOFF(CFS) =    5.87 
   EFFECTIVE AREA(ACRES) =     54.40    AREA-AVERAGED Fm(INCH/HR) =  0.36 
   AREA-AVERAGED Fp(INCH/HR) =  0.72  AREA-AVERAGED Ap =  0.50 
   TOTAL AREA(ACRES) =       62.6        PEAK FLOW RATE(CFS) =      60.19 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.65   HALFSTREET FLOOD WIDTH(FEET) =  26.41 
   FLOW VELOCITY(FEET/SEC.) =  4.62   DEPTH*VELOCITY(FT*FT/SEC.) =   3.02 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     18.00 =    3587.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     18.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   19.81 
   RAINFALL INTENSITY(INCH/HR) =   1.54 
   AREA-AVERAGED Fm(INCH/HR) =  0.36 
   AREA-AVERAGED Fp(INCH/HR) =  0.72 
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   AREA-AVERAGED Ap =  0.50 
   EFFECTIVE STREAM AREA(ACRES) =      54.40 
   TOTAL STREAM AREA(ACRES) =      62.59 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      60.19 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     17.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   984.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1343.50  DOWNSTREAM(FEET) =   1333.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.343 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.744 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.22      0.75     0.600    56   16.34 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      3.75 
   TOTAL AREA(ACRES) =      3.22   PEAK FLOW RATE(CFS) =      3.75 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     18.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1333.80  DOWNSTREAM ELEVATION(FEET) = 1324.40 
   STREET LENGTH(FEET) =   923.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       6.08 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.38 
     HALFSTREET FLOOD WIDTH(FEET) =    8.91 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.54 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.95 
   STREET FLOW TRAVEL TIME(MIN.) =   6.06   Tc(MIN.) =   22.41 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.421 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
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        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.97      0.75     0.600    56 
   NATURAL POOR COVER 
   "BARREN"                   B        1.12      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.60 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.688 
   SUBAREA AREA(ACRES) =    5.09      SUBAREA RUNOFF(CFS) =    4.63 
   EFFECTIVE AREA(ACRES) =      8.31    AREA-AVERAGED Fm(INCH/HR) =  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.65  AREA-AVERAGED Ap =  0.65 
   TOTAL AREA(ACRES) =        8.3        PEAK FLOW RATE(CFS) =       7.45 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.40   HALFSTREET FLOOD WIDTH(FEET) =   9.73 
   FLOW VELOCITY(FEET/SEC.) =  2.67   DEPTH*VELOCITY(FT*FT/SEC.) =   1.06 
   LONGEST FLOWPATH FROM NODE     16.00 TO NODE     18.00 =    1907.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     18.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   22.41 
   RAINFALL INTENSITY(INCH/HR) =   1.42 
   AREA-AVERAGED Fm(INCH/HR) =  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.65 
   AREA-AVERAGED Ap =  0.65 
   EFFECTIVE STREAM AREA(ACRES) =       8.31 
   TOTAL STREAM AREA(ACRES) =       8.31 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       7.45 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       60.19   19.81    1.539  0.72( 0.36) 0.50      54.4       3.00 
       1       57.49   23.04    1.395  0.72( 0.37) 0.51      59.6      13.00 
       1       56.68   23.71    1.370  0.72( 0.37) 0.51      60.4      10.00 
       1       52.26   26.47    1.275  0.72( 0.37) 0.51      62.4       7.00 
       1       50.92   27.17    1.253  0.72( 0.37) 0.51      62.6       1.00 
       2        7.45   22.41    1.421  0.65( 0.42) 0.65       8.3      16.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       67.56   19.81    1.539  0.71( 0.37) 0.52      61.7       3.00 
       2       65.47   22.41    1.421  0.71( 0.37) 0.53      66.9      16.00 
       3       64.75   23.04    1.395  0.71( 0.38) 0.53      67.9      13.00 
       4       63.75   23.71    1.370  0.71( 0.38) 0.53      68.7      10.00 
       5       58.62   26.47    1.275  0.71( 0.38) 0.53      70.7       7.00 
       6       57.11   27.17    1.253  0.71( 0.38) 0.53      70.9       1.00 
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      67.56    Tc(MIN.) =    19.81 
   EFFECTIVE AREA(ACRES) =      61.74   AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.71  AREA-AVERAGED Ap =  0.52 
   TOTAL AREA(ACRES) =       70.9 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     18.00 =    3587.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     22.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1324.40  DOWNSTREAM ELEVATION(FEET) = 1316.60 
   STREET LENGTH(FEET) =   350.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      68.97 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.64 
     HALFSTREET FLOOD WIDTH(FEET) =   25.40 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.64 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.60 
   STREET FLOW TRAVEL TIME(MIN.) =   1.03   Tc(MIN.) =   20.84 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.489 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B        2.58      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    2.58      SUBAREA RUNOFF(CFS) =    2.83 
   EFFECTIVE AREA(ACRES) =     64.32    AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.68  AREA-AVERAGED Ap =  0.54 
   TOTAL AREA(ACRES) =       73.5        PEAK FLOW RATE(CFS) =      67.56 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.64   HALFSTREET FLOOD WIDTH(FEET) =  25.16 
   FLOW VELOCITY(FEET/SEC.) =  5.60   DEPTH*VELOCITY(FT*FT/SEC.) =   3.56 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     22.00 =    3937.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     22.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
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   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   20.84 
   RAINFALL INTENSITY(INCH/HR) =   1.49 
   AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.68 
   AREA-AVERAGED Ap =  0.54 
   EFFECTIVE STREAM AREA(ACRES) =      64.32 
   TOTAL STREAM AREA(ACRES) =      73.48 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      67.56 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     20.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1059.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1349.50  DOWNSTREAM(FEET) =   1329.90 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.838 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.857 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.78      0.75     0.600    56   14.84 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      0.99 
   TOTAL AREA(ACRES) =      0.78   PEAK FLOW RATE(CFS) =      0.99 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     21.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1329.90  DOWNSTREAM ELEVATION(FEET) = 1322.90 
   STREET LENGTH(FEET) =   956.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       8.70 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
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     STREET FLOW DEPTH(FEET) =  0.43 
     HALFSTREET FLOOD WIDTH(FEET) =   11.21 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.43 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.06 
   STREET FLOW TRAVEL TIME(MIN.) =   6.57   Tc(MIN.) =   21.40 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.464 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B       14.50      0.75     0.600    56 
   NATURAL POOR COVER 
   "BARREN"                   B        1.79      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.67 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.644 
   SUBAREA AREA(ACRES) =   16.29      SUBAREA RUNOFF(CFS) =   15.16 
   EFFECTIVE AREA(ACRES) =     17.07    AREA-AVERAGED Fm(INCH/HR) =  0.43 
   AREA-AVERAGED Fp(INCH/HR) =  0.67  AREA-AVERAGED Ap =  0.64 
   TOTAL AREA(ACRES) =       17.1        PEAK FLOW RATE(CFS) =      15.88 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.52   HALFSTREET FLOOD WIDTH(FEET) =  16.15 
   FLOW VELOCITY(FEET/SEC.) =  2.67   DEPTH*VELOCITY(FT*FT/SEC.) =   1.40 
   LONGEST FLOWPATH FROM NODE     19.00 TO NODE     21.00 =    2015.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1322.90  DOWNSTREAM ELEVATION(FEET) = 1316.60 
   STREET LENGTH(FEET) =   615.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      16.93 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.49 
     HALFSTREET FLOOD WIDTH(FEET) =   16.58 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.01 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.46 
   STREET FLOW TRAVEL TIME(MIN.) =   3.41   Tc(MIN.) =   24.82 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.330 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
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   "BARREN"                   B        2.22      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    2.22      SUBAREA RUNOFF(CFS) =    2.11 
   EFFECTIVE AREA(ACRES) =     19.29    AREA-AVERAGED Fm(INCH/HR) =  0.41 
   AREA-AVERAGED Fp(INCH/HR) =  0.60  AREA-AVERAGED Ap =  0.68 
   TOTAL AREA(ACRES) =       19.3        PEAK FLOW RATE(CFS) =      15.93 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.48   HALFSTREET FLOOD WIDTH(FEET) =  16.02 
   FLOW VELOCITY(FEET/SEC.) =  2.97   DEPTH*VELOCITY(FT*FT/SEC.) =   1.42 
   LONGEST FLOWPATH FROM NODE     19.00 TO NODE     22.00 =    2630.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     22.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   24.82 
   RAINFALL INTENSITY(INCH/HR) =   1.33 
   AREA-AVERAGED Fm(INCH/HR) =  0.41 
   AREA-AVERAGED Fp(INCH/HR) =  0.60 
   AREA-AVERAGED Ap =  0.68 
   EFFECTIVE STREAM AREA(ACRES) =      19.29 
   TOTAL STREAM AREA(ACRES) =      19.29 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      15.93 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       67.56   20.84    1.489  0.68( 0.37) 0.54      64.3       3.00 
       1       65.47   23.45    1.379  0.68( 0.37) 0.54      69.5      16.00 
       1       64.75   24.09    1.356  0.68( 0.37) 0.55      70.5      13.00 
       1       63.75   24.76    1.331  0.68( 0.37) 0.55      71.3      10.00 
       1       58.62   27.53    1.243  0.68( 0.37) 0.55      73.3       7.00 
       1       57.11   28.25    1.222  0.68( 0.38) 0.55      73.5       1.00 
       2       15.93   24.82    1.330  0.60( 0.41) 0.68      19.3      19.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       83.26   20.84    1.489  0.66( 0.38) 0.57      80.5       3.00 
       2       81.34   23.45    1.379  0.66( 0.38) 0.57      87.7      16.00 
       3       80.65   24.09    1.356  0.66( 0.38) 0.57      89.2      13.00 
       4       79.67   24.76    1.331  0.66( 0.38) 0.58      90.6      10.00 
       5       79.58   24.82    1.330  0.66( 0.38) 0.58      90.6      19.00 
       6       73.04   27.53    1.243  0.66( 0.38) 0.58      92.5       7.00 
       7       71.18   28.25    1.222  0.66( 0.38) 0.58      92.8       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
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   PEAK FLOW RATE(CFS) =      83.26    Tc(MIN.) =    20.84 
   EFFECTIVE AREA(ACRES) =      80.52   AREA-AVERAGED Fm(INCH/HR) =  0.38 
   AREA-AVERAGED Fp(INCH/HR) =  0.66  AREA-AVERAGED Ap =  0.57 
   TOTAL AREA(ACRES) =       92.8 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     22.00 =    3937.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     25.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1316.60  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =  1041.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      89.96 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.72 
     HALFSTREET FLOOD WIDTH(FEET) =   33.19 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.37 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.85 
   STREET FLOW TRAVEL TIME(MIN.) =   3.23   Tc(MIN.) =   24.07 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.356 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B       12.11      0.27     1.000    86 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.93      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.31 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.945 
   SUBAREA AREA(ACRES) =   14.04      SUBAREA RUNOFF(CFS) =   13.39 
   EFFECTIVE AREA(ACRES) =     94.56    AREA-AVERAGED Fm(INCH/HR) =  0.36 
   AREA-AVERAGED Fp(INCH/HR) =  0.58  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =      106.8        PEAK FLOW RATE(CFS) =      84.49 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.70   HALFSTREET FLOOD WIDTH(FEET) =  31.68 
   FLOW VELOCITY(FEET/SEC.) =  5.30   DEPTH*VELOCITY(FT*FT/SEC.) =   3.74 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     25.00 =    4978.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
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 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   24.07 
   RAINFALL INTENSITY(INCH/HR) =   1.36 
   AREA-AVERAGED Fm(INCH/HR) =  0.36 
   AREA-AVERAGED Fp(INCH/HR) =  0.58 
   AREA-AVERAGED Ap =  0.62 
   EFFECTIVE STREAM AREA(ACRES) =      94.56 
   TOTAL STREAM AREA(ACRES) =     106.81 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      84.49 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     23.00 TO NODE     24.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   639.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1324.10  DOWNSTREAM(FEET) =   1321.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.821 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.712 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.77      0.75     0.600    56   16.82 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      2.01 
   TOTAL AREA(ACRES) =      1.77   PEAK FLOW RATE(CFS) =      2.01 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     24.00 TO NODE     25.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1321.80  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =  1594.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       7.32 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.38 
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     HALFSTREET FLOOD WIDTH(FEET) =    8.91 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.05 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.15 
   STREET FLOW TRAVEL TIME(MIN.) =   8.70   Tc(MIN.) =   25.53 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.305 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B       13.48      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =   13.48      SUBAREA RUNOFF(CFS) =   10.39 
   EFFECTIVE AREA(ACRES) =     15.25    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =       15.2        PEAK FLOW RATE(CFS) =      11.76 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.43   HALFSTREET FLOOD WIDTH(FEET) =  11.00 
   FLOW VELOCITY(FEET/SEC.) =  3.39   DEPTH*VELOCITY(FT*FT/SEC.) =   1.46 
   LONGEST FLOWPATH FROM NODE     23.00 TO NODE     25.00 =    2233.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   25.53 
   RAINFALL INTENSITY(INCH/HR) =   1.31 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =      15.25 
   TOTAL STREAM AREA(ACRES) =      15.25 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      11.76 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       84.49   24.07    1.356  0.58( 0.36) 0.62      94.6       3.00 
       1       82.39   26.70    1.268  0.59( 0.37) 0.62     101.7      16.00 
       1       81.70   27.35    1.248  0.59( 0.37) 0.62     103.2      13.00 
       1       80.84   28.02    1.229  0.59( 0.37) 0.62     104.6      10.00 
       1       80.75   28.08    1.227  0.59( 0.37) 0.62     104.7      19.00 
       1       75.11   30.85    1.154  0.59( 0.37) 0.62     106.6       7.00 
       1       73.57   31.58    1.137  0.59( 0.37) 0.62     106.8       1.00 
       2       11.76   25.53    1.305  0.75( 0.45) 0.60      15.2      23.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
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    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       96.23   24.07    1.356  0.60( 0.37) 0.62     108.9       3.00 
       2       95.09   25.53    1.305  0.61( 0.38) 0.62     113.8      23.00 
       3       93.64   26.70    1.268  0.61( 0.38) 0.62     117.0      16.00 
       4       92.67   27.35    1.248  0.61( 0.38) 0.62     118.5      13.00 
       5       91.55   28.02    1.229  0.61( 0.38) 0.62     119.8      10.00 
       6       91.43   28.08    1.227  0.61( 0.38) 0.62     119.9      19.00 
       7       84.79   30.85    1.154  0.61( 0.38) 0.62     121.8       7.00 
       8       83.01   31.58    1.137  0.61( 0.38) 0.62     122.1       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      96.23    Tc(MIN.) =    24.07 
   EFFECTIVE AREA(ACRES) =     108.95   AREA-AVERAGED Fm(INCH/HR) =  0.37 
   AREA-AVERAGED Fp(INCH/HR) =  0.60  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =      122.1 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     25.00 =    4978.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     25.00 TO NODE     29.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1298.50  DOWNSTREAM ELEVATION(FEET) = 1291.40 
   STREET LENGTH(FEET) =   405.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      96.65 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.73 
     HALFSTREET FLOOD WIDTH(FEET) =   34.83 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.45 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.99 
   STREET FLOW TRAVEL TIME(MIN.) =   1.24   Tc(MIN.) =   25.31 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.313 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.08      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.08      SUBAREA RUNOFF(CFS) =    0.84 
   EFFECTIVE AREA(ACRES) =    110.03    AREA-AVERAGED Fm(INCH/HR) =  0.38 
   AREA-AVERAGED Fp(INCH/HR) =  0.60  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =      123.1        PEAK FLOW RATE(CFS) =      96.23 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
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   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.73   HALFSTREET FLOOD WIDTH(FEET) =  34.83 
   FLOW VELOCITY(FEET/SEC.) =  5.43   DEPTH*VELOCITY(FT*FT/SEC.) =   3.97 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     29.00 =    5383.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     29.00 TO NODE     29.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   25.31 
   RAINFALL INTENSITY(INCH/HR) =   1.31 
   AREA-AVERAGED Fm(INCH/HR) =  0.38 
   AREA-AVERAGED Fp(INCH/HR) =  0.60 
   AREA-AVERAGED Ap =  0.62 
   EFFECTIVE STREAM AREA(ACRES) =     110.03 
   TOTAL STREAM AREA(ACRES) =     123.14 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      96.23 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     26.00 TO NODE     27.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   545.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1313.20  DOWNSTREAM(FEET) =   1305.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.857 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.149 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.86      0.75     0.600    56   11.86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      2.85 
   TOTAL AREA(ACRES) =      1.86   PEAK FLOW RATE(CFS) =      2.85 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     27.00 TO NODE     28.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1305.00  DOWNSTREAM ELEVATION(FEET) = 1299.60 
   STREET LENGTH(FEET) =   667.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
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   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.98 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.37 
     HALFSTREET FLOOD WIDTH(FEET) =    8.54 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.23 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.82 
   STREET FLOW TRAVEL TIME(MIN.) =   4.98   Tc(MIN.) =   16.84 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.711 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.73      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    3.73      SUBAREA RUNOFF(CFS) =    4.24 
   EFFECTIVE AREA(ACRES) =      5.59    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        5.6        PEAK FLOW RATE(CFS) =       6.35 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.39   HALFSTREET FLOOD WIDTH(FEET) =   9.57 
   FLOW VELOCITY(FEET/SEC.) =  2.34   DEPTH*VELOCITY(FT*FT/SEC.) =   0.92 
   LONGEST FLOWPATH FROM NODE     26.00 TO NODE     28.00 =    1212.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     28.00 TO NODE     29.00 IS CODE =  91 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 
 ============================================================================ 
   UPSTREAM NODE ELEVATION(FEET) =   1299.60 
   DOWNSTREAM NODE ELEVATION(FEET) =   1291.40 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   350.00 
   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FEET) =  0.800 
   PAVEMENT LIP(FEET) =  0.400   MANNING'S N = .0150 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.20000 
   MAXIMUM DEPTH(FEET) =   2.00 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.662 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.74      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      6.75 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   7.57 
   AVERAGE FLOW DEPTH(FEET) =   0.80   FLOOD WIDTH(FEET) =    3.00 
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   0.77   Tc(MIN.) =   17.61 



Tract No. 20257 – Griffin Residential III 
Proposed 10-year Hydrology – Area A 

Page 28 of 29 

   SUBAREA AREA(ACRES) =    0.74       SUBAREA RUNOFF(CFS) =    0.81 
   EFFECTIVE AREA(ACRES) =    6.33     AREA-AVERAGED Fm(INCH/HR) =   0.45 
   AREA-AVERAGED Fp(INCH/HR) =   0.75  AREA-AVERAGED Ap =   0.60 
   TOTAL AREA(ACRES) =        6.3         PEAK FLOW RATE(CFS) =       6.91 
 
          NOTE:TRAVEL TIME ESTIMATES BASED ON NORMAL DEPTH 
          IN A FLOWING-FULL GUTTER(NORMAL DEPTH = GUTTER HIKE) 
 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  0.80   FLOOD WIDTH(FEET) =    3.00 
   FLOW VELOCITY(FEET/SEC.) =   7.57   DEPTH*VELOCITY(FT*FT/SEC) =   6.06 
   LONGEST FLOWPATH FROM NODE     26.00 TO NODE     29.00 =    1562.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     29.00 TO NODE     29.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   17.61 
   RAINFALL INTENSITY(INCH/HR) =   1.66 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       6.33 
   TOTAL STREAM AREA(ACRES) =       6.33 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       6.91 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       96.23   25.31    1.313  0.60( 0.38) 0.62     110.0       3.00 
       1       95.09   26.77    1.266  0.61( 0.38) 0.62     114.9      23.00 
       1       93.64   27.94    1.231  0.61( 0.38) 0.62     118.1      16.00 
       1       92.67   28.60    1.212  0.61( 0.38) 0.62     119.6      13.00 
       1       91.55   29.27    1.194  0.61( 0.38) 0.62     120.9      10.00 
       1       91.43   29.33    1.193  0.61( 0.38) 0.62     121.0      19.00 
       1       84.79   32.12    1.124  0.61( 0.38) 0.62     122.9       7.00 
       1       83.01   32.86    1.108  0.61( 0.38) 0.62     123.1       1.00 
       2        6.91   17.61    1.662  0.75( 0.45) 0.60       6.3      26.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       98.80   17.61    1.662  0.61( 0.38) 0.62      82.9      26.00 
       2      101.15   25.31    1.313  0.61( 0.38) 0.62     116.4       3.00 
       3       99.74   26.77    1.266  0.61( 0.38) 0.62     121.2      23.00 
       4       98.09   27.94    1.231  0.62( 0.38) 0.62     124.4      16.00 
       5       97.02   28.60    1.212  0.62( 0.38) 0.62     125.9      13.00 
       6       95.79   29.27    1.194  0.62( 0.38) 0.62     127.3      10.00 
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       7       95.66   29.33    1.193  0.62( 0.38) 0.62     127.3      19.00 
       8       88.64   32.12    1.124  0.62( 0.38) 0.62     129.2       7.00 
       9       86.76   32.86    1.108  0.62( 0.38) 0.62     129.5       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =     101.15    Tc(MIN.) =    25.31 
   EFFECTIVE AREA(ACRES) =     116.36   AREA-AVERAGED Fm(INCH/HR) =  0.38 
   AREA-AVERAGED Fp(INCH/HR) =  0.61  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =      129.5 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     29.00 =    5383.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =      129.5  TC(MIN.) =     25.31 
   EFFECTIVE AREA(ACRES) =    116.36  AREA-AVERAGED Fm(INCH/HR)=  0.38 
   AREA-AVERAGED Fp(INCH/HR) =  0.61  AREA-AVERAGED Ap = 0.620 
   PEAK FLOW RATE(CFS)   =     101.15 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       98.80   17.61    1.662  0.61( 0.38) 0.62      82.9      26.00 
       2      101.15   25.31    1.313  0.61( 0.38) 0.62     116.4       3.00 
       3       99.74   26.77    1.266  0.61( 0.38) 0.62     121.2      23.00 
       4       98.09   27.94    1.231  0.62( 0.38) 0.62     124.4      16.00 
       5       97.02   28.60    1.212  0.62( 0.38) 0.62     125.9      13.00 
       6       95.79   29.27    1.194  0.62( 0.38) 0.62     127.3      10.00 
       7       95.66   29.33    1.193  0.62( 0.38) 0.62     127.3      19.00 
       8       88.64   32.12    1.124  0.62( 0.38) 0.62     129.2       7.00 
       9       86.76   32.86    1.108  0.62( 0.38) 0.62     129.5       1.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HPBT.DAT                                       
   TIME/DATE OF STUDY: 10:30 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =   10.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.7490 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0313 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0313 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   687.00 
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   ELEVATION DATA: UPSTREAM(FEET) =   1339.70  DOWNSTREAM(FEET) =   1328.20 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.395 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.500 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 B        1.89      0.75     0.100    56    9.40 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        0.67      0.63     1.000    65   21.82 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.66 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.336 
   SUBAREA RUNOFF(CFS) =      5.25 
   TOTAL AREA(ACRES) =      2.56   PEAK FLOW RATE(CFS) =      5.25 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  91 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 
 ============================================================================ 
   UPSTREAM NODE ELEVATION(FEET) =   1328.20 
   DOWNSTREAM NODE ELEVATION(FEET) =   1316.80 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   656.00 
   "V" GUTTER WIDTH(FEET) =   5.00   GUTTER HIKE(FEET) =  0.800 
   PAVEMENT LIP(FEET) =  0.400   MANNING'S N = .0200 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.05000 
   MAXIMUM DEPTH(FEET) =   2.00 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.190 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        1.18      0.75     0.100    56 
   NATURAL POOR COVER 
   "BARREN"                   B        4.44      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.28 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.811 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     10.21 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   5.15 
   AVERAGE FLOW DEPTH(FEET) =   0.80   FLOOD WIDTH(FEET) =    5.00 
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   2.12   Tc(MIN.) =   11.52 
   SUBAREA AREA(ACRES) =    5.62       SUBAREA RUNOFF(CFS) =    9.91 
   EFFECTIVE AREA(ACRES) =    8.18     AREA-AVERAGED Fm(INCH/HR) =   0.23 
   AREA-AVERAGED Fp(INCH/HR) =   0.34  AREA-AVERAGED Ap =   0.66 
   TOTAL AREA(ACRES) =        8.2         PEAK FLOW RATE(CFS) =      14.45 
 
          NOTE:TRAVEL TIME ESTIMATES BASED ON NORMAL 
          DEPTH EQUAL TO [GUTTER-HIKE + PAVEMENT LIP] 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  1.20   FLOOD WIDTH(FEET) =    5.00 
   FLOW VELOCITY(FEET/SEC.) =   7.43   DEPTH*VELOCITY(FT*FT/SEC) =   8.92 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1343.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      6.00 IS CODE =  62 
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 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1316.80  DOWNSTREAM ELEVATION(FEET) = 1314.40 
   STREET LENGTH(FEET) =   610.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      21.98 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.59 
     HALFSTREET FLOOD WIDTH(FEET) =   20.00 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.33 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.36 
   STREET FLOW TRAVEL TIME(MIN.) =   4.37   Tc(MIN.) =   15.89 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.777 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        2.52      0.75     0.100    56 
   NATURAL POOR COVER 
   "BARREN"                   B        0.28      0.27     1.000    86 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B       10.26      0.63     1.000    65 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.62 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.826 
   SUBAREA AREA(ACRES) =   13.06      SUBAREA RUNOFF(CFS) =   14.83 
   EFFECTIVE AREA(ACRES) =     21.24    AREA-AVERAGED Fm(INCH/HR) =  0.40 
   AREA-AVERAGED Fp(INCH/HR) =  0.53  AREA-AVERAGED Ap =  0.76 
   TOTAL AREA(ACRES) =       21.2        PEAK FLOW RATE(CFS) =      26.23 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.61   HALFSTREET FLOOD WIDTH(FEET) =  20.00 
   FLOW VELOCITY(FEET/SEC.) =  2.49   DEPTH*VELOCITY(FT*FT/SEC.) =   1.53 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1953.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.89 
   RAINFALL INTENSITY(INCH/HR) =   1.78 
   AREA-AVERAGED Fm(INCH/HR) =  0.40 
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   AREA-AVERAGED Fp(INCH/HR) =  0.53 
   AREA-AVERAGED Ap =  0.76 
   EFFECTIVE STREAM AREA(ACRES) =      21.24 
   TOTAL STREAM AREA(ACRES) =      21.24 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      26.23 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   607.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1337.20  DOWNSTREAM(FEET) =   1326.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.062 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.125 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.85      0.75     0.600    56   12.06 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      5.81 
   TOTAL AREA(ACRES) =      3.85   PEAK FLOW RATE(CFS) =      5.81 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1326.80  DOWNSTREAM ELEVATION(FEET) = 1314.40 
   STREET LENGTH(FEET) =   674.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       8.54 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.38 
     HALFSTREET FLOOD WIDTH(FEET) =    9.08 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.45 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.31 
   STREET FLOW TRAVEL TIME(MIN.) =   3.25   Tc(MIN.) =   15.31 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.820 
   SUBAREA LOSS RATE DATA(AMC  II): 
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    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        4.42      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    4.42      SUBAREA RUNOFF(CFS) =    5.45 
   EFFECTIVE AREA(ACRES) =      8.27    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.3        PEAK FLOW RATE(CFS) =      10.20 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.40   HALFSTREET FLOOD WIDTH(FEET) =   9.81 
   FLOW VELOCITY(FEET/SEC.) =  3.60   DEPTH*VELOCITY(FT*FT/SEC.) =   1.44 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      6.00 =    1281.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.31 
   RAINFALL INTENSITY(INCH/HR) =   1.82 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.27 
   TOTAL STREAM AREA(ACRES) =       8.27 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      10.20 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       26.23   15.89    1.777  0.53( 0.40) 0.76      21.2       1.00 
       2       10.20   15.31    1.820  0.75( 0.45) 0.60       8.3       4.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       36.28   15.31    1.820  0.58( 0.42) 0.72      28.7       4.00 
       2       36.12   15.89    1.777  0.58( 0.42) 0.72      29.5       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      36.28    Tc(MIN.) =    15.31 
   EFFECTIVE AREA(ACRES) =      28.74   AREA-AVERAGED Fm(INCH/HR) =  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.58  AREA-AVERAGED Ap =  0.72 
   TOTAL AREA(ACRES) =       29.5 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1953.00 FEET. 
 
 **************************************************************************** 
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   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1314.40  DOWNSTREAM ELEVATION(FEET) = 1313.90 
   STREET LENGTH(FEET) =   240.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      36.60 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.74 
     HALFSTREET FLOOD WIDTH(FEET) =   23.43 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.32 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.71 
   STREET FLOW TRAVEL TIME(MIN.) =   1.73   Tc(MIN.) =   17.04 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.698 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.56      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.56      SUBAREA RUNOFF(CFS) =    0.63 
   EFFECTIVE AREA(ACRES) =     29.30    AREA-AVERAGED Fm(INCH/HR) =  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.59  AREA-AVERAGED Ap =  0.71 
   TOTAL AREA(ACRES) =       30.1        PEAK FLOW RATE(CFS) =      36.28 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.74   HALFSTREET FLOOD WIDTH(FEET) =  23.31 
   FLOW VELOCITY(FEET/SEC.) =  2.31   DEPTH*VELOCITY(FT*FT/SEC.) =   1.70 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =    2193.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =       30.1  TC(MIN.) =     17.04 
   EFFECTIVE AREA(ACRES) =     29.30  AREA-AVERAGED Fm(INCH/HR)=  0.42 
   AREA-AVERAGED Fp(INCH/HR) =  0.59  AREA-AVERAGED Ap = 0.714 
   PEAK FLOW RATE(CFS)   =      36.28 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       36.28   17.04    1.698  0.59( 0.42) 0.71      29.3       4.00 
       2       36.12   17.61    1.661  0.58( 0.42) 0.72      30.1       1.00 
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 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HPCT.DAT                                       
   TIME/DATE OF STUDY: 10:57 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =   10.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.7490 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0313 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0313 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   469.00 
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   ELEVATION DATA: UPSTREAM(FEET) =   1314.20  DOWNSTREAM(FEET) =   1308.30 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.573 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.183 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.20      0.75     0.600    56   11.57 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.87 
   TOTAL AREA(ACRES) =      1.20   PEAK FLOW RATE(CFS) =      1.87 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1308.30  DOWNSTREAM ELEVATION(FEET) = 1303.30 
   STREET LENGTH(FEET) =   580.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.23 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.32 
     HALFSTREET FLOOD WIDTH(FEET) =    6.82 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.08 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.67 
   STREET FLOW TRAVEL TIME(MIN.) =   4.65   Tc(MIN.) =   16.22 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.753 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.29      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    2.29      SUBAREA RUNOFF(CFS) =    2.69 
   EFFECTIVE AREA(ACRES) =      3.49    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        3.5        PEAK FLOW RATE(CFS) =       4.10 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.34   HALFSTREET FLOOD WIDTH(FEET) =   7.68 
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   FLOW VELOCITY(FEET/SEC.) =  2.19   DEPTH*VELOCITY(FT*FT/SEC.) =   0.75 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1049.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      7.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1303.30  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =   478.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.83 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.35 
     HALFSTREET FLOOD WIDTH(FEET) =    8.01 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.41 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.85 
   STREET FLOW TRAVEL TIME(MIN.) =   3.31   Tc(MIN.) =   19.53 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.554 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.48      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.48      SUBAREA RUNOFF(CFS) =    1.47 
   EFFECTIVE AREA(ACRES) =      4.97    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        5.0        PEAK FLOW RATE(CFS) =       4.94 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.35   HALFSTREET FLOOD WIDTH(FEET) =   8.09 
   FLOW VELOCITY(FEET/SEC.) =  2.42   DEPTH*VELOCITY(FT*FT/SEC.) =   0.86 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =    1527.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   19.53 
   RAINFALL INTENSITY(INCH/HR) =   1.55 
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   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       4.97 
   TOTAL STREAM AREA(ACRES) =       4.97 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.94 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   460.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1316.00  DOWNSTREAM(FEET) =   1308.30 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.846 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.277 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.54      0.75     0.600    56   10.85 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      2.53 
   TOTAL AREA(ACRES) =      1.54   PEAK FLOW RATE(CFS) =      2.53 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1308.30  DOWNSTREAM ELEVATION(FEET) = 1301.50 
   STREET LENGTH(FEET) =   651.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.01 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.35 
     HALFSTREET FLOOD WIDTH(FEET) =    8.09 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.46 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.87 
   STREET FLOW TRAVEL TIME(MIN.) =   4.42   Tc(MIN.) =   15.26 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.824 
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   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.97      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    3.97      SUBAREA RUNOFF(CFS) =    4.91 
   EFFECTIVE AREA(ACRES) =      5.51    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        5.5        PEAK FLOW RATE(CFS) =       6.82 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.39   HALFSTREET FLOOD WIDTH(FEET) =   9.32 
   FLOW VELOCITY(FEET/SEC.) =  2.63   DEPTH*VELOCITY(FT*FT/SEC.) =   1.02 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      6.00 =    1111.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1301.50  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =   255.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       7.48 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.48 
     HALFSTREET FLOOD WIDTH(FEET) =   12.97 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.29 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.56 
   STREET FLOW TRAVEL TIME(MIN.) =   1.29   Tc(MIN.) =   16.55 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.730 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   PUBLIC PARK                B        1.34      0.75     0.850    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 
   SUBAREA AREA(ACRES) =    1.34      SUBAREA RUNOFF(CFS) =    1.32 
   EFFECTIVE AREA(ACRES) =      6.85    AREA-AVERAGED Fm(INCH/HR) =  0.49 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.65 
   TOTAL AREA(ACRES) =        6.9        PEAK FLOW RATE(CFS) =       7.67 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
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   DEPTH(FEET) = 0.48   HALFSTREET FLOOD WIDTH(FEET) =  13.23 
   FLOW VELOCITY(FEET/SEC.) =  3.30   DEPTH*VELOCITY(FT*FT/SEC.) =   1.58 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      7.00 =    1366.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   16.55 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.730 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.49      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.49      SUBAREA RUNOFF(CFS) =    0.56 
   EFFECTIVE AREA(ACRES) =      7.34   AREA-AVERAGED Fm(INCH/HR) =  0.48 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.65 
   TOTAL AREA(ACRES) =        7.3       PEAK FLOW RATE(CFS) =       8.24 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   16.55 
   RAINFALL INTENSITY(INCH/HR) =   1.73 
   AREA-AVERAGED Fm(INCH/HR) =  0.48 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.65 
   EFFECTIVE STREAM AREA(ACRES) =       7.34 
   TOTAL STREAM AREA(ACRES) =       7.34 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       8.24 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        4.94   19.53    1.554  0.75( 0.45) 0.60       5.0       1.00 
       2        8.24   16.55    1.730  0.75( 0.48) 0.65       7.3       4.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       13.09   16.55    1.730  0.75( 0.47) 0.63      11.6       4.00 
       2       12.02   19.53    1.554  0.75( 0.47) 0.63      12.3       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
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   PEAK FLOW RATE(CFS) =      13.09    Tc(MIN.) =    16.55 
   EFFECTIVE AREA(ACRES) =      11.55   AREA-AVERAGED Fm(INCH/HR) =  0.47 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.63 
   TOTAL AREA(ACRES) =       12.3 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =    1527.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE     10.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1298.50  DOWNSTREAM ELEVATION(FEET) = 1296.50 
   STREET LENGTH(FEET) =   358.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      13.87 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.52 
     HALFSTREET FLOOD WIDTH(FEET) =   16.15 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.33 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.22 
   STREET FLOW TRAVEL TIME(MIN.) =   2.56   Tc(MIN.) =   19.11 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.576 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.53      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.53      SUBAREA RUNOFF(CFS) =    1.55 
   EFFECTIVE AREA(ACRES) =     13.08    AREA-AVERAGED Fm(INCH/HR) =  0.47 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.63 
   TOTAL AREA(ACRES) =       13.8        PEAK FLOW RATE(CFS) =      13.09 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.51   HALFSTREET FLOOD WIDTH(FEET) =  15.55 
   FLOW VELOCITY(FEET/SEC.) =  2.32   DEPTH*VELOCITY(FT*FT/SEC.) =   1.19 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =    1885.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     10.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
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   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   19.11 
   RAINFALL INTENSITY(INCH/HR) =   1.58 
   AREA-AVERAGED Fm(INCH/HR) =  0.47 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.63 
   EFFECTIVE STREAM AREA(ACRES) =      13.08 
   TOTAL STREAM AREA(ACRES) =      13.84 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      13.09 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   619.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1311.70  DOWNSTREAM(FEET) =   1302.50 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.507 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.076 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.39      0.75     0.600    56   12.51 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      2.04 
   TOTAL AREA(ACRES) =      1.39   PEAK FLOW RATE(CFS) =      2.04 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE     10.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1302.50  DOWNSTREAM ELEVATION(FEET) = 1296.50 
   STREET LENGTH(FEET) =   456.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.71 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.38 
     HALFSTREET FLOOD WIDTH(FEET) =    9.20 
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     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.94 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.12 
   STREET FLOW TRAVEL TIME(MIN.) =   2.59   Tc(MIN.) =   15.10 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.837 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.68      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    2.68      SUBAREA RUNOFF(CFS) =    3.35 
   EFFECTIVE AREA(ACRES) =      4.07    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        4.1        PEAK FLOW RATE(CFS) =       5.08 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.42   HALFSTREET FLOOD WIDTH(FEET) =  10.55 
   FLOW VELOCITY(FEET/SEC.) =  3.16   DEPTH*VELOCITY(FT*FT/SEC.) =   1.32 
   LONGEST FLOWPATH FROM NODE      8.00 TO NODE     10.00 =    1075.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     10.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.10 
   RAINFALL INTENSITY(INCH/HR) =   1.84 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       4.07 
   TOTAL STREAM AREA(ACRES) =       4.07 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       5.08 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       13.09   19.11    1.576  0.75( 0.47) 0.63      13.1       4.00 
       1       12.04   22.11    1.433  0.75( 0.47) 0.62      13.8       1.00 
       2        5.08   15.10    1.837  0.75( 0.45) 0.60       4.1       8.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       17.86   15.10    1.837  0.75( 0.46) 0.62      14.4       8.00 
       2       17.22   19.11    1.576  0.75( 0.46) 0.62      17.2       4.00 
       3       15.64   22.11    1.433  0.75( 0.46) 0.62      17.9       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
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   PEAK FLOW RATE(CFS) =      17.86    Tc(MIN.) =    15.10 
   EFFECTIVE AREA(ACRES) =      14.41   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       17.9 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =    1885.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     14.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1292.50  DOWNSTREAM(FEET) =  1292.20 
   FLOW LENGTH(FEET) =    21.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  16.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.74 
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      17.86 
   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =   15.14 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     14.00 =    1906.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     14.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.14 
   RAINFALL INTENSITY(INCH/HR) =   1.83 
   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.62 
   EFFECTIVE STREAM AREA(ACRES) =      14.41 
   TOTAL STREAM AREA(ACRES) =      17.91 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      17.86 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   538.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1316.00  DOWNSTREAM(FEET) =   1307.90 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.794 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.156 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.45      0.75     0.600    56   11.79 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
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   SUBAREA RUNOFF(CFS) =      2.23 
   TOTAL AREA(ACRES) =      1.45   PEAK FLOW RATE(CFS) =      2.23 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1307.90  DOWNSTREAM ELEVATION(FEET) = 1296.50 
   STREET LENGTH(FEET) =   750.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.60 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.37 
     HALFSTREET FLOOD WIDTH(FEET) =    8.79 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.08 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.15 
   STREET FLOW TRAVEL TIME(MIN.) =   4.06   Tc(MIN.) =   15.86 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.779 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.28      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    2.28      SUBAREA RUNOFF(CFS) =    2.73 
   EFFECTIVE AREA(ACRES) =      3.73    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        3.7        PEAK FLOW RATE(CFS) =       4.46 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.39   HALFSTREET FLOOD WIDTH(FEET) =   9.65 
   FLOW VELOCITY(FEET/SEC.) =  3.25   DEPTH*VELOCITY(FT*FT/SEC.) =   1.28 
   LONGEST FLOWPATH FROM NODE     11.00 TO NODE     13.00 =    1288.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1292.50  DOWNSTREAM(FEET) =  1292.20 
   FLOW LENGTH(FEET) =    26.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000 
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   DEPTH OF FLOW IN  18.0 INCH PIPE IS   8.0 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.90 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       4.46 
   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =   15.93 
   LONGEST FLOWPATH FROM NODE     11.00 TO NODE     14.00 =    1314.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     14.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.93 
   RAINFALL INTENSITY(INCH/HR) =   1.77 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       3.73 
   TOTAL STREAM AREA(ACRES) =       3.73 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.46 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       17.86   15.14    1.833  0.75( 0.46) 0.62      14.4       8.00 
       1       17.22   19.15    1.573  0.75( 0.46) 0.62      17.2       4.00 
       1       15.64   22.15    1.431  0.75( 0.46) 0.62      17.9       1.00 
       2        4.46   15.93    1.773  0.75( 0.45) 0.60       3.7      11.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       22.30   15.14    1.833  0.75( 0.46) 0.61      17.9       8.00 
       2       22.20   15.93    1.773  0.75( 0.46) 0.61      18.7      11.00 
       3       21.01   19.15    1.573  0.75( 0.46) 0.62      20.9       4.00 
       4       18.95   22.15    1.431  0.75( 0.46) 0.62      21.6       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      22.30    Tc(MIN.) =    15.14 
   EFFECTIVE AREA(ACRES) =      17.95   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.61 
   TOTAL AREA(ACRES) =       21.6 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     14.00 =    1906.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     19.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
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   ELEVATION DATA: UPSTREAM(FEET) =  1292.20  DOWNSTREAM(FEET) =  1288.30 
   FLOW LENGTH(FEET) =   250.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  16.4 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.76 
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      22.30 
   PIPE TRAVEL TIME(MIN.) =   0.43    Tc(MIN.) =   15.56 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     19.00 =    2156.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     19.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.56 
   RAINFALL INTENSITY(INCH/HR) =   1.80 
   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.61 
   EFFECTIVE STREAM AREA(ACRES) =      17.95 
   TOTAL STREAM AREA(ACRES) =      21.64 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      22.30 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     16.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   571.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1307.70  DOWNSTREAM(FEET) =   1301.70 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.979 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.026 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.25      0.75     0.600    56   12.98 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.77 
   TOTAL AREA(ACRES) =      1.25   PEAK FLOW RATE(CFS) =      1.77 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     17.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1301.70  DOWNSTREAM ELEVATION(FEET) = 1296.00 
   STREET LENGTH(FEET) =   606.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.51 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.33 
     HALFSTREET FLOOD WIDTH(FEET) =    6.94 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.20 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.72 
   STREET FLOW TRAVEL TIME(MIN.) =   4.59   Tc(MIN.) =   17.57 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.664 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.15      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    3.15      SUBAREA RUNOFF(CFS) =    3.45 
   EFFECTIVE AREA(ACRES) =      4.40    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        4.4        PEAK FLOW RATE(CFS) =       4.81 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.36   HALFSTREET FLOOD WIDTH(FEET) =   8.13 
   FLOW VELOCITY(FEET/SEC.) =  2.34   DEPTH*VELOCITY(FT*FT/SEC.) =   0.83 
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     17.00 =    1177.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     18.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1292.00  DOWNSTREAM(FEET) =  1288.70 
   FLOW LENGTH(FEET) =   328.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   8.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.72 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       4.81 
   PIPE TRAVEL TIME(MIN.) =   0.96    Tc(MIN.) =   18.53 
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     18.00 =    1505.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     18.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
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   MAINLINE Tc(MIN.) =   18.53 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.608 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.63      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.63      SUBAREA RUNOFF(CFS) =    1.70 
   EFFECTIVE AREA(ACRES) =      6.03   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        6.0       PEAK FLOW RATE(CFS) =       6.29 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     19.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1288.70  DOWNSTREAM(FEET) =  1288.30 
   FLOW LENGTH(FEET) =    34.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   9.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.48 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       6.29 
   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =   18.62 
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     19.00 =    1539.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     19.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   18.62 
   RAINFALL INTENSITY(INCH/HR) =   1.60 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       6.03 
   TOTAL STREAM AREA(ACRES) =       6.03 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       6.29 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       22.30   15.56    1.801  0.75( 0.46) 0.61      17.9       8.00 
       1       22.20   16.36    1.743  0.75( 0.46) 0.61      18.7      11.00 
       1       21.01   19.58    1.551  0.75( 0.46) 0.62      20.9       4.00 
       1       18.95   22.61    1.413  0.75( 0.46) 0.62      21.6       1.00 
       2        6.29   18.62    1.603  0.75( 0.45) 0.60       6.0      15.00 
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   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       28.46   15.56    1.801  0.75( 0.46) 0.61      23.0       8.00 
       2       28.40   16.36    1.743  0.75( 0.46) 0.61      24.0      11.00 
       3       27.66   18.62    1.603  0.75( 0.46) 0.61      26.3      15.00 
       4       27.02   19.58    1.551  0.75( 0.46) 0.61      26.9       4.00 
       5       24.21   22.61    1.413  0.75( 0.46) 0.61      27.7       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      28.46    Tc(MIN.) =    15.56 
   EFFECTIVE AREA(ACRES) =      22.99   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.61 
   TOTAL AREA(ACRES) =       27.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     19.00 =    2156.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     20.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1288.30  DOWNSTREAM(FEET) =  1288.00 
   FLOW LENGTH(FEET) =    31.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  27.0 INCH PIPE IS  21.2 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.50 
   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      28.46 
   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =   15.62 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     20.00 =    2187.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     23.00 IS CODE =  91 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 
 ============================================================================ 
   UPSTREAM NODE ELEVATION(FEET) =   1293.40 
   DOWNSTREAM NODE ELEVATION(FEET) =   1291.70 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   170.00 
   "V" GUTTER WIDTH(FEET) =   5.00   GUTTER HIKE(FEET) =  0.800 
   PAVEMENT LIP(FEET) =  0.400   MANNING'S N = .0150 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.20000 
   MAXIMUM DEPTH(FEET) =   2.00 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.768 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   PUBLIC PARK                B        0.59      0.75     0.850    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     28.76 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   7.52 
   AVERAGE FLOW DEPTH(FEET) =   1.20   FLOOD WIDTH(FEET) =    5.00 
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   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   0.38   Tc(MIN.) =   16.00 
   SUBAREA AREA(ACRES) =    0.59       SUBAREA RUNOFF(CFS) =    0.60 
   EFFECTIVE AREA(ACRES) =   23.58     AREA-AVERAGED Fm(INCH/HR) =   0.46 
   AREA-AVERAGED Fp(INCH/HR) =   0.75  AREA-AVERAGED Ap =   0.62 
   TOTAL AREA(ACRES) =       28.3         PEAK FLOW RATE(CFS) =      28.46 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
          NOTE:TRAVEL TIME ESTIMATES BASED ON NORMAL 
          DEPTH EQUAL TO [GUTTER-HIKE + PAVEMENT LIP] 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  1.20   FLOOD WIDTH(FEET) =    5.00 
   FLOW VELOCITY(FEET/SEC.) =   7.52   DEPTH*VELOCITY(FT*FT/SEC) =   9.02 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     23.00 =    2357.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   16.00 
   RAINFALL INTENSITY(INCH/HR) =   1.77 
   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.62 
   EFFECTIVE STREAM AREA(ACRES) =      23.58 
   TOTAL STREAM AREA(ACRES) =      28.26 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      28.46 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   648.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1313.20  DOWNSTREAM(FEET) =   1302.70 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.520 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.074 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.26      0.75     0.600    56   12.52 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.84 
   TOTAL AREA(ACRES) =      1.26   PEAK FLOW RATE(CFS) =      1.84 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     23.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
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   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1302.70  DOWNSTREAM ELEVATION(FEET) = 1291.70 
   STREET LENGTH(FEET) =   627.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.53 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.27 
     HALFSTREET FLOOD WIDTH(FEET) =    5.42 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.57 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.69 
   STREET FLOW TRAVEL TIME(MIN.) =   4.07   Tc(MIN.) =   16.59 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.727 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.20      0.75     0.600    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.75 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.20      SUBAREA RUNOFF(CFS) =    1.38 
   EFFECTIVE AREA(ACRES) =      2.46    AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        2.5        PEAK FLOW RATE(CFS) =       2.83 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.28   HALFSTREET FLOOD WIDTH(FEET) =   5.89 
   FLOW VELOCITY(FEET/SEC.) =  2.58   DEPTH*VELOCITY(FT*FT/SEC.) =   0.72 
   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     23.00 =    1275.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   16.59 
   RAINFALL INTENSITY(INCH/HR) =   1.73 
   AREA-AVERAGED Fm(INCH/HR) =  0.45 
   AREA-AVERAGED Fp(INCH/HR) =  0.75 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       2.46 
   TOTAL STREAM AREA(ACRES) =       2.46 
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   PEAK FLOW RATE(CFS) AT CONFLUENCE =       2.83 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       28.46   16.00    1.768  0.75( 0.46) 0.62      23.6       8.00 
       1       28.40   16.80    1.713  0.75( 0.46) 0.62      24.6      11.00 
       1       27.66   19.05    1.579  0.75( 0.46) 0.62      26.8      15.00 
       1       27.02   20.02    1.529  0.75( 0.46) 0.62      27.5       4.00 
       1       24.21   23.05    1.395  0.75( 0.46) 0.62      28.3       1.00 
       2        2.83   16.59    1.727  0.75( 0.45) 0.60       2.5      21.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       31.28   16.00    1.768  0.75( 0.46) 0.62      26.0       8.00 
       2       31.25   16.59    1.727  0.75( 0.46) 0.62      26.8      21.00 
       3       31.20   16.80    1.713  0.75( 0.46) 0.62      27.0      11.00 
       4       30.16   19.05    1.579  0.75( 0.46) 0.62      29.3      15.00 
       5       29.41   20.02    1.529  0.75( 0.46) 0.62      30.0       4.00 
       6       26.30   23.05    1.395  0.75( 0.46) 0.62      30.7       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      31.28    Tc(MIN.) =    16.00 
   EFFECTIVE AREA(ACRES) =      25.95   AREA-AVERAGED Fm(INCH/HR) =  0.46 
   AREA-AVERAGED Fp(INCH/HR) =  0.75  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       30.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     23.00 =    2357.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     23.00 TO NODE     24.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1291.70  DOWNSTREAM ELEVATION(FEET) = 1280.50 
   STREET LENGTH(FEET) =   694.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      40.77 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.57 
     HALFSTREET FLOOD WIDTH(FEET) =   20.00 
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     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.55 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.61 
   STREET FLOW TRAVEL TIME(MIN.) =   2.54   Tc(MIN.) =   18.54 
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.607 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B       15.81      0.27     1.000    86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.27 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =   15.81      SUBAREA RUNOFF(CFS) =   18.99 
   EFFECTIVE AREA(ACRES) =     41.76    AREA-AVERAGED Fm(INCH/HR) =  0.39 
   AREA-AVERAGED Fp(INCH/HR) =  0.51  AREA-AVERAGED Ap =  0.76 
   TOTAL AREA(ACRES) =       46.5        PEAK FLOW RATE(CFS) =      45.77 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.59   HALFSTREET FLOOD WIDTH(FEET) =  20.00 
   FLOW VELOCITY(FEET/SEC.) =  4.77   DEPTH*VELOCITY(FT*FT/SEC.) =   2.82 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     24.00 =    3051.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =       46.5  TC(MIN.) =     18.54 
   EFFECTIVE AREA(ACRES) =     41.76  AREA-AVERAGED Fm(INCH/HR)=  0.39 
   AREA-AVERAGED Fp(INCH/HR) =  0.51  AREA-AVERAGED Ap = 0.761 
   PEAK FLOW RATE(CFS)   =      45.77 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       45.77   18.54    1.607  0.51( 0.39) 0.76      41.8       8.00 
       2       45.37   19.13    1.574  0.51( 0.39) 0.76      42.6      21.00 
       3       45.19   19.35    1.563  0.52( 0.39) 0.76      42.8      11.00 
       4       42.97   21.65    1.453  0.53( 0.39) 0.75      45.1      15.00 
       5       41.83   22.65    1.411  0.53( 0.40) 0.75      45.8       4.00 
       6       37.69   25.79    1.297  0.53( 0.40) 0.75      46.5       1.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HPAH.DAT                                       
   TIME/DATE OF STUDY: 10:22 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.2000 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0313 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0313 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   680.00 
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   ELEVATION DATA: UPSTREAM(FEET) =   1370.50  DOWNSTREAM(FEET) =   1359.20 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.987 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.849 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        0.50      0.42     0.200    76    9.99 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      1.69 
   TOTAL AREA(ACRES) =      0.50   PEAK FLOW RATE(CFS) =      1.69 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1359.20  DOWNSTREAM ELEVATION(FEET) = 1351.60 
   STREET LENGTH(FEET) =  1264.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       8.29 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.44 
     HALFSTREET FLOOD WIDTH(FEET) =   11.45 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.22 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.98 
   STREET FLOW TRAVEL TIME(MIN.) =   9.48   Tc(MIN.) =   19.46 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.495 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        6.39      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    6.39      SUBAREA RUNOFF(CFS) =   12.89 
   EFFECTIVE AREA(ACRES) =      6.89    AREA-AVERAGED Fm(INCH/HR) =  0.24 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.57 
   TOTAL AREA(ACRES) =        6.9        PEAK FLOW RATE(CFS) =      13.97 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.52   HALFSTREET FLOOD WIDTH(FEET) =  15.81 
   FLOW VELOCITY(FEET/SEC.) =  2.42   DEPTH*VELOCITY(FT*FT/SEC.) =   1.25 
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   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1944.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   19.46 
   RAINFALL INTENSITY(INCH/HR) =   2.49 
   AREA-AVERAGED Fm(INCH/HR) =  0.24 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.57 
   EFFECTIVE STREAM AREA(ACRES) =       6.89 
   TOTAL STREAM AREA(ACRES) =       6.89 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      13.97 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   603.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1365.80  DOWNSTREAM(FEET) =   1359.40 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.411 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.746 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        3.64      0.42     0.200    76   10.41 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =     12.00 
   TOTAL AREA(ACRES) =      3.64   PEAK FLOW RATE(CFS) =     12.00 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  56 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   1359.40  DOWNSTREAM(FEET) =   1353.90 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   902.00   CHANNEL SLOPE =  0.0061 
   GIVEN CHANNEL BASE(FEET) =    2.00   CHANNEL FREEBOARD(FEET) =  1.0 
   "Z" FACTOR =   2.000   MANNING'S FACTOR = 0.015 
   *ESTIMATED CHANNEL HEIGHT(FEET) =   2.22 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.262 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   APARTMENTS                 B       11.70      0.42     0.200    76 
   RESIDENTIAL 



Tract No. 20257 – Griffin Residential III 
Proposed 100-year Hydrology – Area A 

Page 4 of 29 

   "3-4 DWELLINGS/ACRE"       B        1.41      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.243 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      30.69 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   6.09 
   AVERAGE FLOW DEPTH(FEET) =   1.16   TRAVEL TIME(MIN.) =   2.47 
   Tc(MIN.) =   12.88 
   SUBAREA AREA(ACRES) =    13.11       SUBAREA RUNOFF(CFS) =   37.28 
   EFFECTIVE AREA(ACRES) =     16.75     AREA-AVERAGED Fm(INCH/HR) =   0.10 
   AREA-AVERAGED Fp(INCH/HR) =   0.42  AREA-AVERAGED Ap =   0.23 
   TOTAL AREA(ACRES) =       16.8         PEAK FLOW RATE(CFS) =      47.69 
   GIVEN CHANNEL BASE(FEET) =    2.00   CHANNEL FREEBOARD(FEET) =  1.0 
   "Z" FACTOR =   2.000   MANNING'S FACTOR = 0.015 
   *ESTIMATED CHANNEL HEIGHT(FEET) =   2.43 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  1.43   FLOW VELOCITY(FEET/SEC.) =   6.85 
   LONGEST FLOWPATH FROM NODE      3.00 TO NODE      5.00 =    1505.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1353.90  DOWNSTREAM ELEVATION(FEET) = 1351.60 
   STREET LENGTH(FEET) =   163.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      49.90 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.62 
     HALFSTREET FLOOD WIDTH(FEET) =   24.23 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.39 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.73 
   STREET FLOW TRAVEL TIME(MIN.) =   0.62   Tc(MIN.) =   13.50 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.164 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.69      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.69      SUBAREA RUNOFF(CFS) =    4.43 
   EFFECTIVE AREA(ACRES) =     18.44    AREA-AVERAGED Fm(INCH/HR) =  0.11 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.27 
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   TOTAL AREA(ACRES) =       18.4        PEAK FLOW RATE(CFS) =      50.64 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.62   HALFSTREET FLOOD WIDTH(FEET) =  24.38 
   FLOW VELOCITY(FEET/SEC.) =  4.41   DEPTH*VELOCITY(FT*FT/SEC.) =   2.75 
   LONGEST FLOWPATH FROM NODE      3.00 TO NODE      6.00 =    1668.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   13.50 
   RAINFALL INTENSITY(INCH/HR) =   3.16 
   AREA-AVERAGED Fm(INCH/HR) =  0.11 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.27 
   EFFECTIVE STREAM AREA(ACRES) =      18.44 
   TOTAL STREAM AREA(ACRES) =      18.44 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      50.64 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       13.97   19.46    2.495  0.42( 0.24) 0.57       6.9       1.00 
       2       50.64   13.50    3.164  0.42( 0.11) 0.27      18.4       3.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       63.21   13.50    3.164  0.42( 0.14) 0.33      23.2       3.00 
       2       53.50   19.46    2.495  0.42( 0.15) 0.35      25.3       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      63.21    Tc(MIN.) =    13.50 
   EFFECTIVE AREA(ACRES) =      23.22   AREA-AVERAGED Fm(INCH/HR) =  0.14 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.33 
   TOTAL AREA(ACRES) =       25.3 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1944.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      9.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1351.60  DOWNSTREAM ELEVATION(FEET) = 1346.00 
   STREET LENGTH(FEET) =   312.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      65.59 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.65 
     HALFSTREET FLOOD WIDTH(FEET) =   26.18 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.11 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.33 
   STREET FLOW TRAVEL TIME(MIN.) =   1.02   Tc(MIN.) =   14.52 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.018 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.91      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.91      SUBAREA RUNOFF(CFS) =    4.75 
   EFFECTIVE AREA(ACRES) =     25.13    AREA-AVERAGED Fm(INCH/HR) =  0.15 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.35 
   TOTAL AREA(ACRES) =       27.2        PEAK FLOW RATE(CFS) =      64.91 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.65   HALFSTREET FLOOD WIDTH(FEET) =  26.02 
   FLOW VELOCITY(FEET/SEC.) =  5.10   DEPTH*VELOCITY(FT*FT/SEC.) =   3.31 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      9.00 =    2256.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   14.52 
   RAINFALL INTENSITY(INCH/HR) =   3.02 
   AREA-AVERAGED Fm(INCH/HR) =  0.15 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.35 
   EFFECTIVE STREAM AREA(ACRES) =      25.13 
   TOTAL STREAM AREA(ACRES) =      27.24 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      64.91 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
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   INITIAL SUBAREA FLOW-LENGTH(FEET) =   967.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1360.40  DOWNSTREAM(FEET) =   1348.70 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   15.578 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.883 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.84      0.42     0.600    76   15.58 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      6.72 
   TOTAL AREA(ACRES) =      2.84   PEAK FLOW RATE(CFS) =      6.72 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1348.70  DOWNSTREAM ELEVATION(FEET) = 1346.00 
   STREET LENGTH(FEET) =   654.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      12.43 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.53 
     HALFSTREET FLOOD WIDTH(FEET) =   16.58 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.02 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.07 
   STREET FLOW TRAVEL TIME(MIN.) =   5.39   Tc(MIN.) =   20.97 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.376 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        5.96      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    5.96      SUBAREA RUNOFF(CFS) =   11.39 
   EFFECTIVE AREA(ACRES) =      8.80    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.8        PEAK FLOW RATE(CFS) =      16.81 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
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   DEPTH(FEET) = 0.57   HALFSTREET FLOOD WIDTH(FEET) =  18.00 
   FLOW VELOCITY(FEET/SEC.) =  2.21   DEPTH*VELOCITY(FT*FT/SEC.) =   1.26 
   LONGEST FLOWPATH FROM NODE      7.00 TO NODE      9.00 =    1621.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE      9.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   20.97 
   RAINFALL INTENSITY(INCH/HR) =   2.38 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.80 
   TOTAL STREAM AREA(ACRES) =       8.80 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      16.81 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       64.91   14.52    3.018  0.42( 0.15) 0.35      25.1       3.00 
       1       55.29   20.51    2.411  0.42( 0.16) 0.37      27.2       1.00 
       2       16.81   20.97    2.376  0.42( 0.25) 0.60       8.8       7.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       80.07   14.52    3.018  0.42( 0.17) 0.40      31.2       3.00 
       2       72.00   20.51    2.411  0.42( 0.18) 0.42      35.8       1.00 
       3       71.26   20.97    2.376  0.42( 0.18) 0.42      36.0       7.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      80.07    Tc(MIN.) =    14.52 
   EFFECTIVE AREA(ACRES) =      31.22   AREA-AVERAGED Fm(INCH/HR) =  0.17 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.40 
   TOTAL AREA(ACRES) =       36.0 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      9.00 =    2256.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE     12.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1346.00  DOWNSTREAM ELEVATION(FEET) = 1339.80 
   STREET LENGTH(FEET) =   344.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
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   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      81.83 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.69 
     HALFSTREET FLOOD WIDTH(FEET) =   30.45 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.36 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.72 
   STREET FLOW TRAVEL TIME(MIN.) =   1.07   Tc(MIN.) =   15.59 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.882 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.49      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.49      SUBAREA RUNOFF(CFS) =    3.52 
   EFFECTIVE AREA(ACRES) =     32.71    AREA-AVERAGED Fm(INCH/HR) =  0.17 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.41 
   TOTAL AREA(ACRES) =       37.5        PEAK FLOW RATE(CFS) =      80.07 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.69   HALFSTREET FLOOD WIDTH(FEET) =  30.04 
   FLOW VELOCITY(FEET/SEC.) =  5.32   DEPTH*VELOCITY(FT*FT/SEC.) =   3.67 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     12.00 =    2600.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     12.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.59 
   RAINFALL INTENSITY(INCH/HR) =   2.88 
   AREA-AVERAGED Fm(INCH/HR) =  0.17 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.41 
   EFFECTIVE STREAM AREA(ACRES) =      32.71 
   TOTAL STREAM AREA(ACRES) =      37.53 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      80.07 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
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   INITIAL SUBAREA FLOW-LENGTH(FEET) =   503.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1355.40  DOWNSTREAM(FEET) =   1347.10 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.273 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.558 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.74      0.42     0.600    76   11.27 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      2.20 
   TOTAL AREA(ACRES) =      0.74   PEAK FLOW RATE(CFS) =      2.20 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1347.10  DOWNSTREAM ELEVATION(FEET) = 1339.80 
   STREET LENGTH(FEET) =  1135.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      12.05 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.49 
     HALFSTREET FLOOD WIDTH(FEET) =   13.92 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.44 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.19 
   STREET FLOW TRAVEL TIME(MIN.) =   7.75   Tc(MIN.) =   19.02 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.532 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        9.49      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    9.49      SUBAREA RUNOFF(CFS) =   19.46 
   EFFECTIVE AREA(ACRES) =     10.23    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =       10.2        PEAK FLOW RATE(CFS) =      20.98 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
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   DEPTH(FEET) = 0.57   HALFSTREET FLOOD WIDTH(FEET) =  18.00 
   FLOW VELOCITY(FEET/SEC.) =  2.76   DEPTH*VELOCITY(FT*FT/SEC.) =   1.57 
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     12.00 =    1638.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     12.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   19.02 
   RAINFALL INTENSITY(INCH/HR) =   2.53 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =      10.23 
   TOTAL STREAM AREA(ACRES) =      10.23 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      20.98 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       80.07   15.59    2.882  0.42( 0.17) 0.41      32.7       3.00 
       1       72.20   21.61    2.331  0.42( 0.18) 0.43      37.3       1.00 
       1       71.49   22.07    2.299  0.42( 0.18) 0.43      37.5       7.00 
       2       20.98   19.02    2.532  0.42( 0.25) 0.60      10.2      10.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       99.90   15.59    2.882  0.42( 0.19) 0.45      41.1       3.00 
       2       96.56   19.02    2.532  0.42( 0.20) 0.46      45.6      10.00 
       3       91.32   21.61    2.331  0.42( 0.20) 0.47      47.6       1.00 
       4       90.32   22.07    2.299  0.42( 0.20) 0.47      47.8       7.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      99.90    Tc(MIN.) =    15.59 
   EFFECTIVE AREA(ACRES) =      41.09   AREA-AVERAGED Fm(INCH/HR) =  0.19 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.45 
   TOTAL AREA(ACRES) =       47.8 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     12.00 =    2600.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     15.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1339.80  DOWNSTREAM ELEVATION(FEET) = 1334.40 
   STREET LENGTH(FEET) =   301.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     100.87 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.74 
     HALFSTREET FLOOD WIDTH(FEET) =   35.61 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.54 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    4.09 
   STREET FLOW TRAVEL TIME(MIN.) =   0.91   Tc(MIN.) =   16.49 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.778 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.29      0.42     0.600    76 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        0.58      0.32     1.000    83 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.34 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.867 
   SUBAREA AREA(ACRES) =    0.87      SUBAREA RUNOFF(CFS) =    1.94 
   EFFECTIVE AREA(ACRES) =     41.96    AREA-AVERAGED Fm(INCH/HR) =  0.19 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.46 
   TOTAL AREA(ACRES) =       48.6        PEAK FLOW RATE(CFS) =      99.90 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.74   HALFSTREET FLOOD WIDTH(FEET) =  35.37 
   FLOW VELOCITY(FEET/SEC.) =  5.53   DEPTH*VELOCITY(FT*FT/SEC.) =   4.08 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    2901.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   16.49 
   RAINFALL INTENSITY(INCH/HR) =   2.78 
   AREA-AVERAGED Fm(INCH/HR) =  0.19 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.46 
   EFFECTIVE STREAM AREA(ACRES) =      41.96 
   TOTAL STREAM AREA(ACRES) =      48.63 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      99.90 
 
 **************************************************************************** 
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   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   715.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1349.50  DOWNSTREAM(FEET) =   1341.30 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   13.955 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.097 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.36      0.42     0.600    76   13.95 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      6.04 
   TOTAL AREA(ACRES) =      2.36   PEAK FLOW RATE(CFS) =      6.04 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     15.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1341.30  DOWNSTREAM ELEVATION(FEET) = 1334.40 
   STREET LENGTH(FEET) =   897.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      11.81 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.47 
     HALFSTREET FLOOD WIDTH(FEET) =   12.71 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.65 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.25 
   STREET FLOW TRAVEL TIME(MIN.) =   5.64   Tc(MIN.) =   19.59 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.484 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        5.74      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    5.74      SUBAREA RUNOFF(CFS) =   11.52 
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   EFFECTIVE AREA(ACRES) =      8.10    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.1        PEAK FLOW RATE(CFS) =      16.26 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.52   HALFSTREET FLOOD WIDTH(FEET) =  16.15 
   FLOW VELOCITY(FEET/SEC.) =  2.74   DEPTH*VELOCITY(FT*FT/SEC.) =   1.43 
   LONGEST FLOWPATH FROM NODE     13.00 TO NODE     15.00 =    1612.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   19.59 
   RAINFALL INTENSITY(INCH/HR) =   2.48 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.10 
   TOTAL STREAM AREA(ACRES) =       8.10 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      16.26 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       99.90   16.49    2.778  0.42( 0.19) 0.46      42.0       3.00 
       1       96.56   19.93    2.456  0.42( 0.20) 0.47      46.4      10.00 
       1       91.32   22.53    2.268  0.42( 0.20) 0.47      48.4       1.00 
       1       90.32   22.99    2.238  0.42( 0.20) 0.47      48.6       7.00 
       2       16.26   19.59    2.484  0.42( 0.25) 0.60       8.1      13.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      115.39   16.49    2.778  0.42( 0.20) 0.48      48.8       3.00 
       2      113.15   19.59    2.484  0.42( 0.20) 0.49      54.1      13.00 
       3      112.61   19.93    2.456  0.42( 0.21) 0.49      54.5      10.00 
       4      106.00   22.53    2.268  0.42( 0.21) 0.49      56.5       1.00 
       5      104.79   22.99    2.238  0.42( 0.21) 0.49      56.7       7.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =     115.39    Tc(MIN.) =    16.49 
   EFFECTIVE AREA(ACRES) =      48.78   AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.48 
   TOTAL AREA(ACRES) =       56.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    2901.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     18.00 IS CODE =  62 
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 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1334.40  DOWNSTREAM ELEVATION(FEET) = 1324.40 
   STREET LENGTH(FEET) =   686.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     121.60 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.79 
     HALFSTREET FLOOD WIDTH(FEET) =   38.23 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.50 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    4.36 
   STREET FLOW TRAVEL TIME(MIN.) =   2.08   Tc(MIN.) =   18.57 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.572 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        0.76      0.42     0.100    76 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.23      0.42     0.600    76 
   AGRICULTURAL POOR COVER 
   "ORCHARDS"                 B        2.87      0.23     1.000    89 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.29 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.731 
   SUBAREA AREA(ACRES) =    5.86      SUBAREA RUNOFF(CFS) =   12.43 
   EFFECTIVE AREA(ACRES) =     54.64    AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.40  AREA-AVERAGED Ap =  0.50 
   TOTAL AREA(ACRES) =       62.6        PEAK FLOW RATE(CFS) =     116.56 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.78   HALFSTREET FLOOD WIDTH(FEET) =  37.81 
   FLOW VELOCITY(FEET/SEC.) =  5.44   DEPTH*VELOCITY(FT*FT/SEC.) =   4.25 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     18.00 =    3587.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     18.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   18.57 
   RAINFALL INTENSITY(INCH/HR) =   2.57 
   AREA-AVERAGED Fm(INCH/HR) =  0.20 
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   AREA-AVERAGED Fp(INCH/HR) =  0.40 
   AREA-AVERAGED Ap =  0.50 
   EFFECTIVE STREAM AREA(ACRES) =      54.64 
   TOTAL STREAM AREA(ACRES) =      62.59 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     116.56 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     17.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   984.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1343.50  DOWNSTREAM(FEET) =   1333.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.343 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.795 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.22      0.42     0.600    76   16.34 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      7.36 
   TOTAL AREA(ACRES) =      3.22   PEAK FLOW RATE(CFS) =      7.36 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     18.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1333.80  DOWNSTREAM ELEVATION(FEET) = 1324.40 
   STREET LENGTH(FEET) =   923.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      12.23 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.46 
     HALFSTREET FLOOD WIDTH(FEET) =   12.07 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.98 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.36 
   STREET FLOW TRAVEL TIME(MIN.) =   5.16   Tc(MIN.) =   21.50 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.338 
   SUBAREA LOSS RATE DATA(AMC III): 
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    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.97      0.42     0.600    76 
   NATURAL POOR COVER 
   "BARREN"                   B        1.12      0.11     1.000    97 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.32 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.688 
   SUBAREA AREA(ACRES) =    5.09      SUBAREA RUNOFF(CFS) =    9.70 
   EFFECTIVE AREA(ACRES) =      8.31    AREA-AVERAGED Fm(INCH/HR) =  0.23 
   AREA-AVERAGED Fp(INCH/HR) =  0.36  AREA-AVERAGED Ap =  0.65 
   TOTAL AREA(ACRES) =        8.3        PEAK FLOW RATE(CFS) =      15.74 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.49   HALFSTREET FLOOD WIDTH(FEET) =  14.26 
   FLOW VELOCITY(FEET/SEC.) =  3.10   DEPTH*VELOCITY(FT*FT/SEC.) =   1.53 
   LONGEST FLOWPATH FROM NODE     16.00 TO NODE     18.00 =    1907.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     18.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   21.50 
   RAINFALL INTENSITY(INCH/HR) =   2.34 
   AREA-AVERAGED Fm(INCH/HR) =  0.23 
   AREA-AVERAGED Fp(INCH/HR) =  0.36 
   AREA-AVERAGED Ap =  0.65 
   EFFECTIVE STREAM AREA(ACRES) =       8.31 
   TOTAL STREAM AREA(ACRES) =       8.31 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      15.74 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      116.56   18.57    2.572  0.40( 0.20) 0.50      54.6       3.00 
       1      114.38   21.68    2.325  0.40( 0.21) 0.51      60.0      13.00 
       1      113.93   22.03    2.302  0.40( 0.21) 0.51      60.4      10.00 
       1      108.40   24.67    2.138  0.40( 0.21) 0.51      62.4       1.00 
       1      107.27   25.14    2.112  0.40( 0.21) 0.51      62.6       7.00 
       2       15.74   21.50    2.338  0.36( 0.23) 0.65       8.3      16.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      131.66   18.57    2.572  0.39( 0.21) 0.52      61.8       3.00 
       2      130.25   21.50    2.338  0.40( 0.21) 0.53      68.0      16.00 
       3      130.02   21.68    2.325  0.40( 0.21) 0.53      68.3      13.00 
       4      129.39   22.03    2.302  0.40( 0.21) 0.53      68.7      10.00 
       5      122.65   24.67    2.138  0.40( 0.21) 0.53      70.7       1.00 
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       6      121.32   25.14    2.112  0.40( 0.21) 0.53      70.9       7.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =     131.66    Tc(MIN.) =    18.57 
   EFFECTIVE AREA(ACRES) =      61.82   AREA-AVERAGED Fm(INCH/HR) =  0.21 
   AREA-AVERAGED Fp(INCH/HR) =  0.39  AREA-AVERAGED Ap =  0.52 
   TOTAL AREA(ACRES) =       70.9 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     18.00 =    3587.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     22.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1324.40  DOWNSTREAM ELEVATION(FEET) = 1316.60 
   STREET LENGTH(FEET) =   350.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     134.43 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.77 
     HALFSTREET FLOOD WIDTH(FEET) =   37.13 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    6.58 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    5.06 
   STREET FLOW TRAVEL TIME(MIN.) =   0.89   Tc(MIN.) =   19.46 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.495 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B        2.58      0.11     1.000    97 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.11 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    2.58      SUBAREA RUNOFF(CFS) =    5.55 
   EFFECTIVE AREA(ACRES) =     64.40    AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.37  AREA-AVERAGED Ap =  0.54 
   TOTAL AREA(ACRES) =       73.5        PEAK FLOW RATE(CFS) =     132.93 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.77   HALFSTREET FLOOD WIDTH(FEET) =  37.07 
   FLOW VELOCITY(FEET/SEC.) =  6.53   DEPTH*VELOCITY(FT*FT/SEC.) =   5.02 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     22.00 =    3937.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     22.00 IS CODE =   1 



Tract No. 20257 – Griffin Residential III 
Proposed 100-year Hydrology – Area A 

Page 19 of 29 

 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   19.46 
   RAINFALL INTENSITY(INCH/HR) =   2.50 
   AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.37 
   AREA-AVERAGED Ap =  0.54 
   EFFECTIVE STREAM AREA(ACRES) =      64.40 
   TOTAL STREAM AREA(ACRES) =      73.48 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     132.93 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     20.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =  1059.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1349.50  DOWNSTREAM(FEET) =   1329.90 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   14.838 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.976 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.78      0.42     0.600    76   14.84 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      1.91 
   TOTAL AREA(ACRES) =      0.78   PEAK FLOW RATE(CFS) =      1.91 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     21.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1329.90  DOWNSTREAM ELEVATION(FEET) = 1322.90 
   STREET LENGTH(FEET) =   956.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      17.97 
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     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.54 
     HALFSTREET FLOOD WIDTH(FEET) =   17.44 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.73 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.48 
   STREET FLOW TRAVEL TIME(MIN.) =   5.84   Tc(MIN.) =   20.68 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.398 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B       14.50      0.42     0.600    76 
   NATURAL POOR COVER 
   "BARREN"                   B        1.79      0.11     1.000    97 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.37 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.644 
   SUBAREA AREA(ACRES) =   16.29      SUBAREA RUNOFF(CFS) =   31.67 
   EFFECTIVE AREA(ACRES) =     17.07    AREA-AVERAGED Fm(INCH/HR) =  0.24 
   AREA-AVERAGED Fp(INCH/HR) =  0.37  AREA-AVERAGED Ap =  0.64 
   TOTAL AREA(ACRES) =       17.1        PEAK FLOW RATE(CFS) =      33.18 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.63   HALFSTREET FLOOD WIDTH(FEET) =  18.00 
   FLOW VELOCITY(FEET/SEC.) =  3.44   DEPTH*VELOCITY(FT*FT/SEC.) =   2.16 
   LONGEST FLOWPATH FROM NODE     19.00 TO NODE     21.00 =    2015.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1322.90  DOWNSTREAM ELEVATION(FEET) = 1316.60 
   STREET LENGTH(FEET) =   615.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      35.28 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.59 
     HALFSTREET FLOOD WIDTH(FEET) =   20.00 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.74 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.19 
   STREET FLOW TRAVEL TIME(MIN.) =   2.74   Tc(MIN.) =   23.43 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.211 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
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        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B        2.22      0.11     1.000    97 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.11 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =    2.22      SUBAREA RUNOFF(CFS) =    4.21 
   EFFECTIVE AREA(ACRES) =     19.29    AREA-AVERAGED Fm(INCH/HR) =  0.22 
   AREA-AVERAGED Fp(INCH/HR) =  0.33  AREA-AVERAGED Ap =  0.68 
   TOTAL AREA(ACRES) =       19.3        PEAK FLOW RATE(CFS) =      34.52 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.58   HALFSTREET FLOOD WIDTH(FEET) =  20.00 
   FLOW VELOCITY(FEET/SEC.) =  3.71   DEPTH*VELOCITY(FT*FT/SEC.) =   2.16 
   LONGEST FLOWPATH FROM NODE     19.00 TO NODE     22.00 =    2630.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     22.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   23.43 
   RAINFALL INTENSITY(INCH/HR) =   2.21 
   AREA-AVERAGED Fm(INCH/HR) =  0.22 
   AREA-AVERAGED Fp(INCH/HR) =  0.33 
   AREA-AVERAGED Ap =  0.68 
   EFFECTIVE STREAM AREA(ACRES) =      19.29 
   TOTAL STREAM AREA(ACRES) =      19.29 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      34.52 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      132.93   19.46    2.495  0.37( 0.20) 0.54      64.4       3.00 
       1      131.53   22.39    2.277  0.38( 0.21) 0.55      70.5      16.00 
       1      131.34   22.58    2.265  0.38( 0.21) 0.55      70.9      13.00 
       1      130.71   22.92    2.243  0.38( 0.21) 0.55      71.3      10.00 
       1      124.07   25.59    2.088  0.38( 0.21) 0.55      73.3       1.00 
       1      122.77   26.05    2.064  0.38( 0.21) 0.55      73.5       7.00 
       2       34.52   23.43    2.211  0.33( 0.22) 0.68      19.3      19.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      165.70   19.46    2.495  0.36( 0.21) 0.57      80.4       3.00 
       2      165.62   22.39    2.277  0.36( 0.21) 0.57      89.0      16.00 
       3      165.51   22.58    2.265  0.36( 0.21) 0.57      89.4      13.00 
       4      165.02   22.92    2.243  0.36( 0.21) 0.57      90.2      10.00 
       5      163.98   23.43    2.211  0.36( 0.21) 0.58      91.0      19.00 
       6      156.46   25.59    2.088  0.37( 0.21) 0.58      92.6       1.00 
       7      154.73   26.05    2.064  0.37( 0.21) 0.58      92.8       7.00 
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =     165.70    Tc(MIN.) =    19.46 
   EFFECTIVE AREA(ACRES) =      80.42   AREA-AVERAGED Fm(INCH/HR) =  0.21 
   AREA-AVERAGED Fp(INCH/HR) =  0.36  AREA-AVERAGED Ap =  0.57 
   TOTAL AREA(ACRES) =       92.8 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     22.00 =    3937.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     25.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1316.60  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =  1041.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     179.42 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.85 
     HALFSTREET FLOOD WIDTH(FEET) =   41.35 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    6.63 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    5.66 
   STREET FLOW TRAVEL TIME(MIN.) =   2.62   Tc(MIN.) =   22.07 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.299 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B       12.11      0.11     1.000    97 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.93      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.13 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.945 
   SUBAREA AREA(ACRES) =   14.04      SUBAREA RUNOFF(CFS) =   27.45 
   EFFECTIVE AREA(ACRES) =     94.46    AREA-AVERAGED Fm(INCH/HR) =  0.19 
   AREA-AVERAGED Fp(INCH/HR) =  0.31  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =      106.8        PEAK FLOW RATE(CFS) =     178.93 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.85   HALFSTREET FLOOD WIDTH(FEET) =  41.35 
   FLOW VELOCITY(FEET/SEC.) =  6.62   DEPTH*VELOCITY(FT*FT/SEC.) =   5.65 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     25.00 =    4978.00 FEET. 
 
 **************************************************************************** 
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   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   22.07 
   RAINFALL INTENSITY(INCH/HR) =   2.30 
   AREA-AVERAGED Fm(INCH/HR) =  0.19 
   AREA-AVERAGED Fp(INCH/HR) =  0.31 
   AREA-AVERAGED Ap =  0.62 
   EFFECTIVE STREAM AREA(ACRES) =      94.46 
   TOTAL STREAM AREA(ACRES) =     106.81 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     178.93 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     23.00 TO NODE     24.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   639.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1324.10  DOWNSTREAM(FEET) =   1321.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   16.821 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.743 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.77      0.42     0.600    76   16.82 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      3.96 
   TOTAL AREA(ACRES) =      1.77   PEAK FLOW RATE(CFS) =      3.96 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     24.00 TO NODE     25.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1321.80  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =  1594.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
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     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      15.63 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.47 
     HALFSTREET FLOOD WIDTH(FEET) =   12.40 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.63 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.69 
   STREET FLOW TRAVEL TIME(MIN.) =   7.32   Tc(MIN.) =   24.14 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.169 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B       13.48      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =   13.48      SUBAREA RUNOFF(CFS) =   23.23 
   EFFECTIVE AREA(ACRES) =     15.25    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =       15.2        PEAK FLOW RATE(CFS) =      26.28 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.55   HALFSTREET FLOOD WIDTH(FEET) =  17.79 
   FLOW VELOCITY(FEET/SEC.) =  3.88   DEPTH*VELOCITY(FT*FT/SEC.) =   2.12 
   LONGEST FLOWPATH FROM NODE     23.00 TO NODE     25.00 =    2233.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   24.14 
   RAINFALL INTENSITY(INCH/HR) =   2.17 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =      15.25 
   TOTAL STREAM AREA(ACRES) =      15.25 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      26.28 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      178.93   22.07    2.299  0.31( 0.19) 0.62      94.5       3.00 
       1      178.13   25.02    2.119  0.32( 0.20) 0.62     103.0      16.00 
       1      177.97   25.20    2.109  0.32( 0.20) 0.62     103.5      13.00 
       1      177.45   25.55    2.090  0.32( 0.20) 0.62     104.2      10.00 
       1      176.24   26.06    2.063  0.32( 0.20) 0.62     105.0      19.00 
       1      168.73   28.25    1.958  0.32( 0.20) 0.62     106.6       1.00 
       1      166.99   28.73    1.937  0.32( 0.20) 0.62     106.8       7.00 
       2       26.28   24.14    2.169  0.42( 0.25) 0.60      15.2      23.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 



Tract No. 20257 – Griffin Residential III 
Proposed 100-year Hydrology – Area A 

Page 25 of 29 

 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      204.59   22.07    2.299  0.32( 0.20) 0.62     108.4       3.00 
       2      204.65   24.14    2.169  0.33( 0.20) 0.62     115.7      23.00 
       3      203.72   25.02    2.119  0.33( 0.20) 0.62     118.3      16.00 
       4      203.43   25.20    2.109  0.33( 0.21) 0.62     118.7      13.00 
       5      202.66   25.55    2.090  0.33( 0.21) 0.62     119.5      10.00 
       6      201.08   26.06    2.063  0.33( 0.21) 0.62     120.3      19.00 
       7      192.12   28.25    1.958  0.33( 0.21) 0.62     121.9       1.00 
       8      190.08   28.73    1.937  0.33( 0.21) 0.62     122.1       7.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =     204.65    Tc(MIN.) =    24.14 
   EFFECTIVE AREA(ACRES) =     115.72   AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.33  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =      122.1 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     25.00 =    4978.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     25.00 TO NODE     29.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1298.50  DOWNSTREAM ELEVATION(FEET) = 1291.40 
   STREET LENGTH(FEET) =   405.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 32.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  10.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.019 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     205.55 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.89 
     HALFSTREET FLOOD WIDTH(FEET) =   42.93 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    6.92 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    6.12 
   STREET FLOW TRAVEL TIME(MIN.) =   0.98   Tc(MIN.) =   25.12 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.114 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.08      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.08      SUBAREA RUNOFF(CFS) =    1.81 
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   EFFECTIVE AREA(ACRES) =    116.80    AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.33  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =      123.1        PEAK FLOW RATE(CFS) =     204.65 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.88   HALFSTREET FLOOD WIDTH(FEET) =  42.87 
   FLOW VELOCITY(FEET/SEC.) =  6.91   DEPTH*VELOCITY(FT*FT/SEC.) =   6.11 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     29.00 =    5383.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     29.00 TO NODE     29.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   25.12 
   RAINFALL INTENSITY(INCH/HR) =   2.11 
   AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.33 
   AREA-AVERAGED Ap =  0.62 
   EFFECTIVE STREAM AREA(ACRES) =     116.80 
   TOTAL STREAM AREA(ACRES) =     123.14 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     204.65 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     26.00 TO NODE     27.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   545.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1313.20  DOWNSTREAM(FEET) =   1305.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.857 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.443 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.86      0.42     0.600    76   11.86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      5.34 
   TOTAL AREA(ACRES) =      1.86   PEAK FLOW RATE(CFS) =      5.34 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     27.00 TO NODE     28.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1305.00  DOWNSTREAM ELEVATION(FEET) = 1299.60 
   STREET LENGTH(FEET) =   667.00   CURB HEIGHT(INCHES) =  8.0 
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   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       9.66 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.44 
     HALFSTREET FLOOD WIDTH(FEET) =   11.45 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.59 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.14 
   STREET FLOW TRAVEL TIME(MIN.) =   4.29   Tc(MIN.) =   16.15 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.816 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.73      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    3.73      SUBAREA RUNOFF(CFS) =    8.60 
   EFFECTIVE AREA(ACRES) =      5.59    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        5.6        PEAK FLOW RATE(CFS) =      12.89 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.48   HALFSTREET FLOOD WIDTH(FEET) =  13.40 
   FLOW VELOCITY(FEET/SEC.) =  2.73   DEPTH*VELOCITY(FT*FT/SEC.) =   1.31 
   LONGEST FLOWPATH FROM NODE     26.00 TO NODE     28.00 =    1212.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     28.00 TO NODE     29.00 IS CODE =  91 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 
 ============================================================================ 
   UPSTREAM NODE ELEVATION(FEET) =   1299.60 
   DOWNSTREAM NODE ELEVATION(FEET) =   1291.40 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   350.00 
   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FEET) =  0.800 
   PAVEMENT LIP(FEET) =  0.400   MANNING'S N = .0150 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.20000 
   MAXIMUM DEPTH(FEET) =   2.00 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.755 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.74      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
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   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     13.72 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  10.44 
   AVERAGE FLOW DEPTH(FEET) =   1.20   FLOOD WIDTH(FEET) =    3.00 
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   0.56   Tc(MIN.) =   16.71 
   SUBAREA AREA(ACRES) =    0.74       SUBAREA RUNOFF(CFS) =    1.67 
   EFFECTIVE AREA(ACRES) =    6.33     AREA-AVERAGED Fm(INCH/HR) =   0.25 
   AREA-AVERAGED Fp(INCH/HR) =   0.42  AREA-AVERAGED Ap =   0.60 
   TOTAL AREA(ACRES) =        6.3         PEAK FLOW RATE(CFS) =      14.25 
 
          NOTE:TRAVEL TIME ESTIMATES BASED ON NORMAL 
          DEPTH EQUAL TO [GUTTER-HIKE + PAVEMENT LIP] 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  1.20   FLOOD WIDTH(FEET) =    3.00 
   FLOW VELOCITY(FEET/SEC.) =  10.44   DEPTH*VELOCITY(FT*FT/SEC) =  12.53 
   LONGEST FLOWPATH FROM NODE     26.00 TO NODE     29.00 =    1562.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     29.00 TO NODE     29.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   16.71 
   RAINFALL INTENSITY(INCH/HR) =   2.75 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       6.33 
   TOTAL STREAM AREA(ACRES) =       6.33 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      14.25 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      204.59   23.05    2.235  0.33( 0.20) 0.62     109.5       3.00 
       1      204.65   25.12    2.114  0.33( 0.20) 0.62     116.8      23.00 
       1      203.72   26.00    2.067  0.33( 0.21) 0.62     119.4      16.00 
       1      203.43   26.18    2.057  0.33( 0.21) 0.62     119.8      13.00 
       1      202.66   26.53    2.040  0.33( 0.21) 0.62     120.5      10.00 
       1      201.08   27.04    2.015  0.33( 0.21) 0.62     121.3      19.00 
       1      192.12   29.25    1.914  0.33( 0.21) 0.62     122.9       1.00 
       1      190.08   29.73    1.894  0.33( 0.21) 0.62     123.1       7.00 
       2       14.25   16.71    2.755  0.42( 0.25) 0.60       6.3      26.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      200.48   16.71    2.755  0.33( 0.21) 0.62      85.7      26.00 
       2      215.88   23.05    2.235  0.33( 0.21) 0.62     115.8       3.00 
       3      215.24   25.12    2.114  0.33( 0.21) 0.62     123.1      23.00 
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       4      214.05   26.00    2.067  0.34( 0.21) 0.62     125.7      16.00 
       5      213.71   26.18    2.057  0.34( 0.21) 0.62     126.1      13.00 
       6      212.83   26.53    2.040  0.34( 0.21) 0.62     126.9      10.00 
       7      211.11   27.04    2.015  0.34( 0.21) 0.62     127.7      19.00 
       8      201.58   29.25    1.914  0.34( 0.21) 0.62     129.3       1.00 
       9      199.43   29.73    1.894  0.34( 0.21) 0.62     129.5       7.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =     215.88    Tc(MIN.) =    23.05 
   EFFECTIVE AREA(ACRES) =     115.81   AREA-AVERAGED Fm(INCH/HR) =  0.21 
   AREA-AVERAGED Fp(INCH/HR) =  0.33  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =      129.5 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     29.00 =    5383.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =      129.5  TC(MIN.) =     23.05 
   EFFECTIVE AREA(ACRES) =    115.81  AREA-AVERAGED Fm(INCH/HR)=  0.21 
   AREA-AVERAGED Fp(INCH/HR) =  0.33  AREA-AVERAGED Ap = 0.620 
   PEAK FLOW RATE(CFS)   =     215.88 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1      200.48   16.71    2.755  0.33( 0.21) 0.62      85.7      26.00 
       2      215.88   23.05    2.235  0.33( 0.21) 0.62     115.8       3.00 
       3      215.24   25.12    2.114  0.33( 0.21) 0.62     123.1      23.00 
       4      214.05   26.00    2.067  0.34( 0.21) 0.62     125.7      16.00 
       5      213.71   26.18    2.057  0.34( 0.21) 0.62     126.1      13.00 
       6      212.83   26.53    2.040  0.34( 0.21) 0.62     126.9      10.00 
       7      211.11   27.04    2.015  0.34( 0.21) 0.62     127.7      19.00 
       8      201.58   29.25    1.914  0.34( 0.21) 0.62     129.3       1.00 
       9      199.43   29.73    1.894  0.34( 0.21) 0.62     129.5       7.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HPBH.DAT                                       
   TIME/DATE OF STUDY: 10:24 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.2000 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0313 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0313 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   687.00 



Tract No. 20257 – Griffin Residential III 
Proposed 100-year Hydrology – Area B 

Page 2 of 7 

   ELEVATION DATA: UPSTREAM(FEET) =   1339.70  DOWNSTREAM(FEET) =   1328.20 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.395 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.005 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 B        1.89      0.42     0.100    76    9.40 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B        0.67      0.32     1.000    83   21.82 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.34 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.336 
   SUBAREA RUNOFF(CFS) =      8.96 
   TOTAL AREA(ACRES) =      2.56   PEAK FLOW RATE(CFS) =      8.96 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  91 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 
 ============================================================================ 
   UPSTREAM NODE ELEVATION(FEET) =   1328.20 
   DOWNSTREAM NODE ELEVATION(FEET) =   1316.80 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   656.00 
   "V" GUTTER WIDTH(FEET) =   5.00   GUTTER HIKE(FEET) =  0.800 
   PAVEMENT LIP(FEET) =  0.400   MANNING'S N = .0200 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.05000 
   MAXIMUM DEPTH(FEET) =   2.00 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.644 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        1.18      0.42     0.100    76 
   NATURAL POOR COVER 
   "BARREN"                   B        4.44      0.11     1.000    97 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.11 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.811 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     17.94 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   7.43 
   AVERAGE FLOW DEPTH(FEET) =   1.20   FLOOD WIDTH(FEET) =    5.00 
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   1.47   Tc(MIN.) =   10.87 
   SUBAREA AREA(ACRES) =    5.62       SUBAREA RUNOFF(CFS) =   17.96 
   EFFECTIVE AREA(ACRES) =    8.18     AREA-AVERAGED Fm(INCH/HR) =   0.10 
   AREA-AVERAGED Fp(INCH/HR) =   0.15  AREA-AVERAGED Ap =   0.66 
   TOTAL AREA(ACRES) =        8.2         PEAK FLOW RATE(CFS) =      26.09 
 
          NOTE:TRAVEL TIME ESTIMATES BASED ON NORMAL 
          DEPTH EQUAL TO [GUTTER-HIKE + PAVEMENT LIP] 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  1.20   FLOOD WIDTH(FEET) =    5.00 
   FLOW VELOCITY(FEET/SEC.) =   7.43   DEPTH*VELOCITY(FT*FT/SEC) =   8.92 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1343.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      6.00 IS CODE =  62 
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 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1316.80  DOWNSTREAM ELEVATION(FEET) = 1314.40 
   STREET LENGTH(FEET) =   610.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      42.61 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.70 
     HALFSTREET FLOOD WIDTH(FEET) =   21.68 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.01 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.12 
   STREET FLOW TRAVEL TIME(MIN.) =   3.37   Tc(MIN.) =   14.24 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.056 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 B        2.52      0.42     0.100    76 
   NATURAL POOR COVER 
   "BARREN"                   B        0.28      0.11     1.000    97 
   AGRICULTURAL FAIR COVER 
   "ORCHARDS"                 B       10.26      0.32     1.000    83 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.32 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.826 
   SUBAREA AREA(ACRES) =   13.06      SUBAREA RUNOFF(CFS) =   32.85 
   EFFECTIVE AREA(ACRES) =     21.24    AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.26  AREA-AVERAGED Ap =  0.76 
   TOTAL AREA(ACRES) =       21.2        PEAK FLOW RATE(CFS) =      54.61 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.76   HALFSTREET FLOOD WIDTH(FEET) =  24.36 
   FLOW VELOCITY(FEET/SEC.) =  3.27   DEPTH*VELOCITY(FT*FT/SEC.) =   2.48 
   *NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS, 
          AND L =  610.0 FT WITH ELEVATION-DROP =   2.4 FT, IS   37.1 CFS, 
          WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE      6.00 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1953.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
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   TIME OF CONCENTRATION(MIN.) =   14.24 
   RAINFALL INTENSITY(INCH/HR) =   3.06 
   AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.26 
   AREA-AVERAGED Ap =  0.76 
   EFFECTIVE STREAM AREA(ACRES) =      21.24 
   TOTAL STREAM AREA(ACRES) =      21.24 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      54.61 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   607.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1337.20  DOWNSTREAM(FEET) =   1326.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.062 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.405 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.85      0.42     0.600    76   12.06 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =     10.92 
   TOTAL AREA(ACRES) =      3.85   PEAK FLOW RATE(CFS) =     10.92 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1326.80  DOWNSTREAM ELEVATION(FEET) = 1314.40 
   STREET LENGTH(FEET) =   674.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      16.33 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.46 
     HALFSTREET FLOOD WIDTH(FEET) =   12.03 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.01 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.83 
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   STREET FLOW TRAVEL TIME(MIN.) =   2.80   Tc(MIN.) =   14.86 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.972 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        4.42      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    4.42      SUBAREA RUNOFF(CFS) =   10.81 
   EFFECTIVE AREA(ACRES) =      8.27    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        8.3        PEAK FLOW RATE(CFS) =      20.23 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.49   HALFSTREET FLOOD WIDTH(FEET) =  13.83 
   FLOW VELOCITY(FEET/SEC.) =  4.13   DEPTH*VELOCITY(FT*FT/SEC.) =   2.02 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      6.00 =    1281.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      6.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   14.86 
   RAINFALL INTENSITY(INCH/HR) =   2.97 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       8.27 
   TOTAL STREAM AREA(ACRES) =       8.27 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      20.23 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       54.61   14.24    3.056  0.26( 0.20) 0.76      21.2       1.00 
       2       20.23   14.86    2.972  0.42( 0.25) 0.60       8.3       4.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       74.60   14.24    3.056  0.30( 0.21) 0.72      29.2       1.00 
       2       73.24   14.86    2.972  0.30( 0.21) 0.72      29.5       4.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      74.60    Tc(MIN.) =    14.24 
   EFFECTIVE AREA(ACRES) =      29.16   AREA-AVERAGED Fm(INCH/HR) =  0.21 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.72 
   TOTAL AREA(ACRES) =       29.5 
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   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      6.00 =    1953.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1314.40  DOWNSTREAM ELEVATION(FEET) = 1313.90 
   STREET LENGTH(FEET) =   240.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      75.26 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.94 
     HALFSTREET FLOOD WIDTH(FEET) =   32.90 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.79 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    2.61 
   STREET FLOW TRAVEL TIME(MIN.) =   1.44   Tc(MIN.) =   15.68 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.871 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.56      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.56      SUBAREA RUNOFF(CFS) =    1.32 
   EFFECTIVE AREA(ACRES) =     29.72    AREA-AVERAGED Fm(INCH/HR) =  0.21 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.72 
   TOTAL AREA(ACRES) =       30.1        PEAK FLOW RATE(CFS) =      74.60 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.93   HALFSTREET FLOOD WIDTH(FEET) =  32.73 
   FLOW VELOCITY(FEET/SEC.) =  2.79   DEPTH*VELOCITY(FT*FT/SEC.) =   2.60 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =    2193.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =       30.1  TC(MIN.) =     15.68 
   EFFECTIVE AREA(ACRES) =     29.72  AREA-AVERAGED Fm(INCH/HR)=  0.21 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.717 
   PEAK FLOW RATE(CFS)   =      74.60 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
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    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       74.60   15.68    2.871  0.30( 0.21) 0.72      29.7       1.00 
       2       73.24   16.30    2.799  0.30( 0.22) 0.72      30.1       4.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   FILE NAME: 0217HPCH.DAT                                       
   TIME/DATE OF STUDY: 10:56 12/31/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
 
   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6500 
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.2000 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   32.0     10.0    0.015/0.019/0.020   0.67    2.00 0.0313 0.167 0.0150 
   2   18.0      5.5    0.015/0.026/0.020   0.67    2.00 0.0313 0.167 0.0150 
   3   20.0      6.0    0.015/0.021/0.021   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.50 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S) 
   *PIPE MAY BE SIZED TO HAVE A FLOW CAPACITY LESS THAN 
    UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   469.00 
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   ELEVATION DATA: UPSTREAM(FEET) =   1314.20  DOWNSTREAM(FEET) =   1308.30 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.573 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.497 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.20      0.42     0.600    76   11.57 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      3.50 
   TOTAL AREA(ACRES) =      1.20   PEAK FLOW RATE(CFS) =      3.50 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1308.30  DOWNSTREAM ELEVATION(FEET) = 1303.30 
   STREET LENGTH(FEET) =   580.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       6.22 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.39 
     HALFSTREET FLOOD WIDTH(FEET) =    9.32 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.40 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.93 
   STREET FLOW TRAVEL TIME(MIN.) =   4.02   Tc(MIN.) =   15.60 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.881 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.29      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    2.29      SUBAREA RUNOFF(CFS) =    5.41 
   EFFECTIVE AREA(ACRES) =      3.49    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        3.5        PEAK FLOW RATE(CFS) =       8.25 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.42   HALFSTREET FLOOD WIDTH(FEET) =  10.59 
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   FLOW VELOCITY(FEET/SEC.) =  2.55   DEPTH*VELOCITY(FT*FT/SEC.) =   1.07 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1049.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      7.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1303.30  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =   478.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       9.80 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.43 
     HALFSTREET FLOOD WIDTH(FEET) =   11.00 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.83 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.21 
   STREET FLOW TRAVEL TIME(MIN.) =   2.82   Tc(MIN.) =   18.41 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.586 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.48      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.48      SUBAREA RUNOFF(CFS) =    3.11 
   EFFECTIVE AREA(ACRES) =      4.97    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        5.0        PEAK FLOW RATE(CFS) =      10.43 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.44   HALFSTREET FLOOD WIDTH(FEET) =  11.33 
   FLOW VELOCITY(FEET/SEC.) =  2.85   DEPTH*VELOCITY(FT*FT/SEC.) =   1.25 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =    1527.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   18.41 
   RAINFALL INTENSITY(INCH/HR) =   2.59 
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   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       4.97 
   TOTAL STREAM AREA(ACRES) =       4.97 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      10.43 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   460.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1316.00  DOWNSTREAM(FEET) =   1308.30 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   10.846 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.648 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.54      0.42     0.600    76   10.85 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      4.70 
   TOTAL AREA(ACRES) =      1.54   PEAK FLOW RATE(CFS) =      4.70 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1308.30  DOWNSTREAM ELEVATION(FEET) = 1301.50 
   STREET LENGTH(FEET) =   651.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       9.63 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.43 
     HALFSTREET FLOOD WIDTH(FEET) =   10.84 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.85 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.21 
   STREET FLOW TRAVEL TIME(MIN.) =   3.80   Tc(MIN.) =   14.65 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.001 
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   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.97      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    3.97      SUBAREA RUNOFF(CFS) =    9.82 
   EFFECTIVE AREA(ACRES) =      5.51    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        5.5        PEAK FLOW RATE(CFS) =      13.62 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.47   HALFSTREET FLOOD WIDTH(FEET) =  12.63 
   FLOW VELOCITY(FEET/SEC.) =  3.08   DEPTH*VELOCITY(FT*FT/SEC.) =   1.45 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      6.00 =    1111.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1301.50  DOWNSTREAM ELEVATION(FEET) = 1298.50 
   STREET LENGTH(FEET) =   255.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      15.12 
     ***STREET FLOW SPLITS OVER STREET-CROWN*** 
     FULL DEPTH(FEET) =    0.55   FLOOD WIDTH(FEET) =   18.00 
     FULL HALF-STREET VELOCITY(FEET/SEC.) =    3.49 
     SPLIT DEPTH(FEET) =    0.37   SPLIT FLOOD WIDTH(FEET) =    8.67 
     SPLIT FLOW(CFS) =    3.10   SPLIT VELOCITY(FEET/SEC.) =    2.71 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.55 
     HALFSTREET FLOOD WIDTH(FEET) =   18.00 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.49 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.92 
   STREET FLOW TRAVEL TIME(MIN.) =   1.22   Tc(MIN.) =   15.86 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.849 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   PUBLIC PARK                B        1.34      0.42     0.850    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 
   SUBAREA AREA(ACRES) =    1.34      SUBAREA RUNOFF(CFS) =    3.00 
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   EFFECTIVE AREA(ACRES) =      6.85    AREA-AVERAGED Fm(INCH/HR) =  0.27 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.65 
   TOTAL AREA(ACRES) =        6.9        PEAK FLOW RATE(CFS) =      15.87 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.55   HALFSTREET FLOOD WIDTH(FEET) =  18.00 
   FLOW VELOCITY(FEET/SEC.) =  3.49   DEPTH*VELOCITY(FT*FT/SEC.) =   1.92 
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      7.00 =    1366.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   15.86 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.849 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        0.49      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.49      SUBAREA RUNOFF(CFS) =    1.14 
   EFFECTIVE AREA(ACRES) =      7.34   AREA-AVERAGED Fm(INCH/HR) =  0.27 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.65 
   TOTAL AREA(ACRES) =        7.3       PEAK FLOW RATE(CFS) =      17.02 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.86 
   RAINFALL INTENSITY(INCH/HR) =   2.85 
   AREA-AVERAGED Fm(INCH/HR) =  0.27 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.65 
   EFFECTIVE STREAM AREA(ACRES) =       7.34 
   TOTAL STREAM AREA(ACRES) =       7.34 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      17.02 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       10.43   18.41    2.586  0.42( 0.25) 0.60       5.0       1.00 
       2       17.02   15.86    2.849  0.42( 0.27) 0.65       7.3       4.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
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    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       27.02   15.86    2.849  0.42( 0.27) 0.63      11.6       4.00 
       2       25.71   18.41    2.586  0.42( 0.27) 0.63      12.3       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      27.02    Tc(MIN.) =    15.86 
   EFFECTIVE AREA(ACRES) =      11.62   AREA-AVERAGED Fm(INCH/HR) =  0.27 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.63 
   TOTAL AREA(ACRES) =       12.3 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =    1527.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE     10.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1298.50  DOWNSTREAM ELEVATION(FEET) = 1296.50 
   STREET LENGTH(FEET) =   358.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      28.66 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.63 
     HALFSTREET FLOOD WIDTH(FEET) =   18.00 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.99 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.87 
   STREET FLOW TRAVEL TIME(MIN.) =   2.00   Tc(MIN.) =   17.86 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.638 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.53      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.53      SUBAREA RUNOFF(CFS) =    3.28 
   EFFECTIVE AREA(ACRES) =     13.15    AREA-AVERAGED Fm(INCH/HR) =  0.26 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.63 
   TOTAL AREA(ACRES) =       13.8        PEAK FLOW RATE(CFS) =      28.09 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.62   HALFSTREET FLOOD WIDTH(FEET) =  18.00 
   FLOW VELOCITY(FEET/SEC.) =  2.97   DEPTH*VELOCITY(FT*FT/SEC.) =   1.85 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =    1885.00 FEET. 
 



Tract No. 20257 – Griffin Residential III 
Proposed 100-year Hydrology – Area C 

Page 8 of 20 

 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     10.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   17.86 
   RAINFALL INTENSITY(INCH/HR) =   2.64 
   AREA-AVERAGED Fm(INCH/HR) =  0.26 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.63 
   EFFECTIVE STREAM AREA(ACRES) =      13.15 
   TOTAL STREAM AREA(ACRES) =      13.84 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      28.09 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   619.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1311.70  DOWNSTREAM(FEET) =   1302.50 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.507 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.325 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.39      0.42     0.600    76   12.51 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      3.84 
   TOTAL AREA(ACRES) =      1.39   PEAK FLOW RATE(CFS) =      3.84 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE     10.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1302.50  DOWNSTREAM ELEVATION(FEET) = 1296.50 
   STREET LENGTH(FEET) =   456.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
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     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       7.15 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.46 
     HALFSTREET FLOOD WIDTH(FEET) =   12.19 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.42 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.57 
   STREET FLOW TRAVEL TIME(MIN.) =   2.22   Tc(MIN.) =   14.73 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.990 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.68      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    2.68      SUBAREA RUNOFF(CFS) =    6.60 
   EFFECTIVE AREA(ACRES) =      4.07    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        4.1        PEAK FLOW RATE(CFS) =      10.02 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.51   HALFSTREET FLOOD WIDTH(FEET) =  15.46 
   FLOW VELOCITY(FEET/SEC.) =  3.57   DEPTH*VELOCITY(FT*FT/SEC.) =   1.83 
   LONGEST FLOWPATH FROM NODE      8.00 TO NODE     10.00 =    1075.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     10.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   14.73 
   RAINFALL INTENSITY(INCH/HR) =   2.99 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       4.07 
   TOTAL STREAM AREA(ACRES) =       4.07 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      10.02 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       28.09   17.86    2.638  0.42( 0.26) 0.63      13.2       4.00 
       1       26.80   20.45    2.416  0.42( 0.26) 0.62      13.8       1.00 
       2       10.02   14.73    2.990  0.42( 0.25) 0.60       4.1       8.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 



Tract No. 20257 – Griffin Residential III 
Proposed 100-year Hydrology – Area C 

Page 10 of 20 

       1       36.63   14.73    2.990  0.42( 0.26) 0.62      14.9       8.00 
       2       36.82   17.86    2.638  0.42( 0.26) 0.62      17.2       4.00 
       3       34.72   20.45    2.416  0.42( 0.26) 0.62      17.9       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      36.82    Tc(MIN.) =    17.86 
   EFFECTIVE AREA(ACRES) =      17.22   AREA-AVERAGED Fm(INCH/HR) =  0.26 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       17.9 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     10.00 =    1885.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     14.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1292.50  DOWNSTREAM(FEET) =  1292.20 
   FLOW LENGTH(FEET) =    21.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  30.0 INCH PIPE IS  19.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.74 
   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      36.82 
   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =   17.89 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     14.00 =    1906.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     14.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   17.89 
   RAINFALL INTENSITY(INCH/HR) =   2.63 
   AREA-AVERAGED Fm(INCH/HR) =  0.26 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.62 
   EFFECTIVE STREAM AREA(ACRES) =      17.22 
   TOTAL STREAM AREA(ACRES) =      17.91 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      36.82 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   538.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1316.00  DOWNSTREAM(FEET) =   1307.90 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.794 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.455 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
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        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.45      0.42     0.600    76   11.79 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      4.18 
   TOTAL AREA(ACRES) =      1.45   PEAK FLOW RATE(CFS) =      4.18 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1307.90  DOWNSTREAM ELEVATION(FEET) = 1296.50 
   STREET LENGTH(FEET) =   750.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       6.92 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.45 
     HALFSTREET FLOOD WIDTH(FEET) =   11.70 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.57 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.60 
   STREET FLOW TRAVEL TIME(MIN.) =   3.50   Tc(MIN.) =   15.29 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.918 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        2.28      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    2.28      SUBAREA RUNOFF(CFS) =    5.47 
   EFFECTIVE AREA(ACRES) =      3.73    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        3.7        PEAK FLOW RATE(CFS) =       8.94 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.48   HALFSTREET FLOOD WIDTH(FEET) =  13.57 
   FLOW VELOCITY(FEET/SEC.) =  3.73   DEPTH*VELOCITY(FT*FT/SEC.) =   1.81 
   LONGEST FLOWPATH FROM NODE     11.00 TO NODE     13.00 =    1288.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
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   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1292.50  DOWNSTREAM(FEET) =  1292.20 
   FLOW LENGTH(FEET) =    26.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.93 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       8.94 
   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =   15.36 
   LONGEST FLOWPATH FROM NODE     11.00 TO NODE     14.00 =    1314.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     14.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.36 
   RAINFALL INTENSITY(INCH/HR) =   2.91 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       3.73 
   TOTAL STREAM AREA(ACRES) =       3.73 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       8.94 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       36.63   14.76    2.986  0.42( 0.26) 0.62      14.9       8.00 
       1       36.82   17.89    2.635  0.42( 0.26) 0.62      17.2       4.00 
       1       34.72   20.48    2.413  0.42( 0.26) 0.62      17.9       1.00 
       2        8.94   15.36    2.910  0.42( 0.25) 0.60       3.7      11.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       45.47   14.76    2.986  0.42( 0.26) 0.61      18.5       8.00 
       2       45.61   15.36    2.910  0.42( 0.26) 0.62      19.1      11.00 
       3       44.84   17.89    2.635  0.42( 0.26) 0.62      21.0       4.00 
       4       41.99   20.48    2.413  0.42( 0.26) 0.62      21.6       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      45.61    Tc(MIN.) =    15.36 
   EFFECTIVE AREA(ACRES) =      19.08   AREA-AVERAGED Fm(INCH/HR) =  0.26 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       21.6 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     14.00 =    1906.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     19.00 IS CODE =  31 
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 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1292.20  DOWNSTREAM(FEET) =  1288.30 
   FLOW LENGTH(FEET) =   250.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  30.0 INCH PIPE IS  22.5 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.53 
   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      45.61 
   PIPE TRAVEL TIME(MIN.) =   0.36    Tc(MIN.) =   15.72 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     19.00 =    2156.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     19.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   15.72 
   RAINFALL INTENSITY(INCH/HR) =   2.87 
   AREA-AVERAGED Fm(INCH/HR) =  0.26 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.62 
   EFFECTIVE STREAM AREA(ACRES) =      19.08 
   TOTAL STREAM AREA(ACRES) =      21.64 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      45.61 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     16.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   571.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1307.70  DOWNSTREAM(FEET) =   1301.70 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.979 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.246 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.25      0.42     0.600    76   12.98 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      3.37 
   TOTAL AREA(ACRES) =      1.25   PEAK FLOW RATE(CFS) =      3.37 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     17.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
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 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1301.70  DOWNSTREAM ELEVATION(FEET) = 1296.00 
   STREET LENGTH(FEET) =   606.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 18.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   5.50 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.026 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       6.89 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.39 
     HALFSTREET FLOOD WIDTH(FEET) =    9.57 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.54 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.00 
   STREET FLOW TRAVEL TIME(MIN.) =   3.97   Tc(MIN.) =   16.95 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.729 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        3.15      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    3.15      SUBAREA RUNOFF(CFS) =    7.02 
   EFFECTIVE AREA(ACRES) =      4.40    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        4.4        PEAK FLOW RATE(CFS) =       9.80 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.43   HALFSTREET FLOOD WIDTH(FEET) =  11.17 
   FLOW VELOCITY(FEET/SEC.) =  2.75   DEPTH*VELOCITY(FT*FT/SEC.) =   1.19 
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     17.00 =    1177.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     18.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1292.00  DOWNSTREAM(FEET) =  1288.70 
   FLOW LENGTH(FEET) =   328.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  14.1 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.61 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       9.80 
   PIPE TRAVEL TIME(MIN.) =   0.83    Tc(MIN.) =   17.78 
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     18.00 =    1505.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     18.00 IS CODE =  81 
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 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =   17.78 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.646 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.63      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.63      SUBAREA RUNOFF(CFS) =    3.51 
   EFFECTIVE AREA(ACRES) =      6.03   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        6.0       PEAK FLOW RATE(CFS) =      12.98 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     19.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1288.70  DOWNSTREAM(FEET) =  1288.30 
   FLOW LENGTH(FEET) =    34.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.69 
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      12.98 
   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =   17.85 
   LONGEST FLOWPATH FROM NODE     15.00 TO NODE     19.00 =    1539.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     19.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   17.85 
   RAINFALL INTENSITY(INCH/HR) =   2.64 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       6.03 
   TOTAL STREAM AREA(ACRES) =       6.03 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      12.98 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       45.47   15.12    2.939  0.42( 0.26) 0.61      18.5       8.00 
       1       45.61   15.72    2.866  0.42( 0.26) 0.62      19.1      11.00 
       1       44.84   18.26    2.601  0.42( 0.26) 0.62      21.0       4.00 
       1       41.99   20.85    2.385  0.42( 0.26) 0.62      21.6       1.00 
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       2       12.98   17.85    2.639  0.42( 0.25) 0.60       6.0      15.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       57.85   15.12    2.939  0.42( 0.26) 0.61      23.6       8.00 
       2       58.13   15.72    2.866  0.42( 0.26) 0.61      24.4      11.00 
       3       57.94   17.85    2.639  0.42( 0.26) 0.61      26.7      15.00 
       4       57.61   18.26    2.601  0.42( 0.26) 0.61      27.0       4.00 
       5       53.59   20.85    2.385  0.42( 0.26) 0.61      27.7       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      58.13    Tc(MIN.) =    15.72 
   EFFECTIVE AREA(ACRES) =      24.39   AREA-AVERAGED Fm(INCH/HR) =  0.26 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.61 
   TOTAL AREA(ACRES) =       27.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     19.00 =    2156.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     20.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =  1288.30  DOWNSTREAM(FEET) =  1288.00 
   FLOW LENGTH(FEET) =    31.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  36.0 INCH PIPE IS  26.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.25 
   ESTIMATED PIPE DIAMETER(INCH) =  36.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      58.13 
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =   15.77 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     20.00 =    2187.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     23.00 IS CODE =  91 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< 
 ============================================================================ 
   UPSTREAM NODE ELEVATION(FEET) =   1293.40 
   DOWNSTREAM NODE ELEVATION(FEET) =   1291.70 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   170.00 
   "V" GUTTER WIDTH(FEET) =   5.00   GUTTER HIKE(FEET) =  0.800 
   PAVEMENT LIP(FEET) =  0.400   MANNING'S N = .0150 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.20000 
   MAXIMUM DEPTH(FEET) =   2.00 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.824 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   PUBLIC PARK                B        0.59      0.42     0.850    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     58.78 



Tract No. 20257 – Griffin Residential III 
Proposed 100-year Hydrology – Area C 

Page 17 of 20 

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   9.00 
   AVERAGE FLOW DEPTH(FEET) =   1.57   FLOOD WIDTH(FEET) =    8.70 
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   0.31   Tc(MIN.) =   16.08 
   SUBAREA AREA(ACRES) =    0.59       SUBAREA RUNOFF(CFS) =    1.31 
   EFFECTIVE AREA(ACRES) =   24.98     AREA-AVERAGED Fm(INCH/HR) =   0.26 
   AREA-AVERAGED Fp(INCH/HR) =   0.42  AREA-AVERAGED Ap =   0.62 
   TOTAL AREA(ACRES) =       28.3         PEAK FLOW RATE(CFS) =      58.13 
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  1.56   FLOOD WIDTH(FEET) =    8.63 
   FLOW VELOCITY(FEET/SEC.) =   8.98   DEPTH*VELOCITY(FT*FT/SEC) =  14.03 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     23.00 =    2357.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =   16.08 
   RAINFALL INTENSITY(INCH/HR) =   2.82 
   AREA-AVERAGED Fm(INCH/HR) =  0.26 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.62 
   EFFECTIVE STREAM AREA(ACRES) =      24.98 
   TOTAL STREAM AREA(ACRES) =      28.26 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      58.13 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   648.00 
   ELEVATION DATA: UPSTREAM(FEET) =   1313.20  DOWNSTREAM(FEET) =   1302.70 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.520 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.323 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.26      0.42     0.600    76   12.52 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      3.48 
   TOTAL AREA(ACRES) =      1.26   PEAK FLOW RATE(CFS) =      3.48 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     22.00 TO NODE     23.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
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   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1302.70  DOWNSTREAM ELEVATION(FEET) = 1291.70 
   STREET LENGTH(FEET) =   627.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.86 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.32 
     HALFSTREET FLOOD WIDTH(FEET) =    7.95 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.88 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.93 
   STREET FLOW TRAVEL TIME(MIN.) =   3.63   Tc(MIN.) =   16.15 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.816 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "3-4 DWELLINGS/ACRE"       B        1.20      0.42     0.600    76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    1.20      SUBAREA RUNOFF(CFS) =    2.77 
   EFFECTIVE AREA(ACRES) =      2.46    AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        2.5        PEAK FLOW RATE(CFS) =       5.67 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.34   HALFSTREET FLOOD WIDTH(FEET) =   8.61 
   FLOW VELOCITY(FEET/SEC.) =  2.96   DEPTH*VELOCITY(FT*FT/SEC.) =   0.99 
   LONGEST FLOWPATH FROM NODE     21.00 TO NODE     23.00 =    1275.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE: 
   TIME OF CONCENTRATION(MIN.) =   16.15 
   RAINFALL INTENSITY(INCH/HR) =   2.82 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.42 
   AREA-AVERAGED Ap =  0.60 
   EFFECTIVE STREAM AREA(ACRES) =       2.46 
   TOTAL STREAM AREA(ACRES) =       2.46 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       5.67 
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   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       57.85   15.49    2.894  0.42( 0.26) 0.62      24.2       8.00 
       1       58.13   16.08    2.824  0.42( 0.26) 0.62      25.0      11.00 
       1       57.94   18.22    2.604  0.42( 0.26) 0.62      27.3      15.00 
       1       57.61   18.62    2.567  0.42( 0.26) 0.62      27.6       4.00 
       1       53.59   21.22    2.358  0.42( 0.26) 0.62      28.3       1.00 
       2        5.67   16.15    2.816  0.42( 0.25) 0.60       2.5      21.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       63.45   15.49    2.894  0.42( 0.26) 0.62      26.6       8.00 
       2       63.79   16.08    2.824  0.42( 0.26) 0.62      27.4      11.00 
       3       63.79   16.15    2.816  0.42( 0.26) 0.62      27.5      21.00 
       4       63.15   18.22    2.604  0.42( 0.26) 0.62      29.7      15.00 
       5       62.74   18.62    2.567  0.42( 0.26) 0.62      30.0       4.00 
       6       58.25   21.22    2.358  0.42( 0.26) 0.62      30.7       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      63.79    Tc(MIN.) =    16.15 
   EFFECTIVE AREA(ACRES) =      27.52   AREA-AVERAGED Fm(INCH/HR) =  0.26 
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =       30.7 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     23.00 =    2357.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     23.00 TO NODE     24.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  3 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) = 1291.70  DOWNSTREAM ELEVATION(FEET) = 1280.50 
   STREET LENGTH(FEET) =   694.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 20.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   6.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.015 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.021 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.021 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0250 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      81.66 
     ***STREET FLOWING FULL*** 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.69 
     HALFSTREET FLOOD WIDTH(FEET) =   21.16 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.97 
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     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    4.13 
   STREET FLOW TRAVEL TIME(MIN.) =   1.94   Tc(MIN.) =   18.09 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.616 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   NATURAL POOR COVER 
   "BARREN"                   B       15.81      0.11     1.000    97 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.11 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA AREA(ACRES) =   15.81      SUBAREA RUNOFF(CFS) =   35.72 
   EFFECTIVE AREA(ACRES) =     43.33    AREA-AVERAGED Fm(INCH/HR) =  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.27  AREA-AVERAGED Ap =  0.76 
   TOTAL AREA(ACRES) =       46.5        PEAK FLOW RATE(CFS) =      94.06 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.72   HALFSTREET FLOOD WIDTH(FEET) =  22.56 
   FLOW VELOCITY(FEET/SEC.) =  6.29   DEPTH*VELOCITY(FT*FT/SEC.) =   4.53 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       94.49   17.42    2.681  0.27( 0.20) 0.76      42.4       8.00 
       2       94.13   18.02    2.623  0.27( 0.20) 0.76      43.2      11.00 
       3       94.06   18.09    2.616  0.27( 0.20) 0.76      43.3      21.00 
       4       91.43   20.17    2.437  0.28( 0.21) 0.75      45.5      15.00 
       5       90.72   20.57    2.406  0.28( 0.21) 0.75      45.8       4.00 
       6       84.40   23.23    2.223  0.28( 0.21) 0.75      46.5       1.00 
   NEW PEAK FLOW DATA ARE: 
   PEAK FLOW RATE(CFS) =      94.49  Tc(MIN.) =   17.42 
   AREA-AVERAGED Fm(INCH/HR) =  0.20  AREA-AVERAGED Fp(INCH/HR) =  0.27 
   AREA-AVERAGED Ap =  0.76  EFFECTIVE AREA(ACRES) =      42.37 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     24.00 =    3051.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =       46.5  TC(MIN.) =     17.42 
   EFFECTIVE AREA(ACRES) =     42.37  AREA-AVERAGED Fm(INCH/HR)=  0.20 
   AREA-AVERAGED Fp(INCH/HR) =  0.27  AREA-AVERAGED Ap = 0.759 
   PEAK FLOW RATE(CFS)   =      94.49 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       94.49   17.42    2.681  0.27( 0.20) 0.76      42.4       8.00 
       2       94.13   18.02    2.623  0.27( 0.20) 0.76      43.2      11.00 
       3       94.06   18.09    2.616  0.27( 0.20) 0.76      43.3      21.00 
       4       91.43   20.17    2.437  0.28( 0.21) 0.75      45.5      15.00 
       5       90.72   20.57    2.406  0.28( 0.21) 0.75      45.8       4.00 
       6       84.40   23.23    2.223  0.28( 0.21) 0.75      46.5       1.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
                       SMALL AREA UNIT HYDROGRAPH MODEL 
 ============================================================================ 
          (C) Copyright 1989-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 **************************************************************************** 
 ---------------------------------------------------------------------------- 
 
  Problem Descriptions: 
Tract No. 20257 - Griffin Residential III  
Small Area Unit Hydrograph 
Proposed 100-year Hydrology  
    
 ---------------------------------------------------------------------------- 
 
 
     RATIONAL METHOD CALIBRATION COEFFICIENT = 1.00 
     TOTAL CATCHMENT AREA(ACRES) =  129.50 
     SOIL-LOSS RATE, Fm,(INCH/HR) =  0.210 
     LOW LOSS FRACTION = 0.154 
     TIME OF CONCENTRATION(MIN.) = 23.05 
     SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA 
     USER SPECIFIED RAINFALL VALUES ARE USED 
     RETURN FREQUENCY(YEARS) = 100 
        5-MINUTE POINT RAINFALL VALUE(INCHES) =  0.32 
       30-MINUTE POINT RAINFALL VALUE(INCHES) =  0.83 
        1-HOUR   POINT RAINFALL VALUE(INCHES) =  1.20 
        3-HOUR   POINT RAINFALL VALUE(INCHES) =  1.98 
        6-HOUR   POINT RAINFALL VALUE(INCHES) =  2.72 
       24-HOUR   POINT RAINFALL VALUE(INCHES) =  4.97 
 
 ---------------------------------------------------------------------------- 
 
     TOTAL CATCHMENT   RUNOFF  VOLUME(ACRE-FEET) =    45.62 
     TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) =     8.02 
 
 **************************************************************************** 
   TIME     VOLUME       Q    0.       55.0     110.0     165.0     220.0 
  (HOURS)    (AF)      (CFS) 
 ---------------------------------------------------------------------------- 
   0.25      0.1022      9.93  .Q        .         .         .         . 
   0.63      0.4184      9.99  .Q        .         .         .         . 
   1.02      0.7387     10.18  .Q        .         .         .         . 
   1.40      1.0635     10.28  .Q        .         .         .         . 
   1.79      1.3932     10.48  .Q        .         .         .         . 
   2.17      1.7277     10.59  .Q        .         .         .         . 
   2.55      2.0675     10.81  .Q        .         .         .         . 
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   2.94      2.4126     10.93  .Q        .         .         .         . 
   3.32      2.7635     11.17  . Q       .         .         .         . 
   3.71      3.1202     11.30  . Q       .         .         .         . 
   4.09      3.4831     11.56  . Q       .         .         .         . 
   4.48      3.8525     11.70  . Q       .         .         .         . 
   4.86      4.2288     12.00  . Q       .         .         .         . 
   5.24      4.6122     12.15  . Q       .         .         .         . 
   5.63      5.0033     12.48  . Q       .         .         .         . 
   6.01      5.4023     12.66  . Q       .         .         .         . 
   6.40      5.8100     13.02  . Q       .         .         .         . 
   6.78      6.2265     13.22  . Q       .         .         .         . 
   7.16      6.6528     13.63  . Q       .         .         .         . 
   7.55      7.0891     13.86  . Q       .         .         .         . 
   7.93      7.5366     14.33  . Q       .         .         .         . 
   8.32      7.9957     14.59  . Q       .         .         .         . 
   8.70      8.4675     15.14  . Q       .         .         .         . 
   9.09      8.9529     15.44  . Q       .         .         .         . 
   9.47      9.4532     16.08  . Q       .         .         .         . 
   9.85      9.9695     16.44  . Q       .         .         .         . 
  10.24     10.5037     17.21  .  Q      .         .         .         . 
  10.62     11.0571     17.64  .  Q      .         .         .         . 
  11.01     11.6323     18.60  .  Q      .         .         .         . 
  11.39     12.2312     19.13  .  Q      .         .         .         . 
  11.77     12.8577     20.34  .  Q      .         .         .         . 
  12.16     13.5143     21.02  .  Q      .         .         .         . 
  12.54     14.2257     23.79  .   Q     .         .         .         . 
  12.93     14.9958     24.73  .   Q     .         .         .         . 
  13.31     15.8166     26.97  .   Q     .         .         .         . 
  13.70     16.6946     28.34  .    Q    .         .         .         . 
  14.08     17.6490     31.78  .    Q    .         .         .         . 
  14.46     18.6914     33.88  .     Q   .         .         .         . 
  14.85     19.8658     40.10  .      Q  .         .         .         . 
  15.23     21.2127     44.75  .       Q .         .         .         . 
  15.62     23.0098     68.45  .         . Q       .         .         . 
  16.00     25.5632     92.40  .         .     Q   .         .         . 
  16.38     30.4570    215.88  .         .         .         .        Q. 
  16.77     34.6993     51.37  .        Q.         .         .         . 
  17.15     36.0958     36.60  .     Q   .         .         .         . 
  17.54     37.1517     29.92  .    Q    .         .         .         . 
  17.92     38.0360     25.78  .   Q     .         .         .         . 
  18.31     38.8024     22.50  .   Q     .         .         .         . 
  18.69     39.4725     19.71  .  Q      .         .         .         . 
  19.07     40.0727     18.10  .  Q      .         .         .         . 
  19.46     40.6269     16.81  .  Q      .         .         .         . 
  19.84     41.1439     15.75  . Q       .         .         .         . 
  20.23     41.6297     14.86  . Q       .         .         .         . 
  20.61     42.0892     14.09  . Q       .         .         .         . 
  20.99     42.5259     13.42  . Q       .         .         .         . 
  21.38     42.9427     12.84  . Q       .         .         .         . 
  21.76     43.3420     12.31  . Q       .         .         .         . 
  22.15     43.7256     11.85  . Q       .         .         .         . 
  22.53     44.0951     11.43  . Q       .         .         .         . 
  22.92     44.4519     11.05  . Q       .         .         .         . 
  23.30     44.7971     10.70  .Q        .         .         .         . 
  23.68     45.1318     10.38  .Q        .         .         .         . 
  24.07     45.4567     10.09  .Q        .         .         .         . 
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  24.45     45.6169      0.00  Q         .         .         .         . 
---------------------------------------------------------------------------- 
 
    TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE: 
    (Note: 100% of Peak Flow Rate estimate assumed to have 
    an instantaneous time duration) 
 
    Percentile of Estimated                 Duration 
        Peak Flow Rate                      (minutes) 
    =======================                 ========= 
               0%                            1452.1 
              10%                             368.8 
              20%                             115.2 
              30%                              69.1 
              40%                              46.1 
              50%                              23.0 
              60%                              23.0 
              70%                              23.0 
              80%                              23.0 
              90%                              23.0 
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____________________________________________________________________________ 
 **************************************************************************** 
                       SMALL AREA UNIT HYDROGRAPH MODEL 
 ============================================================================ 
          (C) Copyright 1989-2015 Advanced Engineering Software (aes) 
              Ver. 22.0  Release Date: 07/01/2015  License ID 1302 
 
                            Analysis prepared by: 
 
                            Hicks & Hartwick, Inc.                            
                        37 East Olive Avenue, Suite C                         
                              Redlands, CA 92373                              
                                (909) 793-2257                                
 
 **************************************************************************** 
 ---------------------------------------------------------------------------- 
 
  Problem Descriptions: 
Tract No. 20257 - Griffin Residential III  
Small Area Unit Hydrograph 
Proposed 100-year Hydrology  
    
 ---------------------------------------------------------------------------- 
 
 
     RATIONAL METHOD CALIBRATION COEFFICIENT = 1.05 
     TOTAL CATCHMENT AREA(ACRES) =   46.50 
     SOIL-LOSS RATE, Fm,(INCH/HR) =  0.200 
     LOW LOSS FRACTION = 0.169 
     TIME OF CONCENTRATION(MIN.) = 17.42 
     SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA 
     USER SPECIFIED RAINFALL VALUES ARE USED 
     RETURN FREQUENCY(YEARS) = 100 
        5-MINUTE POINT RAINFALL VALUE(INCHES) =  0.32 
       30-MINUTE POINT RAINFALL VALUE(INCHES) =  0.83 
        1-HOUR   POINT RAINFALL VALUE(INCHES) =  1.20 
        3-HOUR   POINT RAINFALL VALUE(INCHES) =  1.98 
        6-HOUR   POINT RAINFALL VALUE(INCHES) =  2.72 
       24-HOUR   POINT RAINFALL VALUE(INCHES) =  4.97 
 
 ---------------------------------------------------------------------------- 
 
     TOTAL CATCHMENT   RUNOFF  VOLUME(ACRE-FEET) =    16.90 
     TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) =     2.36 
 
 **************************************************************************** 
   TIME     VOLUME       Q    0.       25.0      50.0      75.0     100.0 
  (HOURS)    (AF)      (CFS) 
 ---------------------------------------------------------------------------- 
   0.03      0.0000      0.00  Q         .         .         .         . 
   0.32      0.0440      3.66  .Q        .         .         .         . 
   0.61      0.1325      3.71  .Q        .         .         .         . 
   0.90      0.2218      3.74  .Q        .         .         .         . 
   1.19      0.3122      3.79  .Q        .         .         .         . 
   1.48      0.4035      3.82  .Q        .         .         .         . 
   1.77      0.4958      3.88  .Q        .         .         .         . 
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   2.06      0.5892      3.91  .Q        .         .         .         . 
   2.35      0.6837      3.97  .Q        .         .         .         . 
   2.64      0.7793      4.00  .Q        .         .         .         . 
   2.93      0.8761      4.07  .Q        .         .         .         . 
   3.23      0.9741      4.10  .Q        .         .         .         . 
   3.52      1.0733      4.17  .Q        .         .         .         . 
   3.81      1.1738      4.21  .Q        .         .         .         . 
   4.10      1.2757      4.28  .Q        .         .         .         . 
   4.39      1.3789      4.32  .Q        .         .         .         . 
   4.68      1.4835      4.40  .Q        .         .         .         . 
   4.97      1.5897      4.45  .Q        .         .         .         . 
   5.26      1.6974      4.53  .Q        .         .         .         . 
   5.55      1.8068      4.58  .Q        .         .         .         . 
   5.84      1.9178      4.68  .Q        .         .         .         . 
   6.13      2.0306      4.73  .Q        .         .         .         . 
   6.42      2.1452      4.83  .Q        .         .         .         . 
   6.71      2.2618      4.89  .Q        .         .         .         . 
   7.00      2.3804      5.00  . Q       .         .         .         . 
   7.29      2.5011      5.06  . Q       .         .         .         . 
   7.58      2.6241      5.19  . Q       .         .         .         . 
   7.87      2.7494      5.26  . Q       .         .         .         . 
   8.16      2.8772      5.40  . Q       .         .         .         . 
   8.45      3.0076      5.47  . Q       .         .         .         . 
   8.74      3.1408      5.63  . Q       .         .         .         . 
   9.03      3.2770      5.72  . Q       .         .         .         . 
   9.32      3.4163      5.90  . Q       .         .         .         . 
   9.61      3.5589      5.99  . Q       .         .         .         . 
   9.90      3.7051      6.20  . Q       .         .         .         . 
  10.19      3.8551      6.31  . Q       .         .         .         . 
  10.48      4.0093      6.55  . Q       .         .         .         . 
  10.77      4.1680      6.67  . Q       .         .         .         . 
  11.06      4.3315      6.96  . Q       .         .         .         . 
  11.35      4.5002      7.11  . Q       .         .         .         . 
  11.65      4.6748      7.44  . Q       .         .         .         . 
  11.94      4.8556      7.63  .  Q      .         .         .         . 
  12.23      5.0470      8.33  .  Q      .         .         .         . 
  12.52      5.2514      8.70  .  Q      .         .         .         . 
  12.81      5.4665      9.23  .  Q      .         .         .         . 
  13.10      5.6915      9.53  .  Q      .         .         .         . 
  13.39      5.9284     10.22  .   Q     .         .         .         . 
  13.68      6.1785     10.62  .   Q     .         .         .         . 
  13.97      6.4450     11.59  .   Q     .         .         .         . 
  14.26      6.7298     12.15  .   Q     .         .         .         . 
  14.55      7.0387     13.59  .    Q    .         .         .         . 
  14.84      7.3764     14.55  .    Q    .         .         .         . 
  15.13      7.7577     17.24  .     Q   .         .         .         . 
  15.42      8.1953     19.24  .      Q  .         .         .         . 
  15.71      8.7929     30.58  .         . Q       .         .         . 
  16.00      9.6226     38.58  .         .    Q    .         .         . 
  16.29     11.2190     94.49  .         .         .         .      Q  . 
  16.58     12.6390     23.88  .        Q.         .         .         . 
  16.87     13.1143     15.73  .     Q   .         .         .         . 
  17.16     13.4565     12.79  .    Q    .         .         .         . 
  17.45     13.7429     11.08  .   Q     .         .         .         . 
  17.74     13.9940      9.86  .  Q      .         .         .         . 
  18.03     14.2197      8.96  .  Q      .         .         .         . 
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  18.32     14.4210      7.83  .  Q      .         .         .         . 
  18.61     14.6022      7.27  . Q       .         .         .         . 
  18.90     14.7711      6.81  . Q       .         .         .         . 
  19.19     14.9299      6.42  . Q       .         .         .         . 
  19.48     15.0800      6.09  . Q       .         .         .         . 
  19.77     15.2228      5.80  . Q       .         .         .         . 
  20.06     15.3590      5.55  . Q       .         .         .         . 
  20.36     15.4894      5.33  . Q       .         .         .         . 
  20.65     15.6148      5.12  . Q       .         .         .         . 
  20.94     15.7356      4.94  .Q        .         .         .         . 
  21.23     15.8522      4.78  .Q        .         .         .         . 
  21.52     15.9650      4.63  .Q        .         .         .         . 
  21.81     16.0744      4.49  .Q        .         .         .         . 
  22.10     16.1806      4.36  .Q        .         .         .         . 
  22.39     16.2838      4.24  .Q        .         .         .         . 
  22.68     16.3843      4.13  .Q        .         .         .         . 
  22.97     16.4823      4.03  .Q        .         .         .         . 
  23.26     16.5779      3.94  .Q        .         .         .         . 
  23.55     16.6714      3.85  .Q        .         .         .         . 
  23.84     16.7627      3.76  .Q        .         .         .         . 
  24.13     16.8521      3.69  .Q        .         .         .         . 
  24.42     16.8963      0.00  Q         .         .         .         . 
 ---------------------------------------------------------------------------- 
 
    TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE: 
    (Note: 100% of Peak Flow Rate estimate assumed to have 
    an instantaneous time duration) 
 
    Percentile of Estimated                 Duration 
        Peak Flow Rate                      (minutes) 
    =======================                 ========= 
               0%                            1445.9 
              10%                             296.1 
              20%                              87.1 
              30%                              52.3 
              40%                              34.8 
              50%                              17.4 
              60%                              17.4 
              70%                              17.4 
              80%                              17.4 
              90%                              17.4 
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 ____________________________________________________________________________ 
 **************************************************************************** 
                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE 
          (C) Copyright 1982-94 Advanced Engineering Software (aes) 
              Ver. 4.2A  Release Date: 6/01/94  License ID 1302 
 
                            Analysis prepared by: 
 
                            HICKS & HARTWICK, INC.                            
                             37 EAST OLIVE AVENUE                             
                          REDLANDS, CALIFORNIA 92373                          
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   TIME/DATE OF STUDY: 10:20   1/10/2019 
 ============================================================================ 
                                                                               
                                                                               
  ************************** DESCRIPTION OF STUDY **************************   
 * Tract No. 20257 - Griffin Residential III                                *  
 * Street Flow Depth - Proposed 10-year Hydrology                           *  
 * Proposed "E" Street (node A27-A28)                                       *  
  **************************************************************************   
                                                                               
 ****************************************************************************  
 >>>>STREETFLOW MODEL INPUT INFORMATION<<<<                                    
 ----------------------------------------------------------------------------  
     CONSTANT STREET GRADE(FEET/FEET) =  .005000                               
     CONSTANT STREET FLOW(CFS) =    6.35                                       
     AVERAGE STREETFLOW FRICTION FACTOR(MANNING) =  .015000                    
     CONSTANT SYMMETRICAL STREET HALF-WIDTH(FEET) =   18.00                    
     DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =    5.50               
     INTERIOR STREET CROSSFALL(DECIMAL) =  .020000                             
     OUTSIDE  STREET CROSSFALL(DECIMAL) =  .020000                             
     CONSTANT SYMMETRICAL CURB HEIGHT(FEET) =    .67                           
     CONSTANT SYMMETRICAL GUTTER-WIDTH(FEET) =   2.00                          
     CONSTANT SYMMETRICAL GUTTER-LIP(FEET) =   .03125                          
     CONSTANT SYMMETRICAL GUTTER-HIKE(FEET) =   .12500                         
     FLOW ASSUMED TO FILL STREET EVENLY ON BOTH SIDES                          
 ============================================================================  
     STREET FLOW MODEL RESULTS:                                                
 ----------------------------------------------------------------------------  
     STREET FLOW DEPTH(FEET) =   .37                                           
     HALFSTREET FLOOD WIDTH(FEET) =   12.75                                    
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.79                                
     PRODUCT OF DEPTH&VELOCITY =     .66                                       
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____________________________________________________________________________ 
 **************************************************************************** 
                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE 
          (C) Copyright 1982-94 Advanced Engineering Software (aes) 
              Ver. 4.2A  Release Date: 6/01/94  License ID 1302 
 
                            Analysis prepared by: 
 
                            HICKS & HARTWICK, INC.                            
                             37 EAST OLIVE AVENUE                             
                          REDLANDS, CALIFORNIA 92373                          
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   TIME/DATE OF STUDY: 10:20   1/10/2019 
 ============================================================================ 
                                                                               
                                                                               
  ************************** DESCRIPTION OF STUDY **************************   
 * Tract No. 20257 - Griffin Residential III                                *  
 * Street Flow Depth - Proposed 100-year Hydrology                          *  
 * Proposed "E" Street (node A27-A28)                                       *  
  **************************************************************************   
                                                                               
 ****************************************************************************  
 >>>>STREETFLOW MODEL INPUT INFORMATION<<<<                                    
 ----------------------------------------------------------------------------  
     CONSTANT STREET GRADE(FEET/FEET) =  .005000                               
     CONSTANT STREET FLOW(CFS) =   12.89                                       
     AVERAGE STREETFLOW FRICTION FACTOR(MANNING) =  .015000                    
     CONSTANT SYMMETRICAL STREET HALF-WIDTH(FEET) =   18.00                    
     DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =    5.50               
     INTERIOR STREET CROSSFALL(DECIMAL) =  .020000                             
     OUTSIDE  STREET CROSSFALL(DECIMAL) =  .020000                             
     CONSTANT SYMMETRICAL CURB HEIGHT(FEET) =    .67                           
     CONSTANT SYMMETRICAL GUTTER-WIDTH(FEET) =   2.00                          
     CONSTANT SYMMETRICAL GUTTER-LIP(FEET) =   .03125                          
     CONSTANT SYMMETRICAL GUTTER-HIKE(FEET) =   .12500                         
     FLOW ASSUMED TO FILL STREET EVENLY ON BOTH SIDES                          
 ============================================================================  
     STREET FLOW MODEL RESULTS:                                                
 ----------------------------------------------------------------------------  
     STREET FLOW DEPTH(FEET) =   .45                                           
     HALFSTREET FLOOD WIDTH(FEET) =   16.50                                    
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.25                                
     PRODUCT OF DEPTH&VELOCITY =    1.00                                       
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____________________________________________________________________________ 
 **************************************************************************** 
                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE 
          (C) Copyright 1982-94 Advanced Engineering Software (aes) 
              Ver. 4.2A  Release Date: 6/01/94  License ID 1302 
 
                            Analysis prepared by: 
 
                            HICKS & HARTWICK, INC.                            
                             37 EAST OLIVE AVENUE                             
                          REDLANDS, CALIFORNIA 92373                          
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   TIME/DATE OF STUDY: 10:20   1/10/2019 
 ============================================================================ 
                                                                               
                                                                               
  ************************** DESCRIPTION OF STUDY **************************   
 * Tract No. 20257 - Griffin Residential III                                *  
 * Street Flow Depth - Proposed 10-year Hydrology                           *  
 * Proposed "B" Street (node C07-C10)                                       *  
  **************************************************************************   
                                                                               
 ****************************************************************************  
 >>>>STREETFLOW MODEL INPUT INFORMATION<<<<                                    
 ----------------------------------------------------------------------------  
     CONSTANT STREET GRADE(FEET/FEET) =  .005000                               
     CONSTANT STREET FLOW(CFS) =   13.09                                       
     AVERAGE STREETFLOW FRICTION FACTOR(MANNING) =  .015000                    
     CONSTANT SYMMETRICAL STREET HALF-WIDTH(FEET) =   18.00                    
     DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =    5.50               
     INTERIOR STREET CROSSFALL(DECIMAL) =  .020000                             
     OUTSIDE  STREET CROSSFALL(DECIMAL) =  .020000                             
     CONSTANT SYMMETRICAL CURB HEIGHT(FEET) =    .67                           
     CONSTANT SYMMETRICAL GUTTER-WIDTH(FEET) =   2.00                          
     CONSTANT SYMMETRICAL GUTTER-LIP(FEET) =   .03125                          
     CONSTANT SYMMETRICAL GUTTER-HIKE(FEET) =   .12500                         
     FLOW ASSUMED TO FILL STREET EVENLY ON BOTH SIDES                          
 ============================================================================  
     STREET FLOW MODEL RESULTS:                                                
 ----------------------------------------------------------------------------  
     STREET FLOW DEPTH(FEET) =   .45                                           
     HALFSTREET FLOOD WIDTH(FEET) =   16.50                                    
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.28                                
     PRODUCT OF DEPTH&VELOCITY =    1.02                                       
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____________________________________________________________________________ 
 **************************************************************************** 
                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE 
          (C) Copyright 1982-94 Advanced Engineering Software (aes) 
              Ver. 4.2A  Release Date: 6/01/94  License ID 1302 
 
                            Analysis prepared by: 
 
                            HICKS & HARTWICK, INC.                            
                             37 EAST OLIVE AVENUE                             
                          REDLANDS, CALIFORNIA 92373                          
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   TIME/DATE OF STUDY: 10:20   1/10/2019 
 ============================================================================ 
                                                                               
                                                                               
  ************************** DESCRIPTION OF STUDY **************************   
 * Tract No. 20257 - Griffin Residential III                                *  
 * Street Flow Depth - Proposed 100-year Hydrology                          *  
 * Proposed "B" Street (node C07-C10)                                       *  
  **************************************************************************   
                                                                               
 ****************************************************************************  
 >>>>STREETFLOW MODEL INPUT INFORMATION<<<<                                    
 ----------------------------------------------------------------------------  
     CONSTANT STREET GRADE(FEET/FEET) =  .005000                               
     CONSTANT STREET FLOW(CFS) =   28.09                                       
     AVERAGE STREETFLOW FRICTION FACTOR(MANNING) =  .015000                    
     CONSTANT SYMMETRICAL STREET HALF-WIDTH(FEET) =   18.00                    
     DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =    5.50               
     INTERIOR STREET CROSSFALL(DECIMAL) =  .020000                             
     OUTSIDE  STREET CROSSFALL(DECIMAL) =  .020000                             
     CONSTANT SYMMETRICAL CURB HEIGHT(FEET) =    .67                           
     CONSTANT SYMMETRICAL GUTTER-WIDTH(FEET) =   2.00                          
     CONSTANT SYMMETRICAL GUTTER-LIP(FEET) =   .03125                          
     CONSTANT SYMMETRICAL GUTTER-HIKE(FEET) =   .12500                         
     FLOW ASSUMED TO FILL STREET EVENLY ON BOTH SIDES                          
                                                                               
   ***STREET FLOWING FULL***                                                   
 ============================================================================  
     STREET FLOW MODEL RESULTS:                                                
 ----------------------------------------------------------------------------  
     STREET FLOW DEPTH(FEET) =   .56                                           
     HALFSTREET FLOOD WIDTH(FEET) =   18.00                                    
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.83                                
     PRODUCT OF DEPTH&VELOCITY =    1.59                                       
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____________________________________________________________________________ 
 **************************************************************************** 
                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE 
          (C) Copyright 1982-94 Advanced Engineering Software (aes) 
              Ver. 4.2A  Release Date: 6/01/94  License ID 1302 
 
                            Analysis prepared by: 
 
                            HICKS & HARTWICK, INC.                            
                             37 EAST OLIVE AVENUE                             
                          REDLANDS, CALIFORNIA 92373                          
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   TIME/DATE OF STUDY: 10:20   1/10/2019 
 ============================================================================ 
                                                                               
                                                                               
  ************************** DESCRIPTION OF STUDY **************************   
 * Tract No. 20257 - Griffin Residential III                                *  
 * Street Flow Depth - Proposed 10-year Hydrology                           *  
 * Proposed "C" Street (node C07-C09)                                       *  
  **************************************************************************   
                                                                               
 ****************************************************************************  
 >>>>STREETFLOW MODEL INPUT INFORMATION<<<<                                    
 ----------------------------------------------------------------------------  
     CONSTANT STREET GRADE(FEET/FEET) =  .005000                               
     CONSTANT STREET FLOW(CFS) =    5.08                                       
     AVERAGE STREETFLOW FRICTION FACTOR(MANNING) =  .015000                    
     CONSTANT SYMMETRICAL STREET HALF-WIDTH(FEET) =   18.00                    
     DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =    5.50               
     INTERIOR STREET CROSSFALL(DECIMAL) =  .020000                             
     OUTSIDE  STREET CROSSFALL(DECIMAL) =  .020000                             
     CONSTANT SYMMETRICAL CURB HEIGHT(FEET) =    .67                           
     CONSTANT SYMMETRICAL GUTTER-WIDTH(FEET) =   2.00                          
     CONSTANT SYMMETRICAL GUTTER-LIP(FEET) =   .03125                          
     CONSTANT SYMMETRICAL GUTTER-HIKE(FEET) =   .12500                         
     FLOW ASSUMED TO FILL STREET EVENLY ON BOTH SIDES                          
 ============================================================================  
     STREET FLOW MODEL RESULTS:                                                
 ----------------------------------------------------------------------------  
     STREET FLOW DEPTH(FEET) =   .35                                           
     HALFSTREET FLOOD WIDTH(FEET) =   11.50                                    
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.73                                
     PRODUCT OF DEPTH&VELOCITY =     .60                                       
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____________________________________________________________________________ 
 **************************************************************************** 
                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE 
          (C) Copyright 1982-94 Advanced Engineering Software (aes) 
              Ver. 4.2A  Release Date: 6/01/94  License ID 1302 
 
                            Analysis prepared by: 
 
                            HICKS & HARTWICK, INC.                            
                             37 EAST OLIVE AVENUE                             
                          REDLANDS, CALIFORNIA 92373                          
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   TIME/DATE OF STUDY: 10:20   1/10/2019 
 ============================================================================ 
                                                                               
                                                                               
  ************************** DESCRIPTION OF STUDY **************************   
 * Tract No. 20257 - Griffin Residential III                                *  
 * Street Flow Depth - Proposed 100-year Hydrology                          *  
 * Proposed "C" Street (node C07-C09)                                       *  
  **************************************************************************   
                                                                               
 ****************************************************************************  
 >>>>STREETFLOW MODEL INPUT INFORMATION<<<<                                    
 ----------------------------------------------------------------------------  
     CONSTANT STREET GRADE(FEET/FEET) =  .005000                               
     CONSTANT STREET FLOW(CFS) =   10.02                                       
     AVERAGE STREETFLOW FRICTION FACTOR(MANNING) =  .015000                    
     CONSTANT SYMMETRICAL STREET HALF-WIDTH(FEET) =   18.00                    
     DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =    5.50               
     INTERIOR STREET CROSSFALL(DECIMAL) =  .020000                             
     OUTSIDE  STREET CROSSFALL(DECIMAL) =  .020000                             
     CONSTANT SYMMETRICAL CURB HEIGHT(FEET) =    .67                           
     CONSTANT SYMMETRICAL GUTTER-WIDTH(FEET) =   2.00                          
     CONSTANT SYMMETRICAL GUTTER-LIP(FEET) =   .03125                          
     CONSTANT SYMMETRICAL GUTTER-HIKE(FEET) =   .12500                         
     FLOW ASSUMED TO FILL STREET EVENLY ON BOTH SIDES                          
 ============================================================================  
     STREET FLOW MODEL RESULTS:                                                
 ----------------------------------------------------------------------------  
     STREET FLOW DEPTH(FEET) =   .43                                           
     HALFSTREET FLOOD WIDTH(FEET) =   15.50                                    
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.96                                
     PRODUCT OF DEPTH&VELOCITY =     .84                                       
 ============================================================================  
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____________________________________________________________________________ 
 **************************************************************************** 
                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE 
          (C) Copyright 1982-94 Advanced Engineering Software (aes) 
              Ver. 4.2A  Release Date: 6/01/94  License ID 1302 
 
                            Analysis prepared by: 
 
                            HICKS & HARTWICK, INC.                            
                             37 EAST OLIVE AVENUE                             
                          REDLANDS, CALIFORNIA 92373                          
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   TIME/DATE OF STUDY: 10:20   1/10/2019 
 ============================================================================ 
                                                                               
                                                                               
  ************************** DESCRIPTION OF STUDY **************************   
 * Tract No. 20257 - Griffin Residential III                                *  
 * Street Flow Depth - Proposed 10-year Hydrology                           *  
 * Pioneer Avenue – Interim Conditions (node C24)                           *  
  **************************************************************************   
                                                                               
----------------------------------------------------------------------------  
             * ENTERED INFORMATION FOR SUBCHANNEL NUMBER  1 :                  
             NODE NUMBER      "X" COORDINATE     "Y" COORDINATE                
                                                                               
                  1                   .00             101.00                   
                  2                   .01             100.00                   
                  3                   .17             100.00                   
                  4                 10.00              99.80                   
                  5                 10.17              99.13                   
                  6                 12.17              99.26                   
                  7                 44.00              99.90                   
             SUBCHANNEL SLOPE(FEET/FEET) =  .014000                            
             SUBCHANNEL MANNINGS FRICTION FACTOR =  .015000                    
                                                                               
 ............................................................................  
          SUBCHANNEL FLOW(CFS) =      25.1                                     
          SUBCHANNEL FLOW AREA(SQUARE FEET) =       5.63                       
          SUBCHANNEL FLOW VELOCITY(FEET/SEC.) =    4.461                       
          SUBCHANNEL FROUDE NUMBER =  1.607                                    
          SUBCHANNEL FLOW TOP-WIDTH(FEET) =      23.53                         
          SUBCHANNEL HYDRAULIC DEPTH(FEET) =     .24                           
                                                                               
 ----------------------------------------------------------------------------  
 ----------------------------------------------------------------------------  
             * ENTERED INFORMATION FOR SUBCHANNEL NUMBER  2 :                  
             NODE NUMBER      "X" COORDINATE     "Y" COORDINATE                
                                                                               
                  1                 54.00              99.70                   
                  2                 64.00              99.30                   
                  3                 96.00              99.90                   
                  4                120.00             100.35                   
             SUBCHANNEL SLOPE(FEET/FEET) =  .014000                            
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             SUBCHANNEL MANNINGS FRICTION FACTOR =  .015000                    
                                                                               
 ............................................................................  
          SUBCHANNEL FLOW(CFS) =      23.5                                     
          SUBCHANNEL FLOW AREA(SQUARE FEET) =       5.96                       
          SUBCHANNEL FLOW VELOCITY(FEET/SEC.) =    3.941                       
          SUBCHANNEL FROUDE NUMBER =  1.573                                    
          SUBCHANNEL FLOW TOP-WIDTH(FEET) =      30.56                         
          SUBCHANNEL HYDRAULIC DEPTH(FEET) =     .20                           
                                                                               
 ----------------------------------------------------------------------------  
 ----------------------------------------------------------------------------  
          TOTAL IRREGULAR CHANNEL FLOW(CFS) WANTED =      45.80                
          COMPUTED IRREGULAR CHANNEL FLOW(CFS) =      48.61                    
                                                                               
          ESTIMATED IRREGULAR CHANNEL NORMAL DEPTH WATER SURFACE               
          ELEVATION.............................     99.69                     
                                                                               
                                                                               
               NOTE: WATER SURFACE IS BELOW EXTREME                            
                     LEFT AND RIGHT BANK ELEVATIONS.                           
                                                                               
 ----------------------------------------------------------------------------  
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 ____________________________________________________________________________ 
 **************************************************************************** 
                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE 
          (C) Copyright 1982-94 Advanced Engineering Software (aes) 
              Ver. 4.2A  Release Date: 6/01/94  License ID 1302 
 
                            Analysis prepared by: 
 
                            HICKS & HARTWICK, INC.                            
                             37 EAST OLIVE AVENUE                             
                          REDLANDS, CALIFORNIA 92373                          
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   TIME/DATE OF STUDY: 10:20   1/10/2019 
 ============================================================================ 
                                                                               
                                                                               
  ************************** DESCRIPTION OF STUDY **************************   
 * Tract No. 20257 - Griffin Residential III                                *  
 * Street Flow Depth - Proposed 100-year Hydrology                          *  
 * Pioneer Avenue – Interim Conditions (node C24)                           *  
  **************************************************************************   
                                                                               
----------------------------------------------------------------------------  
             * ENTERED INFORMATION FOR SUBCHANNEL NUMBER  1 :                  
             NODE NUMBER      "X" COORDINATE     "Y" COORDINATE                
                                                                               
                  1                   .00             101.00                   
                  2                   .01             100.00                   
                  3                   .17             100.00                   
                  4                 10.00              99.80                   
                  5                 10.17              99.13                   
                  6                 12.17              99.26                   
                  7                 44.00              99.90                   
             SUBCHANNEL SLOPE(FEET/FEET) =  .014000                            
             SUBCHANNEL MANNINGS FRICTION FACTOR =  .015000                    
                                                                               
 ............................................................................  
          SUBCHANNEL FLOW(CFS) =      46.8                                     
          SUBCHANNEL FLOW AREA(SQUARE FEET) =       9.12                       
          SUBCHANNEL FLOW VELOCITY(FEET/SEC.) =    5.126                       
          SUBCHANNEL FROUDE NUMBER =  1.666                                    
          SUBCHANNEL FLOW TOP-WIDTH(FEET) =      31.02                         
          SUBCHANNEL HYDRAULIC DEPTH(FEET) =     .29                           
                                                                               
 ----------------------------------------------------------------------------  
 ----------------------------------------------------------------------------  
             * ENTERED INFORMATION FOR SUBCHANNEL NUMBER  2 :                  
             NODE NUMBER      "X" COORDINATE     "Y" COORDINATE                
                                                                               
                  1                 54.00              99.70                   
                  2                 64.00              99.30                   
                  3                 96.00              99.90                   
                  4                120.00             100.35                   
             SUBCHANNEL SLOPE(FEET/FEET) =  .014000                            
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             SUBCHANNEL MANNINGS FRICTION FACTOR =  .015000                    
                                                                               
 ............................................................................  
          SUBCHANNEL FLOW(CFS) =      51.7                                     
          SUBCHANNEL FLOW AREA(SQUARE FEET) =      10.42                       
          SUBCHANNEL FLOW VELOCITY(FEET/SEC.) =    4.968                       
          SUBCHANNEL FROUDE NUMBER =  1.666                                    
          SUBCHANNEL FLOW TOP-WIDTH(FEET) =      37.74                         
          SUBCHANNEL HYDRAULIC DEPTH(FEET) =     .28                           
                                                                               
 ----------------------------------------------------------------------------  
 ----------------------------------------------------------------------------  
          TOTAL IRREGULAR CHANNEL FLOW(CFS) WANTED =      94.50                
          COMPUTED IRREGULAR CHANNEL FLOW(CFS) =      98.50                    
                                                                               
          ESTIMATED IRREGULAR CHANNEL NORMAL DEPTH WATER SURFACE               
          ELEVATION.............................     99.82                     
                                                                               
                                                                               
               NOTE: WATER SURFACE IS BELOW EXTREME                            
                     LEFT AND RIGHT BANK ELEVATIONS.                           
                                                                               
 ----------------------------------------------------------------------------  
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 ____________________________________________________________________________ 
 **************************************************************************** 
                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE 
          (C) Copyright 1982-94 Advanced Engineering Software (aes) 
              Ver. 4.2A  Release Date: 6/01/94  License ID 1302 
 
                            Analysis prepared by: 
 
                            HICKS & HARTWICK, INC.                            
                             37 EAST OLIVE AVENUE                             
                          REDLANDS, CALIFORNIA 92373                          
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   TIME/DATE OF STUDY: 10:20   1/10/2019 
 ============================================================================ 
                                                                               
                                                                               
  ************************** DESCRIPTION OF STUDY **************************   
 * Tract No. 20257 - Griffin Residential III                                *  
 * Street Flow Depth - Proposed 10-year Hydrology                           *  
 * Pioneer Avenue – Proposed Conditions (node C24)                          *  
  **************************************************************************   
                                                                               
----------------------------------------------------------------------------  
             * ENTERED INFORMATION FOR SUBCHANNEL NUMBER  1 :                  
             NODE NUMBER      "X" COORDINATE     "Y" COORDINATE                
                                                                               
                  1                   .00             101.00                   
                  2                   .01             100.00                   
                  3                  5.17              99.90                   
                  4                 11.00              99.78                   
                  5                 11.17              99.11                   
                  6                 13.17              99.26                   
                  7                 33.00              99.66                   
             SUBCHANNEL SLOPE(FEET/FEET) =  .014000                            
             SUBCHANNEL MANNINGS FRICTION FACTOR =  .015000                    
                                                                               
 ............................................................................  
          SUBCHANNEL FLOW(CFS) =      37.1                                     
          SUBCHANNEL FLOW AREA(SQUARE FEET) =       6.94                       
          SUBCHANNEL FLOW VELOCITY(FEET/SEC.) =    5.349                       
          SUBCHANNEL FROUDE NUMBER =  1.679                                    
          SUBCHANNEL FLOW TOP-WIDTH(FEET) =      21.99                         
          SUBCHANNEL HYDRAULIC DEPTH(FEET) =     .32                           
                                                                               
 ----------------------------------------------------------------------------  
 ----------------------------------------------------------------------------  
             * ENTERED INFORMATION FOR SUBCHANNEL NUMBER  2 :                  
             NODE NUMBER      "X" COORDINATE     "Y" COORDINATE                
                                                                               
                  1                 64.83              99.02                   
                  2                 66.83              98.89                   
                  3                 67.00              99.56                   
                  4                 76.99              99.76                   
                  5                 77.00             101.00                   
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             SUBCHANNEL SLOPE(FEET/FEET) =  .014000                            
             SUBCHANNEL MANNINGS FRICTION FACTOR =  .015000                    
                                                                               
 ............................................................................  
          SUBCHANNEL FLOW(CFS) =      10.8                                     
          SUBCHANNEL FLOW AREA(SQUARE FEET) =       2.58                       
          SUBCHANNEL FLOW VELOCITY(FEET/SEC.) =    4.165                       
          SUBCHANNEL FROUDE NUMBER =  1.560                                    
          SUBCHANNEL FLOW TOP-WIDTH(FEET) =      11.67                         
          SUBCHANNEL HYDRAULIC DEPTH(FEET) =     .22                           
                                                                               
 ----------------------------------------------------------------------------  
 ----------------------------------------------------------------------------  
          TOTAL IRREGULAR CHANNEL FLOW(CFS) WANTED =      45.80                
          COMPUTED IRREGULAR CHANNEL FLOW(CFS) =      47.86                    
                                                                               
          ESTIMATED IRREGULAR CHANNEL NORMAL DEPTH WATER SURFACE               
          ELEVATION.............................     99.75                     
                                                                               
                                                                               
               NOTE: WATER SURFACE IS BELOW EXTREME                            
                     LEFT AND RIGHT BANK ELEVATIONS.                           
                                                                               
 ----------------------------------------------------------------------------  
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 ____________________________________________________________________________ 
 **************************************************************************** 
                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE 
          (C) Copyright 1982-94 Advanced Engineering Software (aes) 
              Ver. 4.2A  Release Date: 6/01/94  License ID 1302 
 
                            Analysis prepared by: 
 
                            HICKS & HARTWICK, INC.                            
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 ---------------------------------------------------------------------------- 
   TIME/DATE OF STUDY: 10:20   1/10/2019 
 ============================================================================ 
                                                                               
                                                                               
  ************************** DESCRIPTION OF STUDY **************************   
 * Tract No. 20257 - Griffin Residential III                                *  
 * Street Flow Depth - Proposed 100-year Hydrology                          *  
 * Pioneer Avenue – Proposed Conditions (node C24)                          *  
  **************************************************************************   
                                                                               
----------------------------------------------------------------------------  
             * ENTERED INFORMATION FOR SUBCHANNEL NUMBER  1 :                  
             NODE NUMBER      "X" COORDINATE     "Y" COORDINATE                
                                                                               
                  1                   .00             101.00                   
                  2                   .01             100.00                   
                  3                  5.17              99.90                   
                  4                 11.00              99.78                   
                  5                 11.17              99.11                   
                  6                 13.17              99.26                   
                  7                 33.00              99.66                   
             SUBCHANNEL SLOPE(FEET/FEET) =  .014000                            
             SUBCHANNEL MANNINGS FRICTION FACTOR =  .015000                    
                                                                               
 ............................................................................  
          SUBCHANNEL FLOW(CFS) =      68.5                                     
          SUBCHANNEL FLOW AREA(SQUARE FEET) =      11.16                       
          SUBCHANNEL FLOW VELOCITY(FEET/SEC.) =    6.143                       
          SUBCHANNEL FROUDE NUMBER =  1.742                                    
          SUBCHANNEL FLOW TOP-WIDTH(FEET) =      28.87                         
          SUBCHANNEL HYDRAULIC DEPTH(FEET) =     .39                           
                                                                               
 ----------------------------------------------------------------------------  
 ----------------------------------------------------------------------------  
             * ENTERED INFORMATION FOR SUBCHANNEL NUMBER  2 :                  
             NODE NUMBER      "X" COORDINATE     "Y" COORDINATE                
                                                                               
                  1                 64.83              99.02                   
                  2                 66.83              98.89                   
                  3                 67.00              99.56                   
                  4                 76.99              99.76                   
                  5                 77.00             101.00                   
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             SUBCHANNEL SLOPE(FEET/FEET) =  .014000                            
             SUBCHANNEL MANNINGS FRICTION FACTOR =  .015000                    
                                                                               
 ............................................................................  
          SUBCHANNEL FLOW(CFS) =      27.7                                     
          SUBCHANNEL FLOW AREA(SQUARE FEET) =       4.65                       
          SUBCHANNEL FLOW VELOCITY(FEET/SEC.) =    5.952                       
          SUBCHANNEL FROUDE NUMBER =  1.696                                    
          SUBCHANNEL FLOW TOP-WIDTH(FEET) =      12.16                         
          SUBCHANNEL HYDRAULIC DEPTH(FEET) =     .38                           
                                                                               
 ----------------------------------------------------------------------------  
 ----------------------------------------------------------------------------  
          TOTAL IRREGULAR CHANNEL FLOW(CFS) WANTED =      94.50                
          COMPUTED IRREGULAR CHANNEL FLOW(CFS) =      96.19                    
                                                                               
          ESTIMATED IRREGULAR CHANNEL NORMAL DEPTH WATER SURFACE               
          ELEVATION.............................     99.92                     
                                                                               
                                                                               
               NOTE: WATER SURFACE IS BELOW EXTREME                            
                     LEFT AND RIGHT BANK ELEVATIONS.                           
                                                                               
 ----------------------------------------------------------------------------  
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 ____________________________________________________________________________ 
 **************************************************************************** 
                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE 
          (C) Copyright 1982-94 Advanced Engineering Software (aes) 
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                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   TIME/DATE OF STUDY: 10:20   1/10/2019 
 ============================================================================ 
                                                                               
                                                                               
  ************************** DESCRIPTION OF STUDY **************************   
 * Tract No. 20257 - Griffin Residential III                                *  
 * Street Flow Depth - Proposed 10-year Hydrology                           *  
 * San Bernardino Avenue – Interim Conditions (node A29)                    *  
  **************************************************************************   
                                                                               
----------------------------------------------------------------------------  
             * ENTERED INFORMATION FOR SUBCHANNEL NUMBER  1 :                  
             NODE NUMBER      "X" COORDINATE     "Y" COORDINATE                
                                                                               
                  1                   .00             101.00                   
                  2                   .01             100.00                   
                  3                 11.00              99.78                   
                  4                 11.17              99.11                   
                  5                 13.17              99.24                   
                  6                 30.00              99.58                   
             SUBCHANNEL SLOPE(FEET/FEET) =  .017000                            
             SUBCHANNEL MANNINGS FRICTION FACTOR =  .015000                    
                                                                               
 ............................................................................  
          SUBCHANNEL FLOW(CFS) =      83.8                                     
          SUBCHANNEL FLOW AREA(SQUARE FEET) =      11.73                       
          SUBCHANNEL FLOW VELOCITY(FEET/SEC.) =    7.141                       
          SUBCHANNEL FROUDE NUMBER =  1.944                                    
          SUBCHANNEL FLOW TOP-WIDTH(FEET) =      28.00                         
          SUBCHANNEL HYDRAULIC DEPTH(FEET) =     .42                           
                                                                               
 ----------------------------------------------------------------------------  
 ----------------------------------------------------------------------------  
             * ENTERED INFORMATION FOR SUBCHANNEL NUMBER  2 :                  
             NODE NUMBER      "X" COORDINATE     "Y" COORDINATE                
                                                                               
                  1                 50.63              99.16                   
                  2                 52.63              99.03                   
                  3                 53.00              99.70                   
                  4                 65.99              99.96                   
                  5                 66.00             100.96                   
             SUBCHANNEL SLOPE(FEET/FEET) =  .017000                            
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             SUBCHANNEL MANNINGS FRICTION FACTOR =  .015000                    
                                                                               
 ............................................................................  
          SUBCHANNEL FLOW(CFS) =      17.7                                     
          SUBCHANNEL FLOW AREA(SQUARE FEET) =       3.64                       
          SUBCHANNEL FLOW VELOCITY(FEET/SEC.) =    4.864                       
          SUBCHANNEL FROUDE NUMBER =  1.760                                    
          SUBCHANNEL FLOW TOP-WIDTH(FEET) =      15.36                         
          SUBCHANNEL HYDRAULIC DEPTH(FEET) =     .24                           
                                                                               
 ----------------------------------------------------------------------------  
 ----------------------------------------------------------------------------  
          TOTAL IRREGULAR CHANNEL FLOW(CFS) WANTED =     101.00                
          COMPUTED IRREGULAR CHANNEL FLOW(CFS) =     101.47                    
                                                                               
          ESTIMATED IRREGULAR CHANNEL NORMAL DEPTH WATER SURFACE               
          ELEVATION.............................     99.96                     
                                                                               
                                                                               
               NOTE: WATER SURFACE IS BELOW EXTREME                            
                     LEFT AND RIGHT BANK ELEVATIONS.                           
                                                                               
 ----------------------------------------------------------------------------  
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 **************************************************************************** 
                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE 
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                             37 EAST OLIVE AVENUE                             
                          REDLANDS, CALIFORNIA 92373                          
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   TIME/DATE OF STUDY: 10:20   1/10/2019 
 ============================================================================ 
                                                                               
                                                                               
  ************************** DESCRIPTION OF STUDY **************************   
 * Tract No. 20257 - Griffin Residential III                                *  
 * Street Flow Depth - Proposed 100-year Hydrology                          *  
 * San Bernardino Avenue – Interim Conditions (node A29)                    *  
  **************************************************************************   
                                                                               
----------------------------------------------------------------------------  
             * ENTERED INFORMATION FOR SUBCHANNEL NUMBER  1 :                  
             NODE NUMBER      "X" COORDINATE     "Y" COORDINATE                
                                                                               
                  1                   .00             101.00                   
                  2                   .01             100.00                   
                  3                 11.00              99.78                   
                  4                 11.17              99.11                   
                  5                 13.17              99.24                   
                  6                 30.00              99.58                   
             SUBCHANNEL SLOPE(FEET/FEET) =  .017000                            
             SUBCHANNEL MANNINGS FRICTION FACTOR =  .015000                    
                                                                               
 ............................................................................  
          SUBCHANNEL FLOW(CFS) =     167.2                                     
          SUBCHANNEL FLOW AREA(SQUARE FEET) =      18.29                       
          SUBCHANNEL FLOW VELOCITY(FEET/SEC.) =    9.145                       
          SUBCHANNEL FROUDE NUMBER =  2.064                                    
          SUBCHANNEL FLOW TOP-WIDTH(FEET) =      29.99                         
          SUBCHANNEL HYDRAULIC DEPTH(FEET) =     .61                           
                                                                               
 ----------------------------------------------------------------------------  
 ----------------------------------------------------------------------------  
             * ENTERED INFORMATION FOR SUBCHANNEL NUMBER  2 :                  
             NODE NUMBER      "X" COORDINATE     "Y" COORDINATE                
                                                                               
                  1                 50.63              99.16                   
                  2                 52.63              99.03                   
                  3                 53.00              99.70                   
                  4                 65.99              99.96                   
                  5                 66.00             100.96                   
             SUBCHANNEL SLOPE(FEET/FEET) =  .017000                            
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             SUBCHANNEL MANNINGS FRICTION FACTOR =  .015000                    
                                                                               
 ............................................................................  
          SUBCHANNEL FLOW(CFS) =      52.4                                     
          SUBCHANNEL FLOW AREA(SQUARE FEET) =       7.02                       
          SUBCHANNEL FLOW VELOCITY(FEET/SEC.) =    7.465                       
          SUBCHANNEL FROUDE NUMBER =  1.946                                    
          SUBCHANNEL FLOW TOP-WIDTH(FEET) =      15.36                         
          SUBCHANNEL HYDRAULIC DEPTH(FEET) =     .46                           
                                                                               
 ----------------------------------------------------------------------------  
 ----------------------------------------------------------------------------  
          TOTAL IRREGULAR CHANNEL FLOW(CFS) WANTED =     216.00                
          COMPUTED IRREGULAR CHANNEL FLOW(CFS) =     219.66                    
                                                                               
          ESTIMATED IRREGULAR CHANNEL NORMAL DEPTH WATER SURFACE               
          ELEVATION.............................    100.18                     
                                                                               
                                                                               
               NOTE: WATER SURFACE IS BELOW EXTREME                            
                     LEFT AND RIGHT BANK ELEVATIONS.                           
                                                                               
 ----------------------------------------------------------------------------  
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 **************************************************************************** 
                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE 
          (C) Copyright 1982-94 Advanced Engineering Software (aes) 
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                            Analysis prepared by: 
 
                            HICKS & HARTWICK, INC.                            
                             37 EAST OLIVE AVENUE                             
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                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   TIME/DATE OF STUDY: 10:20   1/10/2019 
 ============================================================================ 
                                                                               
                                                                               
  ************************** DESCRIPTION OF STUDY **************************   
 * Tract No. 20257 - Griffin Residential III                                *  
 * Street Flow Depth - Proposed 10-year Hydrology                           *  
 * San Bernardino Avenue – Proposed Conditions (node A29)                   *  
  **************************************************************************   
                                                                               
----------------------------------------------------------------------------  
             * ENTERED INFORMATION FOR SUBCHANNEL NUMBER  1 :                  
             NODE NUMBER      "X" COORDINATE     "Y" COORDINATE                
                                                                               
                  1                   .00             101.00                   
                  2                   .01             100.00                   
                  3                  8.00              99.84                   
                  4                  8.17              99.17                   
                  5                 10.17             100.30                   
             SUBCHANNEL SLOPE(FEET/FEET) =  .017000                            
             SUBCHANNEL MANNINGS FRICTION FACTOR =  .015000                    
                                                                               
 ............................................................................  
          SUBCHANNEL FLOW(CFS) =       2.0                                     
          SUBCHANNEL FLOW AREA(SQUARE FEET) =        .47                       
          SUBCHANNEL FLOW VELOCITY(FEET/SEC.) =    4.141                       
          SUBCHANNEL FROUDE NUMBER =  1.464                                    
          SUBCHANNEL FLOW TOP-WIDTH(FEET) =       1.90                         
          SUBCHANNEL HYDRAULIC DEPTH(FEET) =     .25                           
                                                                               
 ----------------------------------------------------------------------------  
 ----------------------------------------------------------------------------  
             * ENTERED INFORMATION FOR SUBCHANNEL NUMBER  2 :                  
             NODE NUMBER      "X" COORDINATE     "Y" COORDINATE                
                                                                               
                  1                109.83              99.30                   
                  2                111.83              99.17                   
                  3                112.00              97.84                   
                  4                119.99             100.00                   
                  5                120.00             101.00                   
             SUBCHANNEL SLOPE(FEET/FEET) =  .017000                            
             SUBCHANNEL MANNINGS FRICTION FACTOR =  .015000                    
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 ............................................................................  
          SUBCHANNEL FLOW(CFS) =     100.2                                     
          SUBCHANNEL FLOW AREA(SQUARE FEET) =       8.94                       
          SUBCHANNEL FLOW VELOCITY(FEET/SEC.) =   11.212                       
          SUBCHANNEL FROUDE NUMBER =  2.049                                    
          SUBCHANNEL FLOW TOP-WIDTH(FEET) =       9.61                         
          SUBCHANNEL HYDRAULIC DEPTH(FEET) =     .93                           
                                                                               
 ----------------------------------------------------------------------------  
 ----------------------------------------------------------------------------  
          TOTAL IRREGULAR CHANNEL FLOW(CFS) WANTED =     101.00                
          COMPUTED IRREGULAR CHANNEL FLOW(CFS) =     102.13                    
                                                                               
          ESTIMATED IRREGULAR CHANNEL NORMAL DEPTH WATER SURFACE               
          ELEVATION.............................     99.85                     
                                                                               
                                                                               
               NOTE: WATER SURFACE IS BELOW EXTREME                            
                     LEFT AND RIGHT BANK ELEVATIONS.                           
                                                                               
 ----------------------------------------------------------------------------  
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 **************************************************************************** 
                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE 
          (C) Copyright 1982-94 Advanced Engineering Software (aes) 
              Ver. 4.2A  Release Date: 6/01/94  License ID 1302 
 
                            Analysis prepared by: 
 
                            HICKS & HARTWICK, INC.                            
                             37 EAST OLIVE AVENUE                             
                          REDLANDS, CALIFORNIA 92373                          
                                (909) 793-2257                                
 
 ---------------------------------------------------------------------------- 
   TIME/DATE OF STUDY: 10:20   1/10/2019 
 ============================================================================ 
                                                                               
                                                                               
  ************************** DESCRIPTION OF STUDY **************************   
 * Tract No. 20257 - Griffin Residential III                                *  
 * Street Flow Depth - Proposed 100-year Hydrology                          *  
 * San Bernardino Avenue – Proposed Conditions (node A29)                   *  
  **************************************************************************   
                                                                               
----------------------------------------------------------------------------  
             * ENTERED INFORMATION FOR SUBCHANNEL NUMBER  1 :                  
             NODE NUMBER      "X" COORDINATE     "Y" COORDINATE                
                                                                               
                  1                   .00             101.00                   
                  2                   .01             100.00                   
                  3                  8.00              99.84                   
                  4                  8.17              99.17                   
                  5                 10.17             100.30                   
             SUBCHANNEL SLOPE(FEET/FEET) =  .017000                            
             SUBCHANNEL MANNINGS FRICTION FACTOR =  .015000                    
                                                                               
 ............................................................................  
          SUBCHANNEL FLOW(CFS) =      29.3                                     
          SUBCHANNEL FLOW AREA(SQUARE FEET) =       4.31                       
          SUBCHANNEL FLOW VELOCITY(FEET/SEC.) =    6.798                       
          SUBCHANNEL FROUDE NUMBER =  1.840                                    
          SUBCHANNEL FLOW TOP-WIDTH(FEET) =      10.16                         
          SUBCHANNEL HYDRAULIC DEPTH(FEET) =     .42                           
                                                                               
 ----------------------------------------------------------------------------  
 ----------------------------------------------------------------------------  
             * ENTERED INFORMATION FOR SUBCHANNEL NUMBER  2 :                  
             NODE NUMBER      "X" COORDINATE     "Y" COORDINATE                
                                                                               
                  1                109.83              99.30                   
                  2                111.83              99.17                   
                  3                112.00              97.84                   
                  4                119.99             100.00                   
                  5                120.00             101.00                   
             SUBCHANNEL SLOPE(FEET/FEET) =  .017000                            
             SUBCHANNEL MANNINGS FRICTION FACTOR =  .015000                    
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 ............................................................................  
          SUBCHANNEL FLOW(CFS) =     188.7                                     
          SUBCHANNEL FLOW AREA(SQUARE FEET) =      13.47                       
          SUBCHANNEL FLOW VELOCITY(FEET/SEC.) =   14.010                       
          SUBCHANNEL FROUDE NUMBER =  2.145                                    
          SUBCHANNEL FLOW TOP-WIDTH(FEET) =      10.16                         
          SUBCHANNEL HYDRAULIC DEPTH(FEET) =    1.33                           
                                                                               
 ----------------------------------------------------------------------------  
 ----------------------------------------------------------------------------  
          TOTAL IRREGULAR CHANNEL FLOW(CFS) WANTED =     216.00                
          COMPUTED IRREGULAR CHANNEL FLOW(CFS) =     217.95                    
                                                                               
          ESTIMATED IRREGULAR CHANNEL NORMAL DEPTH WATER SURFACE               
          ELEVATION.............................    100.30                     
                                                                               
                                                                               
               NOTE: WATER SURFACE IS BELOW EXTREME                            
                     LEFT AND RIGHT BANK ELEVATIONS.                           
                                                                               
 ----------------------------------------------------------------------------  
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  Owner’s Certification   

Project Owner’s Certification 

 

This Water Quality Management Plan (WQMP) has been prepared for HERITAGE by Hicks & Hartwick, 

Inc.. The WQMP is intended to comply with the requirements of the City of Redlands and the NPDES 

Areawide Stormwater Program requiring the preparation of a WQMP. The undersigned, while it owns the 

subject property, is responsible for the implementation of the provisions of this plan and will ensure that 

this plan is amended as appropriate to reflect up‐to‐date conditions on the site consistent with San 

Bernardino County’s Municipal Storm Water Management Program and the intent of the NPDES Permit for 

San Bernardino County and the incorporated cities of San Bernardino County within the Santa Ana Region. 

Once the undersigned transfers its interest in the property, its successors in interest and the city/county 

shall be notified of the transfer. The new owner will be informed of its responsibility under this WQMP. A 

copy of the approved WQMP shall be available on the subject site in perpetuity. 

 

“I certify under a penalty of law that the provisions (implementation, operation, maintenance, and funding) 

of the WQMP have been accepted and that the plan will be transferred to future successors.” 

.

Project Data 

Permit/Application 

Number(s): 
****  Grading Permit Number(s):  **** 

Tract/Parcel Map 

Number(s): 
TR 20257  Building Permit Number(s):  **** 

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract):  APN 0167‐091‐02, ‐04, ‐05 & ‐08 

Owner’s Signature 

Owner Name: Michael Vairin 

Title  Owner 

Company  Griffin Residential III, LLC 

Address  110 North Lincoln Avenue, Suite 100 

Email  mvairin@griffin‐residential.com 

Telephone #  (714) 547‐3517 

Signature    Date   
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Preparer’s Certification 

Preparer’s Certification 

 

Project Data 
Permit/Application 

Number(s): 
****  Grading Permit Number(s):  **** 

Tract/Parcel Map 

Number(s): 
TR 20257  Building Permit Number(s):  **** 

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract):  APN 0167‐091,‐04,‐05,‐08 

 
“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control 
measures in this plan were prepared under my oversight and meet the requirements of Regional Water Quality 
Control Board Order No. R8‐2010‐0036.” 

 
Engineer:  Matthew C. Hicks  PE Stamp Be low 

Title  Principal 

Company  Hicks & Hartwick, Inc. 

Address  37 E Olive Ave STE C Redlands, CA 92372 

Email  matt@verycivil.com 

Telephone #  909‐793‐2257 

Signature 
 

Date  12‐21‐2018 
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Section 1  Discretionary Permit(s) 

Form 1‐1 Project Information 

Project Name     Heritage 

Project Owner Contact Name:  Michael Vairin 

Mailing 

Address:   

110 N. Lincoln Avenue, Suite 100 

Corona, CA 92882 

E‐mail 

Address:  

mvairin@griffin‐

residential.com 
Telephone:   (941) 547‐3517

Permit/Application Number(s):    **** 
Tract/Parcel Map 

Number(s):   
TR 20257 

Additional Information/ 

Comments: 
 

Description of Project: 
The project is a 211 lot single family residential subdivision.  It will include two infiltration 

basins to manage storm water quality. 

Provide summary of Conceptual 

WQMP conditions (if previously 

submitted and approved). Attach 

complete copy. 

Water Treatment Overview  

 

Heritage is a single family residential project located on approximately 37.25 acres.  The 

project consists of 211 lots with a minimum lot size of 3,375 SF. Tract 20257 is bounded on 

the north by Pioneer Avenue and on the south by San Bernardino Avenue and lies between 

future New York Street on the west and Texas Street to the east.  Project flows drain 

generally east to west through the proposed street system with storm drain outlets into two 

infiltration basins located at the northwest and southwest corners of the project site.  The 

project is located within an HCOC exempt area of the City and no HCOC analysis was 

performed with this study.  

The site is within soils groups A & B indicating infiltration feasibility. Infiltration testing on 

the project site at several locations indicate infiltration rates that fall within the accepted 

range for using infiltration best management practices (BMPs). The full LID DCV 

requirements will be handled by the proposed infiltration basins.  
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Section 2  Project Description 
2.1  Project Information 
This section of the WQMP should provide the information listed below. The information provided for 

Conceptual/ Preliminary WQMP should give sufficient detail to identify the major proposed site design and LID 

BMPs and other anticipated water quality features that impact site planning. Final Project WQMP must 

specifically identify all BMP incorporated into the final site design and provide other detailed information as 

described herein.   

The purpose of this information is to help determine the applicable development category, pollutants of 

concern, watershed description, and long term maintenance responsibilities for the project, and any applicable 

water quality credits. This information will be used in conjunction with the information in Section 3, Site 

Description, to establish the performance criteria and to select the LID BMP or other BMP for the project or 

other alternative programs that the project will participate in, which are described in Section 4.  

Form 2.1‐1  Description of Proposed Project 

1 Development Category (Select all that apply): 

 Significant re‐development 

involving the addition or 

replacement of 5,000 ft2 or 

more of impervious surface on 

an already developed site 

New development involving 

the creation of 10,000 ft2 or 

more of impervious surface 

collectively over entire site 

 Automotive repair 

shops with standard 

industrial classification (SIC) 

codes 5013, 5014, 5541, 

7532‐ 7534, 7536‐7539 

Restaurants (with SIC 

code 5812) where the land 

area of development is 

5,000 ft2 or more 

  Hillside developments of 

5,000 ft2 or more which are 

located on areas with known 

erosive soil conditions or 

where the natural slope is 

25 percent or more 

  Developments of 2,500 ft2 

of impervious surface or more 

adjacent to (within 200 ft) or 

discharging directly into 

environmentally sensitive areas 

or waterbodies listed on the 

CWA Section 303(d) list of 

impaired waters. 

  Parking lots of 5,000 ft2 

or more exposed to storm 

water 

  Retail gasoline outlets 
that are either 5,000 ft2 or 

more, or have a projected 

average daily traffic of 100 

or more vehicles per day 

  Non‐Priority / Non‐Category Project   May require source control LID BMPs and other LIP requirements. Please consult with local 

jurisdiction on specific requirements. 

2 
Project Area (ft2):    1,562,061  3 

Number of Dwelling Units:  211  4
 SIC Code:    1521 

5 
Is Project going to be phased?  Yes     No     If yes, ensure that the WQMP evaluates each phase as a distinct DA, requiring LID 

BMPs to address runoff at time of completion.   

6 
Does Project include roads?  Yes   No    If yes, ensure that applicable requirements for transportation projects are addressed (see 

Appendix A of TGD for WQMP)   
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2.2  Property Ownership/Management 
Describe the ownership/management of all portions of the project and site.  State whether any infrastructure 

will transfer to public agencies (City, County, Caltrans, etc.) after project completion. State if a homeowners or 

property owners association will be formed and be responsible for the long‐term maintenance of project 

stormwater facilities. Describe any lot‐level stormwater features that will be the responsibility of individual 

property owners. 

Form 2.2‐1 Property Ownership/Management 

Describe property ownership/management responsible for long‐term maintenance of WQMP stormwater facilities: 

The project will not form a “Property Owners Association” to handle “Water Quality Management Plan” related issues. Water 

Quality Management Plan related maintenance issues will be addressed as follows: 

 

1. The Homeowners will be responsible for maintenance on their individual lots (Lots 1‐211) 

2. A Community Facilities District will be responsible for maintenance of the open space lots A‐G.  
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2.3  Potential Stormwater Pollutants 
Determine and describe expected stormwater pollutants of concern based on land uses and site activities (refer 

to Table 3‐3 in the TGD for WQMP). 

 

Form 2.3‐1 Pollutants of Concern 

Pollutant 
Please check:   

E=Expected, N=Not 
Expected 

Additional Information and Comments 

Pathogens (Bacterial / Virus)  E    N               

Nutrients ‐ Phosphorous  E    N               

Nutrients ‐ Nitrogen  E    N               

Noxious Aquatic Plants  E    N               

Sediment  E    N               

Metals  E    N               

Oil and Grease  E    N               

Trash/Debris  E    N               

Pesticides / Herbicides  E    N               

Organic Compounds  E    N               

Other:             E    N               

Other:             E    N               

Other:             E    N               

Other:             E    N               

Other:             E    N               
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2.4  Water Quality Credits 
A water quality credit program is applicable for certain types of development projects if it is not feasible to meet 

the requirements for on‐site LID. Proponents for eligible projects, as described below, can apply for water 

quality credits that would reduce project obligations for selecting and sizing other treatment BMP or 

participating in other alternative compliance programs. Refer to Section 6.2 in the TGD for WQMP to 

determine if water quality credits are applicable for the project. 

Form 2.4‐1 Water Quality Credits 

1 
Project Types that Qualify for Water Quality Credits: Select all that apply 

 Redevelopment projects that 

reduce the overall impervious 

footprint of the project site. 

[Credit = % impervious reduced] 
 

Current= ‐ SF 

New= ‐ SF 

Credit=0% 

Higher density 

development projects  

Vertical density [20%] 

7 units/ acre [5%] 

 Mixed use development, 

(combination of residential, 

commercial, industrial, office, 

institutional, or other land uses 

which incorporate design principles 

that demonstrate environmental 

benefits not realized through single 

use projects) [20%] 

Brownfield 

redevelopment 

(redevelop real property 

complicated by presence 

or potential of hazardous 

contaminants) [25%] 

  Redevelopment projects in 

established historic district, 

historic preservation area, or 

similar significant core city center 

areas [10%] 

  Transit‐oriented 

developments (mixed use 

residential or commercial 

area designed to maximize 

access to public 

transportation) [20%] 

 In‐fill projects (conversion of 

empty lots & other underused 

spaces < 5 acres, substantially 

surrounded by urban land uses, into 

more beneficially used spaces, such 

as residential or commercial areas) 

[10%] 

  Live‐Work 

developments (variety of 

developments designed 

to support residential and 

vocational needs) [20%] 

2 
Total Credit 0% (Total all credit percentages up to a maximum allowable credit of 50 percent) 

Description of Water Quality 

Credit Eligibility (if applicable) 

 

N/A 
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Section 3  Site and Watershed Description 
Describe the project site conditions that will facilitate the selection of BMP through an analysis of the physical 

conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) that collect 

flow from a portion of the site and describe how runoff from each DA (and sub‐watershed DMAs) is conveyed 

to the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. The form below is provided as an example. 

Then complete Forms 3.2 and 3.3 for each DA on the project site. If the project has more than one 

drainage area for stormwater management, then complete additional versions of 

these forms for each DA / outlet. 

 

Form 3‐1  Site Location and Hydrologic Features 

Site coordinates take GPS 
measurement at  approximate 

center of site 
Latitude  34.0795°  Longitude  ‐117.1933° 

Thomas Bros Map page  

           

1 
San Bernardino County climatic region:       Valley     Mountain 

2 
Does the site have more than one drainage area (DA):  Yes     No  If no, proceed to Form 3‐2. If yes, then use this form to show a 

conceptual schematic describing DMAs and hydrologic feature connecting DMAs to the site outlet(s). An example is provided below that can be 

modified for proposed project or a drawing clearly showing DMA and flow routing may be attached
 

 

 

 

 

 

 

Example only – modify for project specific WQMP using additional form 

Conveyance  Briefly describe on‐site drainage features to convey runoff that is not retained within a DMA 

DA1 DMA A flows to 

Outlet 1 

Project flows in DA 1 will travel through the internal street system to a series of catch basins at the 

north‐westerly corner of the project site.  Flows captured by the catch basins will travel through a 

storm drain system and outlet into Infiltration Basin ‘A’ for DCV treatment. 

DA2 DMA A flows to 

Outlet 2 

Project flows in DA 2 will travel through the internal street system to a set of catch basins at the 

south‐westerly corner of the project site.  Flows captured by the catch basins will travel through a 

storm drain system and outlet into Infiltration Basin ‘B’ for DCV treatment. 

   

Outlet 1 

DA1 DMA A 

Outlet 2

DA2 DMA A
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Form 3‐2 Existing Hydrologic Characteristics for Drainage Area 1  

For Drainage Area 1’s sub‐watershed DMA, 

provide the following characteristics
  DMA A  DMA B  DMA C  DMA D 

1 
DMA drainage area (ft2)  1,267,457                                     

2 
Existing site impervious area (ft2)

  0
 

         
 

         
 

         
 

3
 Antecedent moisture condition For desert 

areas, use 

http://www.sbcounty.gov/dpw/floodcontrol/pdf/2

0100412_map.pdf
 

II           
 

         
 

         
 

4
 Hydrologic soil group  Refer to Watershed 

Mapping Tool – 

http://sbcounty.permitrack.com/WAP 

A/B           
 

         
 

         
 

5 Longest flowpath length (ft)
  1,360                    

 
         

6
 Longest flowpath slope (ft/ft)

  .018
                                     

7
 Current land cover type(s)  Select from Fig C‐3 

of Hydrology Manual
  Annual Grass

                                     

8
 Pre‐developed pervious area condition: 

Based on the extent of wet season vegetated cover 

good >75%; Fair 50‐75%; Poor  <50% Attach photos 

of site to support rating 

Fair 
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Form 3‐2 Existing Hydrologic Characteristics for Drainage Area 2 

For Drainage Area 1’s sub‐watershed DMA, 

provide the following characteristics
  DMA A  DMA B  DMA C  DMA D 

1 
DMA drainage area (ft2)  294,604                                     

2 
Existing site impervious area (ft2)

  0
 

         
 

         
 

         
 

3
 Antecedent moisture condition For desert 

areas, use 

http://www.sbcounty.gov/dpw/floodcontrol/pdf/2

0100412_map.pdf
 

II           
 

         
 

         
 

4
 Hydrologic soil group  Refer to Watershed 

Mapping Tool – 

http://sbcounty.permitrack.com/WAP 

A/B           
 

         
 

         
 

5 Longest flowpath length (ft)
  1,300                    

 
         

6
 Longest flowpath slope (ft/ft)

  .017
                                     

7
 Current land cover type(s)  Select from Fig C‐3 

of Hydrology Manual
  Annual Grass

                                     

8
 Pre‐developed pervious area condition: 

Based on the extent of wet season vegetated cover 

good >75%; Fair 50‐75%; Poor  <50% Attach photos 

of site to support rating 

Fair 
                                   

 

Photo 1:  At southwest corner of project site looking east along San Bernardino Ave and south project boundary. 
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Photo 2:  At northwest corner of project site on Pioneer Avenue looking south along west project boundary and future New York Street.

 

Photo 3:  At northwest corner of project site looking east along Pioneer Street and north project boundary. 
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Photo 4:  At northeast corner of project site looking south along Texas Street and east project boundary. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 5:  At southeast corner of project site looking north along Texas Street and east project boundary. 
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Form 3‐2 Existing Hydrologic Characteristics for Drainage Area 1 

(use only as needed for additional DMA w/in DA 1) 
For Drainage Area 1’s sub‐watershed DMA, 

provide the following characteristics
  DMA E  DMA F  DMA G  DMA H 

1 
DMA drainage area (ft2)                                                 

2 
Existing site impervious area (ft2)

           
 

         
 

         
 

         
 

3
 Antecedent moisture condition For desert 

areas, use 

http://www.sbcounty.gov/dpw/floodcontrol/pdf/2

0100412_map.pdf
 

         
 

         
 

         
 

         
 

4
 Hydrologic soil group  Refer to Watershed 

Mapping Tool – 

http://sbcounty.permitrack.com/WAP 

         
 

         
 

         
 

         
 

5 Longest flowpath length (ft)
                               

 
         

6
 Longest flowpath slope (ft/ft)

           
                                     

7
 Current land cover type(s)  Select from Fig C‐3 

of Hydrology Manual
           

                                     

8
 Pre‐developed pervious area condition: 

Based on the extent of wet season vegetated cover 

good >75%; Fair 50‐75%; Poor  <50% Attach photos 

of site to support rating 
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Form 3‐3 Watershed Description for Drainage Area        

Receiving waters 
Refer to Watershed Mapping Tool ‐ 

http://sbcounty.permitrack.com/WAP 

See ‘Drainage Facilities” link at this website 

Santa Ana River Reach 5 
˅ 

Santa Ana River Reach 4 
˅ 

Santa Ana River Reach 3 
˅ 

Prado Basin 

 

Applicable TMDLs 
Refer to Local Implementation Plan 

None 

303(d) listed impairments  
Refer to Local Implementation Plan and Watershed 

Mapping Tool –  

http://sbcounty.permitrack.com/WAP and State 

Water Resources Control Board website – 

http://www.waterboards.ca.gov/santaana/water_iss

ues/programs/tmdl/index.shtml  

None for immediate receiving waters 
Santa Ana River Reach 4 – pathogens 

Santa Ana River Reach 3 – pathogens / metals 

Environmentally Sensitive Areas (ESA) 
Refer to Watershed Mapping Tool –  

http://sbcounty.permitrack.com/WAP 
None 

Unlined Downstream Water Bodies 
Refer to Watershed Mapping Tool –  

http://sbcounty.permitrack.com/WAP 

Santa Ana River Reach 5, Reach 4, Reach 3 

Hydrologic Conditions of Concern 

  Yes Complete Hydrologic Conditions of Concern (HCOC) Assessment. Include Forms 

4.2‐2 through Form 4.2‐5 and Hydromodification BMP Form 4.3‐10 in submittal  

  No 

Watershed–based BMP included in a RWQCB 

approved WAP 

  Yes Attach verification of regional BMP evaluation criteria in WAP  

•  More Effective than On‐site LID 

•  Remaining Capacity for Project DCV  

•  Upstream of any Water of the US 

•  Operational at Project Completion 

•  Long‐Term Maintenance Plan  

 No 
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Section 4  Best Management Practices (BMP) 

4.1  Source Control BMP 

4.1.1  Pollution Prevention  

Non‐structural and structural source control BMP are required to be incorporated into all new development 

and significant redevelopment projects. Form 4.1‐1 and 4.1‐2 are used to describe specific source control BMPs 

used in the WQMP or to explain why a certain BMP is not applicable. Table 7‐3 of the TGD for WQMP provides 

a list of applicable source control BMP for projects with specific types of potential pollutant sources or activities. 

The source control BMP in this table must be implemented for projects with these specific types of potential 

pollutant sources or activities. 

The preparers of this WQMP have reviewed the source control BMP requirements for new development and 

significant redevelopment projects. The preparers have also reviewed the specific BMP required for project as 

specified in Forms 4.1‐1 and 4.1‐2. All applicable non‐structural and structural source control BMP shall be 

implemented in the project.
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Form 4.1‐1 Non‐Structural Source Control BMPs 

Identifier  Name 
Check One 

Describe BMP Implementation OR, 

if not applicable, state reason Included 
Not 

Applicable 

N1 
Education of Property Owners, Tenants 

and Occupants on Stormwater BMPs 
   

The project owner will provide educational materials to property owners within the 

project. The materials will discuss water quality management issues relating to the 

project and property owners individual and corporate responsibilities. The materials will 

contain appropriate information from private and government resources. These 

materials will include information on general good housekeeping practices that 

contribute to protection of Storm water quality, and BMPs that eliminate or reduce 

pollution. The materials will describe the use of chemicals (including household type) 

that should be limited to the property, with no discharge of specified wastes via hosing 

or other direct discharge to gutters, catch basins, and storm drains.  These materials will 

be made available by the owner and are attached to the WQMP template as 

Attachment H. The owner will note the availability of stormwater information and 

educational materials available on the San Bernardino County Website 

http://www.sbcountystormwater.org/ A copy of these materials and a copy of the 

WQMP must be given to each property owner with the purchase of a lot within the 

subdivision at the close of purchase. 

N2  Activity Restrictions 
   

All activities are restricted for which there isn’t an appropriate BMP provided for in this 

WQMP. 

N3  Landscape Management BMPs 
   

The Homeowners shall comply with landscape requirements in accordance with CASQA 

New Development BMP Handbook SD‐10 (attached). All new landscapes shall 

incorporate the requirements of this BMP to maximize infiltration, provide retention, 

slow runoff and minimize impervious land coverage. 

N4  BMP Maintenance 
   

1. The Homeowners will be responsible for BMP maintenance on their individual lots 

(Lots 1‐211). 

2. The City of Redlands will own Lot A‐G in Fee Title and will be responsible for BMP 

Maintenance via a Communities Facilities District. 
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Form 4.1‐1 Non‐Structural Source Control BMPs 

N5 
Title 22 CCR Compliance  

(How development will comply) 
   

The homeowners must comply the County ordinances for Hazardous waste and waste 

disposal. The City of Redlands through the Fire Department provides for household 

hazardous waste collection. The homeowners shall comply by using this facility to 

dispose of all leftover pesticides, fertilizers, herbicides, oil, paints, antifreeze, batteries, 

corrosives and flammables. Alternate approved sites for disposal are available. See the 

San Bernardino County stormwater website for additional disposal locations. 

Additionally, there are educational material covering hazardous waste covered under 

N1. The current educational materials are attached to this WQMP. 

N6  Local Water Quality Ordinances 
   

The Project must comply with any applicable local water quality ordinances. The local 

jurisdiction (City of Redlands) under local water quality ordinances, has authority to 

ensure clean stormwater discharges from the site. 

N7  Spill Contingency Plan 
    Not required for single family residences. 

N8  Underground Storage Tank Compliance 
    No underground storage tanks on this site. 

N9 
Hazardous Materials Disclosure 

Compliance 
    Not required for single family residences. 

N10  Uniform Fire Code Implementation 
   

The project shall comply with Article 80 of the Uniform Fire Code enforced by the City of 

Redlands Fire department. All hazardous materials covered by this code are banned 

from this project. 

N11  Litter/Debris Control Program 
   

1. The Homeowners will be responsible for litter and debris on their individual 

lots (Lots 1‐211). 

2. The City of Redlands will own Lots A‐G in Fee Title and will be responsible for 

litter and debris control via a CFD.  

N12  Employee Training 
    This does not apply to a single family residential project. 
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Form 4.1‐1 Non‐Structural Source Control BMPs 

Identifier  Name 
Check One 

Describe BMP Implementation OR, 

if not applicable, state reason 
Included 

Not 
Applicable 

N13  Housekeeping of Loading Docks 
    There are no onsite loading docks. 

N14  Catch Basin Inspection Program 
   

The single family residences have no catch basins within their single family lots. The 

proposed catch basins will be within the City of Redlands maintenance areas and will be 

covered by their own inspection program. 

N15 
Vacuum Sweeping of Private Streets and 

Parking Lots 
    This project has no private streets or parking lots.  

N16 
Other Non‐structural Measures for Public 

Agency Projects 
    This is not a public agency project. 

N17 
Comply with all other applicable NPDES 

permits 
    None required. 
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Form 4.1‐2 Structural Source Control BMPs 

Identifier  Name 

Check One 
Describe BMP Implementation OR, 

If not applicable, state reason Included 
Not 

Applicable 

S1 
Provide storm drain system stencilling and signage 
(CASQA New Development BMP Handbook SD‐13) 

   

Signage notices regarding discharge prohibitions will be placed at storm drain 

inlets to eliminate or reduce dumping and littering.  The phrase “No Dumping – 

Drains to Creek,” or an equally effective phrase as approved by the City of 

Redlands, will be stenciled on catch basins (inlets) to alert the public as to the 

destination of pollutants discharged into storm drains.  This signage will be 

maintained by the owner. This project site will include storm drain signage 

implemented consistent with BMP SD‐13 (Reference SD‐13 attached under the 

BMP section 6.4). The above phrase has been approved by the City of Redlands. 

S2 
Design and construct outdoor material storage 
areas to reduce pollution introduction (CASQA 
New Development BMP Handbook SD‐34) 

    There will be no outdoor material storage on this site. 

S3 
Design and construct trash and waste storage 
areas to reduce pollution introduction (CASQA 
New Development BMP Handbook SD‐32) 

    There are no trash or waste storage areas on this site 

S4 

Use efficient irrigation systems & landscape 
design, water conservation, smart controllers, and 
source control (Statewide Model Landscape 
Ordinance; CASQA New Development BMP 
Handbook SD‐12) 

   

Irrigation methods will be utilized to minimize runoff of excess irrigation water 

across impervious surfaces and into the storm water conveyance system.  Such 

measures shall include employing rain‐triggered shutoff devices to eliminate or 

reduce irrigation during and immediately after precipitation, using mulches (such 

as wood chips) to minimize sediment in runoff and to maintain soil infiltration 

capacity, and coordinating design of the irrigation system and landscape to 

minimize overspray and runoff.  Irrigation systems shall flow reducers or shutoff 

valves triggered by a pressure drop to control water loss in the event of broken 

sprinkler heads or water supply lines.  Water conservation devices such as 

programmable irrigation timers and soil moisture sensors shall be used. This 

project will be designed for efficient irrigation by implementation of BMP SD‐12. 

Reference SD‐12 attached under the BMP section 6.4B. 

S5 

Finish grade of landscaped areas at a minimum of 

1‐2 inches below top of curb, sidewalk, or 

pavement 

   
All parkway strips shall be finish‐graded at a minimum of 1‐2 inches below top of 

curb or sidewalk for increased retention/infiltration of stormwater and irrigation 

water. 
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S6 

Protect slopes and channels and provide energy 

dissipation (CASQA New Development BMP 

Handbook SD‐10) 

   

Project plans will include Source‐Control BMPs to decrease the potential for 

erosion of slopes, channels, and storm drain outlets. Slope runoff will be conveyed 

safely from the tops of slopes. 

1. All manufactured slopes within the project will be landscaped and 

protected. 

2. Prior to slope landscaping slopes shall be stabilized per the SWPPP. 

3. Install energy dissipaters per the Final project plans at the outlet 

locations shown on the attached BMP exhibit. 

4. Onsite conveyance channels (drainage swales) will be lined, where 

appropriate, to reduce erosion caused by increased flow velocity due to 

increases in tributary impervious area.   

 

S7 
Covered dock areas (CASQA New Development 

BMP Handbook SD‐31) 
    N/A There are no covered dock areas. 

S8 

Covered maintenance bays with spill containment 

plans (CASQA New Development BMP Handbook 

SD‐31) 

    N/A There are no covered maintenance bays. 

S9 
Vehicle wash areas with spill containment plans 

(CASQA New Development BMP Handbook SD‐33) 
    N/A There are no vehicle wash areas. 

S10 
Covered outdoor processing areas (CASQA New 

Development BMP Handbook SD‐36) 
    N/A There are no outdoor processing areas. 

S11 

Equipment wash areas with spill containment 

plans (CASQA New Development BMP Handbook 

SD‐33) 

    N/A None on this site. 

S12 
Fueling areas (CASQA New Development BMP 

Handbook SD‐30) 
    N/A None on this site. 

S13 
Hillside landscaping (CASQA New Development 

BMP Handbook SD‐10) 
    N/A None on this site. 

S14  Wash water control for food preparation areas 
    N/A None on this site. 

S15 
Community car wash racks (CASQA New 

Development BMP Handbook SD‐33) 
    N/A None on this site. 
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4.1.2  Preventative LID Site Design Practices 

Site design practices associated with new LID requirements in the MS4 Permit should be considered in the earliest 

phases of a project. Preventative site design practices can result in smaller DCV for LID BMP and hydromodification 

control BMP by reducing runoff generation. Describe site design and drainage plan including: 

Refer to Section 5.2 of the TGD for WQMP for more details. 

Form 4.1‐3 Preventative LID Site Design Practices Checklist 
Site Design Practices 
If yes, explain how preventative site design practice is addressed in project site plan. If no, other LID BMPs must be selected to meet targets 

Minimize impervious areas: Yes      No   
Explanation:  Sidewalks will be designed to connect to the driveway only, eliminating some impervious area.  The minimum 

allowable street width is being used minimizing impervious street area.  A majority of the proposed housing will be 2‐story 

houses minimizing the building footprint. 

Maximize natural infiltration capacity: Yes   No   

Explanation:  The proposed infiltration basins for the project will be flagged or staked off during construction operations to 
maximize the natural infiltration capacity of those areas. 

Preserve existing drainage patterns and time of concentration: Yes   No   

Explanation: The project proposes to extend the time of concentration with addition of two proposed infiltration basins. 

Disconnect impervious areas: Yes   No   

Explanation: The project is proposing to direct runoff to planters and landscaped areas and incorporates permeable areas 
throughout the site to accept runoff. All roof downspouts will drain to pervious areas. 

Protect existing vegetation and sensitive areas: Yes   No   

Explanation: There are no existing vegetative or sensitive areas on this site. 

Re‐vegetate disturbed areas: Yes   No   

Explanation:  All disturbed areas without impervious construction will be revegetated. 

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes   No   

Explanation: This WQMP has designated two infiltration basin areas that will be identified as a ‘no compaction zone’ during 
site grading and construction. 

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes   No   
Explanation: Individual lots will be surrounded with a vegetated swale sloping at 1% minimum. 

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes   No   
Explanation: The house pads and street areas will not utilize this feature, but the park areas and infiltration basins will use this 
feature. 

 A narrative of site design practices utilized or rationale for not using practices 

 A narrative of how site plan incorporates preventive site design practices 

 Include an attached Site Plan layout which shows how preventative site design practices are included in 
WQMP 
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4.2  Project Performance Criteria 
The purpose of this section of the Project WQMP is to establish targets for post‐development hydrology based on 

performance criteria specified in the MS4 Permit. These targets include runoff volume for water quality control 

(referred to as LID design capture volume), and runoff volume, time of concentration, and peak runoff for 

protection of any downstream waterbody segments with a HCOC. If the project has more than one 

outlet for stormwater runoff, then complete additional versions of these forms for each 

DA / outlet. 

Methods applied in the following forms include: 

 For LID BMP Design Capture Volume (DCV), the San Bernardino County Stormwater Program requires use of 

the P6 method (MS4 Permit Section XI.D.6a.ii) – Form 4.2‐1 

 For HCOC pre‐ and post‐development hydrologic calculation, the San Bernardino County Stormwater Program 

requires the use of the Rational Method (San Bernardino County Hydrology Manual Section D). Forms 4.2‐2 

through Form 4.2‐5 calculate hydrologic variables including runoff volume, time of concentration, and peak 

runoff from the project site pre‐ and post‐development using the Hydrology Manual Rational Method approach. 

For projects greater than 640 acres (1.0 mi2), the Rational Method and these forms should not be used. For such 

projects, the Unit Hydrograph Method (San Bernardino County Hydrology Manual Section E) shall be applied 

for hydrologic calculations for HCOC performance criteria. 

Refer to Section 4 in the TGD for WQMP for detailed guidance and instructions. 

Form 4.2‐1  LID BMP Performance Criteria for Design Capture Volume

(DA 1) 

1 Project area DA 1 (ft2): 

1,267,457 

2 
Imperviousness after applying preventative 

site design practices (Imp%): 55.18% 

3 
Runoff Coefficient (Rc):  0.37 

Rc = 0.858(Imp%)^3‐0.78(Imp%)^2+0.774(Imp%)+0.04 

4 
Determine 1‐hour rainfall depth for a 2‐year return period P2yr‐1hr (in):  0.480   http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

5 
Compute P6, Mean 6‐hr Precipitation (inches):  0.71 

P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3‐1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)   

6 
Drawdown Rate  

Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 

by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 

reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 

reduced.  

24‐hrs             

48‐hrs   

7 
Compute design capture volume, DCV (ft3):  55,078  

DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24‐hr  = 1.582; 48‐hr = 1.963)  

Compute separate DCV for each outlet from the project site per schematic drawn in Form 3‐1 Item 2 

 

 

 

 



Water Quality Management Plan (WQMP) 
   

 

      4‐9 

Form 4.2‐1  LID BMP Performance Criteria for Design Capture Volume

(DA 2) 

1 Project area DA 1 (ft2): 

294,604 

2 
Imperviousness after applying preventative 

site design practices (Imp%): 52.38% 

3 
Runoff Coefficient (Rc):  0.35 

Rc = 0.858(Imp%)^3‐0.78(Imp%)^2+0.774(Imp%)+0.04 

4 
Determine 1‐hour rainfall depth for a 2‐year return period P2yr‐1hr (in):  0.480   http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

5 
Compute P6, Mean 6‐hr Precipitation (inches):  0.71 

P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3‐1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)   

6 
Drawdown Rate  

Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 

by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 

reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 

reduced.  

24‐hrs             

48‐hrs   

7 
Compute design capture volume, DCV (ft3):  12,150  

DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24‐hr  = 1.582; 48‐hr = 1.963)  

Compute separate DCV for each outlet from the project site per schematic drawn in Form 3‐1 Item 2 
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Form 4.2‐2  Summary of HCOC Assessment (DA 1) 

Does project have the potential to cause or contribute to an HCOC in a downstream channel:  Yes      No   

Go to:   http://sbcounty.permitrack.com/WAP 

If “Yes”, then complete HCOC assessment of site hydrology for 2yr storm event using Forms 4.2‐3 through 4.2‐5 and insert results below 

(Forms 4.2‐3 through 4.2‐5 may be replaced by computer software analysis based on the San Bernardino County Hydrology Manual) 

If “No,” then proceed to Section 4.3 Project Conformance Analysis 

Condition  Runoff Volume (ft3)  Time of Concentration (min)  Peak Runoff (cfs) 

Pre‐developed 
1  

Form 4.2‐3 Item 12 

2  

Form 4.2‐4 Item 13 

3  

Form 4.2‐5 Item 10 

Post‐developed 
4  

Form 4.2‐3 Item 13 

5  

Form 4.2‐4 Item 14 

6  

Form 4.2‐5 Item 14 

Difference 
7   

Item 4 – Item 1 

8   

Item 2 – Item 5 

9   

Item 6 – Item 3 

Difference  

(as % of pre‐developed) 

10 % 

Item 7 / Item 1 

11 % 

Item 8 / Item 2 

12 % 

Item 9 / Item 3 
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Form 4.2‐3  HCOC Assessment for Runoff Volume (DA 1) 
Weighted Curve Number 

Determination for: 

Pre‐developed DA 

DMA A  DMA B  DMA C  DMA D  DMA E  DMA F  DMA G  DMA H 

1a Land Cover type                                                                                       

2a Hydrologic Soil Group (HSG)                                                                                       

3a DMA Area, ft2 sum of areas of 

DMA should equal area of DA 
                                                                                     

4a Curve Number (CN) use Items 

1 and 2 to select the appropriate CN 

from Appendix C‐2 of the TGD for 

WQMP 

                                                                                     

Weighted Curve Number 

Determination for: 

Post‐developed DA 

DMA A  DMA B  DMA C  DMA D  DMA E  DMA F  DMA G  DMA H 

1b Land Cover type                                                                             

2b Hydrologic Soil Group (HSG)                                                                             

3b DMA Area, ft2 sum of areas of 

DMA should equal area of DA 
                                                                           

4b Curve Number (CN) use Items 

5 and 6 to select the appropriate CN 

from Appendix C‐2 of the TGD for 

WQMP 

                                                                           

5 Pre‐Developed area‐weighted CN:   
7 Pre‐developed soil storage capacity, S (in):   
   S = (1000 / Item 5) ‐ 10 

9 Initial abstraction, Ia (in):  
   Ia = 0.2 * Item 7 

6 Post‐Developed area‐weighted CN:   
8 Post‐developed soil storage capacity, S (in):  
   S = (1000 / Item 6) ‐ 10 

10 Initial abstraction, Ia (in):  
   Ia = 0.2 * Item 8 

11 Precipitation for 2 yr, 24 hr storm (in):             
   Go to: http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

12 Pre‐developed Volume (ft3):   
   Vpre =(1 / 12) * (Item sum of Item 3) * [(Item 11 – Item 9)^2 / ((Item 11 – Item 9 + Item 7) 

13 Post‐developed Volume (ft3):   
   Vpre =(1 / 12) * (Item sum of Item 3) * [(Item 11 – Item 10)^2 / ((Item 11 – Item 10 + Item 8) 

14 Volume Reduction needed to meet HCOC Requirement, (ft3):   
   VHCOC = (Item 13 * 0.95) – Item 12 
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Form 4.2‐4 HCOC Assessment for Time of Concentration (DA 1)

Compute time of concentration for pre and post developed conditions for each DA (For projects using the Hydrology Manual complete the 

form below) 

Variables 

Pre‐developed DA1  
Use additional forms if there are more than 4 DMA 

Post‐developed DA1  
Use additional forms if there are more than 4 DMA 

DMA A  DMA B  DMA C  DMA D  DMA A  DMA A  DMA C  DMA D 

1 
Length of flowpath (ft)  Use Form 3‐2 

Item 5 for pre‐developed condition 

                                                                 

2 
Change in elevation (ft) 

                                                                 

3 
Slope (ft/ft), So = Item 2 / Item 1

                                                                   

4 
Land cover 

                                                                 

5 
Initial DMA Time of Concentration 

(min) Appendix C‐1 of the TGD for WQMP 

                                                                 

6 
Length of conveyance from DMA 

outlet to project site outlet (ft)   
May be zero if DMA outlet is at project 

site outlet 

                                                                 

7 
Cross‐sectional area of channel (ft2) 

‐                                      ‐  ‐                         

8 
Wetted perimeter of channel (ft) 

‐                                      ‐  ‐                         

9 
Manning’s roughness of channel (n) 

‐                                      ‐  ‐                         

10 
Channel flow velocity (ft/sec)   

Vfps = (1.49 / Item 9) * (Item 7/Item 8)^0.67 

* (Item 3)^0.5 

‐                                      ‐  ‐                         

11 
Travel time to outlet (min)  

Tt = Item 6 / (Item 10 * 60) 

‐                                      ‐  ‐                         

12 
Total time of concentration (min) 

Tc = Item 5 + Item 11 

                                                                 

13 
Pre‐developed time of concentration (min):       Minimum of Item 12 pre‐developed DMA  

14 
Post‐developed time of concentration (min):      Minimum of Item 12 post‐developed DMA

 

15 
Additional time of concentration needed to meet HCOC requirement (min):    TC‐HCOC = (Item 13 * 0.95) – Item 14 
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Form 4.2‐5 HCOC Assessment for Peak Runoff (DA 1) 

Compute peak runoff for pre‐ and post‐developed conditions

Variables 

Pre‐developed DA to Project 

Outlet (Use additional forms if 

more than 3 DMA) 

Post‐developed DA to Project 

Outlet (Use additional forms if 

more than 3 DMA) 

DMA A  DMA B  DMA C 
DMA A 

Pervious

DMA A 

Imperv. 
DMA C 

1 
Rainfall Intensity for storm duration equal to time of concentration   

Ipeak = 10^(LOG Form 4.2‐1 Item 4 ‐ 0.6 LOG Form 4.2‐4 Item 5 /60) 

                                         

2 
Drainage Area of each DMA (Acres)  

For DMA with outlet at project site outlet, include upstream DMA (Using example 

schematic in Form 3‐1, DMA A will include drainage from DMA C)
 

                                         

3 
Ratio of pervious area to total area 

For DMA with outlet at project site outlet, include upstream DMA (Using example 

schematic in Form 3‐1, DMA A will include drainage from DMA C) 

                                         

4 
Pervious area infiltration rate (in/hr)  

Use pervious area CN and antecedent moisture condition with Appendix C‐3 of the TGD 

for WQMP 

                                         

5 
Maximum loss rate (in/hr)    

Fm = Item 3 * Item 4  
Use area‐weighted Fm from DMA with outlet at project site outlet, include upstream 

DMA (Using example schematic in Form 3‐1, DMA A will include drainage from DMA C) 

                                         

6 
Peak Flow from DMA (cfs)   

Qp =Item 2 * 0.9 * (Item 1 ‐ Item 5) 

                                         

7 
Time of concentration adjustment factor for other DMA to 

site discharge point  
Form 4.2‐4 Item 12 DMA / Other DMA upstream of site discharge 

point (If ratio is greater than 1.0, then use maximum value of 1.0) 

DMA A n/a                          n/a                         

DMA B              n/a                          n/a             

DMA C                         n/a                          n/a 

8 
Pre‐developed Qp at Tc for DMA A:   

Qp = Item 6DMAA + [Item 6DMAB * (Item 1DMAA ‐ Item 

5DMAB)/(Item 1DMAB ‐ Item 5DMAB)* Item 7DMAA/2] + 

[Item 6DMAC * (Item 1DMAA ‐ Item 5DMAC)/(Item 1DMAC ‐ 

Item 5DMAC)* Item 7DMAA/3] 

9 
Pre‐developed Qp at Tc for DMA B:              

Qp = Item 6DMAB + [Item 6DMAA * (Item 1DMAB ‐ Item 

5DMAA)/(Item 1DMAA ‐ Item 5DMAA)* Item 7DMAB/1] + 

[Item 6DMAC * (Item 1DMAB ‐ Item 5DMAC)/(Item 1DMAC ‐ 

Item 5DMAC)* Item 7DMAB/3] 

10 
Pre‐developed Qp at Tc for DMA C:              

Qp = Item 6DMAC + [Item 6DMAA * (Item 1DMAC ‐ Item 

5DMAA)/(Item 1DMAA ‐ Item 5DMAA)* Item 7DMAC/1] + 

[Item 6DMAB * (Item 1DMAC ‐ Item 5DMAB)/(Item 1DMAB 

‐ Item 5DMAB)* Item 7DMAC/2] 

10 
Peak runoff from pre‐developed condition confluence analysis (cfs):    Maximum of Item 8, 9, and 10 (including additional forms as needed) 

11 
 Post‐developed Qp at Tc for DMA A:  

Same as Item 8 for post‐developed values 

12 
 Post‐developed Qp at Tc for DMA B:  

Same as Item 9 for post‐developed values 

13 
Post‐developed Qp at Tc for DMA C: 

            Same as Item 10 for post‐developed 

values 

14 
Peak runoff from post‐developed condition confluence analysis (cfs):    Maximum of Item 11, 12, and 13 (including additional forms as needed) 

15 
Peak runoff reduction needed to meet HCOC Requirement (cfs):     Qp‐HCOC = (Item 14 * 0.95) – Item 10 
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4.3  Project Conformance Analysis 
Complete the following forms for each project site DA to document that the proposed LID BMPs conform to the 

project DCV developed to meet performance criteria specified in the MS4 Permit (WQMP Template Section 

4.2). For the LID DCV, the forms are ordered according to hierarchy of BMP selection as required by the MS4 

Permit (see Section 5.3.1 in the TGD for WQMP). The forms compute the following for on‐site LID BMP:  

 Site Design and Hydrologic Source Controls (Form 4.3‐2) 

 Retention and Infiltration (Form 4.3‐3)  

 Harvested and Use (Form 4.3‐4) or  

 Biotreatment (Form 4.3‐5).  

At the end of each form, additional fields facilitate the determination of the extent of mitigation provided by 

the specific BMP category, allowing for use of the next category of BMP in the hierarchy, if necessary. 

The first step in the analysis, using Section 5.3.2.1 of the TGD for WQMP, is to complete Forms 4.3‐1 and 4.3‐3) 

to determine if retention and infiltration BMPs are infeasible for the project. For each feasibility criterion in 

Form 4.3‐1, if the answer is “Yes,” provide all study findings that includes relevant calculations, maps, data 

sources, etc. used to make the determination of infeasibility. 

Next, complete Forms 4.3‐2 and 4.3‐4 to determine the feasibility of applicable HSC and harvest and use BMPs, 

and, if their implementation is feasible, the extent of mitigation of the DCV. 

If no site constraints exist that would limit the type of BMP to be implemented in a DA, evaluate the use of 

combinations of LID BMPs, including all applicable HSC BMPs to maximize on‐site retention of the DCV. If no 

combination of BMP can mitigate the entire DCV, implement the single BMP type, or combination of BMP 

types, that maximizes on‐site retention of the DCV within the minimum effective area.  

If the combination of LID HSC, retention and infiltration, and harvest and use BMPs are unable to mitigate the 

entire DCV, then biotreatment BMPs may be implemented by the project proponent. If biotreatment BMPs are 

used, then they must be sized to provide sufficient capacity for effective treatment of the remainder of the 

volume‐based performance criteria that cannot be achieved with LID BMPs (TGD for WQMP Section 5.4.4.2). 

Under no circumstances shall any portion of the DCV be released from the site without effective 

mitigation and/or treatment. 
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Form 4.3‐1 Infiltration BMP Feasibility (DA 1) 

Feasibility Criterion – Complete evaluation for each DA on the Project Site 

1 Would infiltration BMP pose significant risk for groundwater related concerns?                                                          Yes     No 

Refer to Section 5.3.2.1 of the TGD for WQMP  

If Yes, Provide basis: (attach) 

2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards?                                 Yes   No 

(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):  

 The location is less than 50 feet away from slopes steeper than 15 percent 

 The location is less than eight feet from building foundations or an alternative setback. 

 A study certified by a geotechnical professional or an available watershed study determines that stormwater infiltration 

would result in significantly increased risks of geotechnical hazards. 

If Yes, Provide basis: (attach) 

3 Would infiltration of runoff on a Project site violate downstream water rights?                                                             Yes   No 

If Yes, Provide basis: (attach) 

4 Is proposed infiltration facility located on hydrologic soil group (HSG) D soils or does the site geotechnical investigation 

indicate presence of soil characteristics, which support categorization as D soils?                                                            Yes   No   

If Yes, Provide basis: (attach) 

5 Is the design infiltration rate, after accounting for safety factor of 2.0, below proposed facility less than 0.3 in/hr (accounting 

for soil amendments)?                                                                                                                                                                   Yes   No   

If Yes, Provide basis: (see infiltration testing results in appendix) 

6 Would on‐site infiltration or reduction of runoff over pre‐developed conditions be partially or fully inconsistent with 

watershed management strategies as defined in the WAP, or impair beneficial uses?                                 Yes   No   

See Section 3.5 of the TGD for WQMP and WAP 

If Yes, Provide basis: (attach) 

7 Any answer from Item 1 through Item 3 is “Yes”:   Yes   No     

If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3‐4, Harvest and Use BMP. If no, then proceed to Item 8 below. 

8 Any answer from Item 4 through Item 6 is “Yes”:   Yes   No     

If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3‐2, Hydrologic Source Control BMP.  

If no, then proceed to Item 9, below. 

9 All answers to Item 1 through Item 6 are “No”:   

Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP. 

Proceed to Form 4.3‐2, Hydrologic Source Control BMP. 
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4.3.1  Site Design Hydrologic Source Control BMP 

Section XI.E. of the Permit emphasizes the use of LID preventative measures; and the use of LID HSC BMPs reduces the 

portion of the DCV that must be addressed in downstream BMPs. Therefore, all applicable HSC shall be provided except 

where they are mutually exclusive with each other, or with other BMPs. Mutual exclusivity may result from overlapping 

BMP footprints such that either would be potentially feasible by itself, but both could not be implemented. Please note that 

while there are no numeric standards regarding the use of HSC, if a project cannot feasibly meet BMP sizing requirements or 

cannot fully address HCOCs, feasibility of all applicable HSC must be part of demonstrating that the BMP system has been 

designed to retain the maximum feasible portion of the DCV. Complete Form 4.3‐2 to identify and calculate estimated 

retention volume from implementing site design HSC BMP. Refer to Section 5.4.1 in the TGD for more detailed guidance. 

Form 4.3‐2  Site Design Hydrologic Source Control BMPs (DA 1) 

1 
Implementation of Impervious Area Dispersion BMP (i.e. 

routing runoff from impervious to pervious areas), excluding 

impervious areas planned for routing to on‐lot infiltration 

BMP:  Yes     No     If yes, complete Items 2‐5; If no, 

proceed to Item 6  Note:  Map shows proposed routing but 

no reduction in DCV volume is requested so items 2‐5 were 

not completed. 

DA         DMA        

BMP Type            

DA         DMA        

BMP Type            

DA         DMA        

BMP Type             
(Use additional forms 

for more BMPs) 

2 
Total impervious area draining to pervious area (ft2)                           

3 
Ratio of pervious area receiving runoff to impervious area                           

4 
Retention volume achieved from impervious area 

dispersion (ft3)   V = Item2 * Item 3 * (0.5/12), assuming retention 

of 0.5 inches of runoff 

                         

5 
Sum of retention volume achieved from impervious area dispersion (ft3):   0    Vretention =Sum of Item 4 for all BMPs 

6 
Implementation of Localized On‐lot Infiltration BMPs (e.g. 

on‐lot rain gardens):  Yes     No     If yes, complete Items 7‐

13 for aggregate of all on‐lot infiltration BMP in each DA; If no, 

proceed to Item 14 

DA         DMA        

BMP Type            

DA         DMA        

BMP Type            

DA         DMA        

BMP Type             
(Use additional forms 

for more BMPs) 

7 
Ponding surface area (ft2)                                     

8 
Ponding depth (ft)                                     

9 
Surface area of amended soil/gravel (ft2)                                     

10 
Average depth of amended soil/gravel (ft)                                     

11 
Average porosity of amended soil/gravel

                                     

12 
Retention volume achieved from on‐lot infiltration (ft3) 

Vretention = (Item 7 *Item 8) + (Item 9 * Item 10 * Item 11) 

                                   

13 
Runoff volume retention from on‐lot infiltration (ft3):  0      Vretention =Sum of Item 12 for all BMPs 
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Form 4.3‐2 cont. Site Design Hydrologic Source Control BMPs (DA 1) 

14 
Implementation of evapotranspiration BMP (green, 

brown, or blue roofs):   Yes      No      
If yes, complete Items 15‐20.  If no, proceed to Item 21 

DA         DMA        

BMP Type            

DA         DMA        

BMP Type            

DA         DMA        

BMP Type             
(Use additional forms 

for more BMPs) 

15 
Rooftop area planned for ET BMP (ft2)  

                                     

16 
Average wet season ET demand (in/day)   

Use local values, typical ~ 0.1
 

                                   

17 
Daily ET demand (ft3/day)   

Item 15 * (Item 16 / 12)
 

                                   

18 
Drawdown time (hrs)   

Copy Item 6 in Form 4.2‐1
 

                                   

19 
Retention Volume (ft3)   

Vretention = Item 17 * (Item 18 / 24)
 

                                   

20 
Runoff volume retention from evapotranspiration BMPs (ft3):  0        Vretention =Sum of Item 19 for all BMPs 

21 
Implementation of Street Trees:   Yes        No      

If yes, complete Items 22‐25.  If no, proceed to Item 26 

DA         DMA        

BMP Type            

DA         DMA        

BMP Type            

DA         DMA        

BMP Type             
(Use additional forms 

for more BMPs) 

22 
Number of Street Trees

                                     

23 
Average canopy cover over impervious area (ft2) 

                                   

24 
Runoff volume retention from street trees (ft3)  

Vretention = Item 22 * Item 23 * (0.05/12) assume runoff retention of 

0.05 inches
 

                                   

25 
Runoff volume retention from street tree BMPs (ft3):  0       Vretention = Sum of Item 24 for all BMPs

26 
Implementation of residential rain barrel/cisterns: Yes    

No    If yes, complete Items 27‐29; If no, proceed to Item 30 

DA         DMA        

BMP Type            

DA         DMA        

BMP Type            

DA         DMA        

BMP Type             
(Use additional forms 

for more BMPs) 

27 
Number of rain barrels/cisterns

                                     

28 
Runoff volume retention from rain barrels/cisterns  (ft3)  

Vretention = Item 27 * 3
 

                                   

29 
Runoff volume retention from residential rain barrels/Cisterns  (ft3):  0       Vretention =Sum of Item 28 for all BMPs

 

30 
Total Retention Volume from Site Design Hydrologic Source Control BMPs:  17  Sum of Items 5, 13, 20, 25 and 29 
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4.3.2  Infiltration BMPs 

Use Form 4.3‐3 to compute on‐site retention of runoff from proposed retention and infiltration BMPs. Volume 

retention estimates are sensitive to the percolation rate used, which determines the amount of runoff that can 

be infiltrated within the specified drawdown time. The infiltration safety factor reduces field measured 

percolation to account for potential inaccuracy associated with field measurements, declining BMP 

performance over time, and compaction during construction. Appendix D of the TGD for WQMP provides 

guidance on estimating an appropriate safety factor to use in Form 4.3‐3.  

If site constraints limit the use of BMPs to a single type and implementation of retention and infiltration BMPs 

mitigate no more than 40% of the DCV, then they are considered infeasible and the Project Proponent may 

evaluate the effectiveness of BMPs lower in the LID hierarchy of use (Section 5.5.1 of the TGD for WQMP) 

If implementation of infiltrations BMPs is feasible as determined using Form 4.3‐1, then LID infiltration BMPs 

shall be implemented to the MEP (section 4.1 of the TGD for WQMP). 
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Form 4.3‐3  Infiltration LID BMP ‐ including underground BMPs (DA 1)
1 
Remaining LID DCV not met by site design HSC BMP (ft3):    Vunmet = 53,593  Form 4.2‐1 Item 7 ‐ Form 4.3‐2 Item 30 

BMP Type  Use columns to the right to compute runoff volume retention 

from proposed infiltration BMP (select BMP from Table 5‐4 in TGD for 

WQMP) ‐  Use additional forms for more BMPs 

DA 1  DMA A 

BMP Type 

(Infiltration Basin) 

DA         DMA        

BMP Type            

DA         DMA        

BMP Type              

(Use additional forms for 

more BMPs) 

2 
Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and 

Appendix D of the TGD for WQMP for minimum requirements for 

assessment methods 

10.0                         

3 
Infiltration safety factor  See TGD Section 5.4.2 and Appendix D  3.5                         

4 
Design percolation rate (in/hr)  Pdesign = Item 2 / Item 3  2.86                         

5 
Ponded water drawdown time (hr) Copy Item 6 in Form 4.2‐1  48                         

6 
Maximum ponding depth (ft)  BMP specific, see Table 5‐4 of the TGD 

for WQMP for BMP design details 

5.0                         

7 
Ponding Depth (ft)  dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 5.0                         

8 
Infiltrating surface area, SABMP (ft2) the lesser of the area needed for 

infiltration of full DCV or minimum space requirements from Table 5.7 of 

the TGD for WQMP 

9,542                         

9 
Amended soil depth, dmedia (ft)  Only included in certain BMP types, 

see  Table 5‐4 in the TGD for WQMP for reference to BMP design details 

2.0                         

10 
Amended soil porosity  0.3               

11 
Gravel depth, dmedia (ft) Only included in certain BMP types,  see 

Table 5‐4 of the TGD for WQMP for BMP design details 

1.0                         

12 
Gravel porosity  0.4                         

13 
Duration of storm as basin is filling (hrs)  Typical ~ 3hrs  3               

14 
Above Ground Retention Volume (ft3)  Vretention = Item 8 * [Item7 + 

(Item 9 * Item 10) + (Item 11 * Item 12) + (Item 13 * (Item 4 / 12))] 
64,068 

                       

15 
Underground Retention Volume (ft3)  Volume determined using 

manufacturer’s specifications and calculations 
n/a 

                       

16 
Total Retention Volume from LID Infiltration BMPs:    64,068 (Sum of Items 14 and 15 for all infiltration BMP included in plan)  

17  Fraction of DCV achieved with infiltration BMP: 116.32%   Retention% = Item 16 / Form 4.2‐1 Item 7 
18 

Is full LID DCV retained on‐site with combination of hydrologic source control and LID retention and infiltration BMPs?  Yes    No   

 If yes, demonstrate conformance using Form 4.3‐10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that the 

portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5‐7 of the TGD for WQMP) for the 

applicable category of development and repeat all above calculations. 
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Form 4.3‐3  Infiltration LID BMP ‐ including underground BMPs (DA 2) 
1 
Remaining LID DCV not met by site design HSC BMP (ft3):    Vunmet = 12,150  Form 4.2‐1 Item 7 ‐ Form 4.3‐2 Item 30 

BMP Type  Use columns to the right to compute runoff volume retention 

from proposed infiltration BMP (select BMP from Table 5‐4 in TGD for 

WQMP) ‐  Use additional forms for more BMPs 

DA 2  DMA A 

BMP Type 

(Infiltration Basin) 

DA         DMA        

BMP Type            

DA         DMA        

BMP Type              

(Use additional forms for 

more BMPs) 

2 
Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and 

Appendix D of the TGD for WQMP for minimum requirements for 

assessment methods 

10.0                         

3 
Infiltration safety factor  See TGD Section 5.4.2 and Appendix D  3.5                         

4 
Design percolation rate (in/hr)  Pdesign = Item 2 / Item 3  2.86                         

5 
Ponded water drawdown time (hr) Copy Item 6 in Form 4.2‐1  48                         

6 
Maximum ponding depth (ft)  BMP specific, see Table 5‐4 of the TGD 

for WQMP for BMP design details 

4.5                         

7 
Ponding Depth (ft)  dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 4.5                         

8 
Infiltrating surface area, SABMP (ft2) the lesser of the area needed for 

infiltration of full DCV or minimum space requirements from Table 5.7 of 

the TGD for WQMP 

6,333                         

9 
Amended soil depth, dmedia (ft)  Only included in certain BMP types, 

see  Table 5‐4 in the TGD for WQMP for reference to BMP design details 

n/a                         

10 
Amended soil porosity  n/a               

11 
Gravel depth, dmedia (ft) Only included in certain BMP types,  see 

Table 5‐4 of the TGD for WQMP for BMP design details 

n/a                         

12 
Gravel porosity  n/a                         

13 
Duration of storm as basin is filling (hrs)  Typical ~ 3hrs  3               

14 
Above Ground Retention Volume (ft3)  Vretention = Item 8 * [Item7 + 

(Item 9 * Item 10) + (Item 11 * Item 12) + (Item 13 * (Item 4 / 12))] 
33,022 

                       

15 
Underground Retention Volume (ft3)  Volume determined using 

manufacturer’s specifications and calculations 
n/a 

                       

16 
Total Retention Volume from LID Infiltration BMPs:    33,022 (Sum of Items 14 and 15 for all infiltration BMP included in plan)  

17  Fraction of DCV achieved with infiltration BMP: 271.79%   Retention% = Item 16 / Form 4.2‐1 Item 7 
18 

Is full LID DCV retained on‐site with combination of hydrologic source control and LID retention and infiltration BMPs?  Yes    No   

 If yes, demonstrate conformance using Form 4.3‐10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that the 

portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5‐7 of the TGD for WQMP) for the 

applicable category of development and repeat all above calculations. 



Water Quality Management Plan (WQMP) 
   

 

    4‐21 

 

4.3.3  Harvest and Use BMP 

Harvest and use BMP may be considered if the full LID DCV cannot be met by maximizing infiltration BMPs. 

Use Form 4.3‐4 to compute on‐site retention of runoff from proposed harvest and use BMPs.  

Volume retention estimates for harvest and use BMPs are sensitive to the on‐site demand for captured 

stormwater. Since irrigation water demand is low in the wet season, when most rainfall events occur in San 

Bernardino County, the volume of water that can be used within a specified drawdown period is relatively low. 

The bottom portion of Form 4.3‐4 facilitates the necessary computations to show infeasibility if a minimum 

incremental benefit of 40 percent of the LID DCV would not be achievable with MEP implementation of on‐site 

harvest and use of stormwater (Section 5.5.4 of the TGD for WQMP). 

 

Form 4.3‐4  Harvest and Use BMPs (DA 1) 
1 
Remaining LID DCV not met by site design HSC or infiltration BMP (ft3):  0   

Vunmet = Form 4.2‐1 Item 7 ‐ Form 4.3‐2 Item 30 – Form 4.3‐3 Item 16 

BMP Type(s)  Compute runoff volume retention from proposed 

harvest and use BMP (Select BMPs from Table 5‐4 of the TGD for 

WQMP) ‐  Use additional forms for more BMPs 

DA         DMA        

BMP Type            

DA         DMA        

BMP Type            

DA         DMA        

BMP Type              

(Use additional forms 

for more BMPs) 

2 
Describe cistern or runoff detention facility 

                                   

3 
Storage volume for proposed detention type (ft3) Volume of 

cistern
 

                                   

4 
Landscaped area planned for use of harvested stormwater 

(ft2)  

                                   

5 
Average wet season daily irrigation demand (in/day)  

Use local values, typical ~ 0.1 in/day 

                                   

6 
Daily water demand (ft3/day) Item 4 * (Item 5 / 12) 

                                   

7 
Drawdown time (hrs)  Copy Item 6 from Form 4.2‐1 

                                   

8
Retention Volume (ft3) 

Vretention = Minimum of (Item 3) or (Item 6 * (Item 7 / 24))  

                                   

9 
Total Retention Volume (ft3) from Harvest and Use BMP 0 Sum of Item 8 for all harvest and use BMP included in plan 

10 
Is the full DCV retained with a combination of LID HSC, retention and infiltration, and harvest and use BMPs? Yes     No     

If yes, demonstrate conformance using Form 4.3‐10.  If no, then re‐evaluate combinations of all LID BMP and optimize their implementation such 

that the maximum portion of the DCV is retained on‐site (using a single BMP type or combination of BMP types). If the full DCV cannot be mitigated 

after this optimization process, proceed to Section 4.3.4.
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4.3.4  Biotreatment BMP 

Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and 

infiltration, and harvest and use BMPs. A key consideration when using biotreatment BMP is the effectiveness 

of the proposed BMP in addressing the pollutants of concern for the project (see Table 5‐5 of the TGD for 

WQMP). 

Use Form 4.3‐5 to summarize the potential for volume based and/or flow based biotreatment options to 

biotreat the remaining unmet LID DCV w. Biotreatment computations are included as follows: 

 Use Form 4.3‐6 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention w/underdrains);  

 Use Form 4.3‐7 to compute biotreatment in large volume based biotreatment BMP (e.g. constructed wetlands); 

 Use Form 4.3‐8 to compute sizing criteria for flow‐based biotreatment BMP (e.g. bioswales) 

  

Form 4.3‐5 Selection and Evaluation of Biotreatment BMP (DA 1) 

1 
Remaining LID DCV not met by site design HSC, 

infiltration, or harvest and use BMP for potential 

biotreatment (ft3):  0   Form 4.2‐1 Item 7 ‐ Form 4.3‐2 Item 

30 – Form 4.3‐3 Item 16‐ Form 4.3‐4 Item 9 

List pollutants of concern   Copy from Form 2.3‐1. 

Pathogens (Bacterial / Virus), Nutrients – Phosphorous and Nitrogen, 

Noxious Aquatic Plants, Sediment, Oil and Grease, Trash/Debris, 

Pesticides / Herbicides, Organic Compounds 

 

2 
Biotreatment BMP Selected  

(Select biotreatment BMP(s) 

necessary to ensure all pollutants of 

concern are addressed through Unit 

Operations and Processes, described 

in Table 5‐5 of the TGD for WQMP) 

Volume‐based biotreatment  
Use Forms 4.3‐6 and 4.3‐7 to compute treated volume

Flow‐based biotreatment   
Use Form 4.3‐8 to compute treated volume 

 Bioretention with underdrain 

 Planter box with underdrain 

 Constructed wetlands 

Wet extended detention 

 Dry extended detention 

 Vegetated swale 

Vegetated filter strip 

 Proprietary biotreatment 

3 
Volume biotreated in volume based 

biotreatment BMP (ft3):   Form 4.3‐6 Item 

15 + Form 4.3‐7 Item 13 

4 
Compute remaining LID DCV with 

implementation of volume based biotreatment 

BMP (ft3):     Item 1 – Item 3 

5
Remaining fraction of LID DCV for 

sizing flow based biotreatment BMP: 

%  Item 4  / Item 1 

6 
Flow‐based biotreatment BMP capacity provided (cfs):  0  Use Figure 5‐2 of the TGD for WQMP to determine flow capacity required to 

provide biotreatment of remaining percentage of unmet LID DCV (Item 5), for the project’s precipitation zone (Form 3‐1 Item 1) 

7 
Metrics for MEP determination:  

 Provided a WQMP with the portion of site area used for suite of LID BMP equal to minimum thresholds in Table 5‐7 of the 

TGD for WQMP for the proposed category of development:     If maximized on‐site retention BMPs is feasible for partial capture, 

then LID BMP implementation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the prescribed 

minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP. 
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Form 4.3‐6 Volume Based Biotreatment (DA 1) –  

Bioretention and Planter Boxes with Underdrains 

Biotreatment BMP Type  
(Bioretention w/underdrain, planter box w/underdrain, other 

comparable BMP) 

DA   DMA  

BMP Type   

DA         DMA        

BMP Type            

DA         DMA        

BMP Type              

(Use additional forms 

for more BMPs) 

1 
Pollutants addressed with BMP     

List all pollutant of concern that will be effectively reduced through 

specific Unit Operations and Processes described in Table 5‐5 of the TGD 

for WQMP  

                         

2 
Amended soil infiltration rate Typical ~ 5.0

 
 

                       

3 
Amended soil infiltration safety factor Typical ~ 2.0 

 
                       

4 
Amended soil design percolation rate (in/hr) Pdesign = Item 2 / 

Item 3 

 
                       

5 
Ponded water drawdown time (hr) Copy Item 6 from Form 4.2‐1 

 
                       

6 
Maximum ponding depth (ft)  see Table 5‐6 of the TGD for WQMP 

for reference to BMP design details 

 
                       

7 
Ponding Depth (ft)  dBMP = Minimum of (1/12 * Item 4 * Item 5) or 

Item 6 

 
                       

8 
Amended soil surface area (ft2) 

 
                       

9 
Amended soil depth (ft)  see Table 5‐6 of the TGD for WQMP for 

reference to BMP design details 

 
                       

10 
Amended soil porosity, n 

 
                       

11 
Gravel depth (ft)  see Table 5‐6 of the TGD for WQMP for reference 

to BMP design details 

 
                       

12 
Gravel porosity, n 

 
                       

13 
 Duration of storm as basin is filling (hrs)  Typical ~ 3hrs 

 
                       

14 
Biotreated Volume (ft3)     Vbiotreated = Item 8 * [(Item 7/2) + (Item 9 

* Item 10) +(Item 11 * Item 12) + (Item 13 * (Item 4 / 12))] 

 
                       

15 
Total biotreated  volume from bioretention and/or planter box  with underdrains BMP:  0 

Sum of Item 14 for all volume‐based BMPs included in this form 



Water Quality Management Plan (WQMP) 
   

 

    4‐24 

 

   

Form 4.3‐7 Volume Based Biotreatment (DA 1) –  

Constructed Wetlands and Extended Detention 

Biotreatment BMP Type  
Constructed wetlands, extended wet detention, extended dry detention, 

or other comparable proprietary BMP. If BMP includes multiple modules  

(e.g. forebay and main basin), provide separate estimates for storage 

and pollutants treated in each module. 

DA         DMA        

BMP Type            

DA         DMA        

BMP Type            

(Use additional forms 

 for more BMPs) 

Forebay  Basin  Forebay  Basin 

1 
Pollutants addressed with BMP forebay and basin 

List all pollutant of concern that will be effectively reduced through 

specific Unit Operations and Processes described in Table 5‐5 of the TGD 

for WQMP
 

                                               

2 
Bottom width (ft) 

                                               

3 
Bottom length (ft) 

                                               

4 
Bottom area (ft2) Abottom = Item 2 * Item 3 

                                               

5 
Side slope (ft/ft)   

                                               

6 
Depth of storage (ft)  

                                               

7 
Water surface area (ft2)  

Asurface =(Item 2 + (2 * Item 5 * Item 6)) * (Item 3 + (2 * Item 5 * Item 6))
 

                                               

8 
Storage volume (ft3) For BMP with a forebay, ensure fraction of 

total storage is within ranges specified in BMP specific fact sheets, see 

Table 5‐6 of the TGD for WQMP for reference to BMP design details 

V =Item 6 / 3 * [Item 4 + Item 7 + (Item 4 * Item 7)^0.5]  

                                               

9 
Drawdown Time (hrs)  Copy Item 6 from Form 2.1 

                       

10 
Outflow rate (cfs) QBMP = (Item 8forebay + Item 8basin) / (Item 9 * 3600)

                       

11 
Duration of design storm event (hrs)

                         

12 
Biotreated Volume (ft3)  

Vbiotreated = (Item 8forebay + Item 8basin) +( Item 10 * Item 11 * 3600)
 

                       

13 
Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention :  0   

 (Sum of Item 12 for all BMP included in plan) 
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Form 4.3‐8 Flow Based Biotreatment (DA 1) 

Biotreatment BMP Type 
Vegetated swale, vegetated filter strip, or other comparable proprietary 

BMP 

DA   DMA  

BMP Type 

Vegetated Swales 

DA         DMA        

BMP Type            

DA         DMA        

BMP Type              

(Use additional forms 

for more BMPs) 

1 
Pollutants addressed with BMP 

List all pollutant of concern that will be effectively reduced through 

specific Unit Operations and Processes described in TGD Table 5‐5 

‐                         

2 
Flow depth for water quality treatment (ft)  

BMP specific, see Table 5‐6 of the TGD for WQMP for reference to BMP 

design details 

‐                         

3 
Bed slope (ft/ft)  

BMP specific, see Table 5‐6 of the TGD for WQMP for reference to BMP 

design details 

‐                         

4 
Manning's roughness coefficient 

‐                         

5 
Bottom width (ft)  

bw = (Form 4.3‐5 Item 6 * Item 4) / (1.49 * Item 2^1.67 * Item 3^0.5) 

‐                         

6 
Side Slope (ft/ft)  

BMP specific, see Table 5‐6 of the TGD for WQMP for reference to BMP 

design details 

‐                         

7 
Cross sectional area (ft2)  

A = (Item 5 * Item 2) + (Item 6 * Item 2^2) 

‐                         

8 
Water quality flow velocity (ft/sec) 

V =  Form 4.3‐5 Item 6 / Item 7 

‐                         

9 
Hydraulic residence time (min)  

Pollutant specific, see Table 5‐6 of the TGD for WQMP for reference to 

BMP design details 

‐                         

10 
Length of flow based BMP (ft) 

L = Item 8 * Item 9 * 60 

‐                         

11 
Water surface area at water quality flow depth (ft2)  

SAtop = (Item 5 + (2 * Item 2 * Item 6)) * Item 10
 

‐                         
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4.3.5  Conformance Summary 

Complete Form 4.3‐9 to demonstrate how on‐site LID DCV is met with proposed site design hydrologic source 

control, infiltration, harvest and use, and/or biotreatment BMP. The bottom line of the form is used to describe 

the basis for infeasibility determination for on‐site LID BMP to achieve full LID DCV, and provides methods for 

computing remaining volume to be addressed in an alternative compliance plan. If the project has more than 

one outlet, then complete additional versions of this form for each outlet.   

 

   

Form 4.3‐9 Conformance Summary and Alternative  

Compliance Volume Estimate (DA 1) 
1 
Total LID DCV for the Project DA‐1 (ft3): 55,078   Copy Item 7 in Form 4.2‐1 

2 
On‐site retention with site design hydrologic source control LID BMP (ft3): 0   Copy Item 30 in Form 4.3‐2 

3 
On‐site retention with LID infiltration BMP (ft3): 64,068    Copy Item 16 in Form 4.3‐3 

4 
On‐site retention with LID harvest and use BMP (ft3): 0    Copy Item 9 in Form 4.3‐4 

5 
On‐site biotreatment with volume based biotreatment BMP (ft3): 0     Copy Item 3 in Form 4.3‐5 

6 
Flow capacity provided by flow based biotreatment BMP (cfs): 0    Copy Item 6 in Form 4.3‐5 

7 
LID BMP performance criteria are achieved if answer to any of the following is “Yes”: 

 Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP:   Yes    No    
If yes, sum of Items 2, 3, and 4 is greater than Item 1 

 Combination of on‐site retention BMPs for a portion of the LID DCV and volume‐based biotreatment BMP that 

address all pollutants of concern for the remaining LID DCV:  Yes   No   

If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form 

4.3‐‐5 Item 6 and Items 2, 3 and 4 are maximized 

 On‐site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all 

pollutants of concern for full LID DCV:  Yes    No    
If yes, Form 4.3‐1 Items 7 and 8 were both checked yes 

8 
If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative 

compliance plan. Check box that describes the scenario which caused the need for alternative compliance: 

 Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV 

capture:     

Checked yes for Form 4.3‐5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits 

and calculate volume for alternative compliance,  Valt = (Item 1 – Item 2 – Item 3 – Item 4 – Item 5) * (100 ‐ Form 2.4‐1 Item 2)% 

 An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization 

are more effective when managed in at an off‐site facility:     
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and 

regional watershed 
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Form 4.3‐9 Conformance Summary and Alternative  

Compliance Volume Estimate (DA 2) 
1 
Total LID DCV for the Project DA‐1 (ft3): 12,150   Copy Item 7 in Form 4.2‐1 

2 
On‐site retention with site design hydrologic source control LID BMP (ft3): 0   Copy Item 30 in Form 4.3‐2 

3 
On‐site retention with LID infiltration BMP (ft3): 33,022    Copy Item 16 in Form 4.3‐3 

4 
On‐site retention with LID harvest and use BMP (ft3): 0    Copy Item 9 in Form 4.3‐4 

5 
On‐site biotreatment with volume based biotreatment BMP (ft3): 0     Copy Item 3 in Form 4.3‐5 

6 
Flow capacity provided by flow based biotreatment BMP (cfs): 0    Copy Item 6 in Form 4.3‐5 

7 
LID BMP performance criteria are achieved if answer to any of the following is “Yes”: 

 Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP:   Yes    No    
If yes, sum of Items 2, 3, and 4 is greater than Item 1 

 Combination of on‐site retention BMPs for a portion of the LID DCV and volume‐based biotreatment BMP that 

address all pollutants of concern for the remaining LID DCV:  Yes   No   

If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form 

4.3‐‐5 Item 6 and Items 2, 3 and 4 are maximized 

 On‐site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all 

pollutants of concern for full LID DCV:  Yes    No    
If yes, Form 4.3‐1 Items 7 and 8 were both checked yes 

8 
If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative 

compliance plan. Check box that describes the scenario which caused the need for alternative compliance: 

 Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV 

capture:     

Checked yes for Form 4.3‐5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits 

and calculate volume for alternative compliance,  Valt = (Item 1 – Item 2 – Item 3 – Item 4 – Item 5) * (100 ‐ Form 2.4‐1 Item 2)% 

 An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization 

are more effective when managed in at an off‐site facility:     
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and 

regional watershed 
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4.3.6  Hydromodification Control BMP 

Use Form 4.3‐10 to compute the remaining runoff volume retention, after LID BMP are implemented, needed to 

address HCOC, and the increase in time of concentration and decrease in peak runoff necessary to meet targets 

for protection of waterbodies with a potential HCOC. Describe hydromodification control BMP that address 

HCOC, which may include off‐site BMP and/or in‐stream controls. Section 5.6 of the TGD for WQMP provides 

additional details on selection and evaluation of hydromodification control BMP. 

 

 

 

   

Form 4.3‐10 Hydromodification Control BMPs (DA 1) 

1 
Volume reduction needed for HCOC 

performance criteria (ft3):   
(Form 4.2‐2 Item 4 * 0.95) – Form 4.2‐2 Item 1

 

2 
On‐site retention with site design hydrologic source control, infiltration, and 

harvest and use LID BMP (ft3):   Sum of Form 4.3‐9 Items 2, 3, and 4 Evaluate option 

to increase implementation of on‐site retention in Forms 4.3‐2, 4.3‐3, and 4.3‐4 in excess 

of LID DCV toward achieving HCOC volume reduction
 

3 
Remaining volume for HCOC 

volume capture (ft3):   Item 1 – Item 2 

4 
Volume capture provided by incorporating additional on‐site or off‐site retention BMPs 

(ft3): 0   Existing downstream BMP may be used to demonstrate additional volume capture (if so, 

attach to this WQMP a hydrologic analysis showing how the additional volume would be retained 

during a 2‐yr storm event for the regional watershed) 

5 
If Item 4 is less than Item 3, incorporate in‐stream controls on downstream waterbody segment to prevent impacts due to 

hydromodification     Attach in‐stream control BMP selection and evaluation to this WQMP
 

6 
Is Form 4.2‐2 Item 11 less than or equal to 5%:   Yes    No   

If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below: 

 Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on‐site 

or off‐site retention BMP    HCOC Infiltrated 
BMP upstream of a waterbody segment with a potential HCOC may be used to demonstrate increased time of concentration through 

hydrograph attenuation (if so, show that the hydraulic residence time provided in BMP for a 2‐year storm event is equal or greater 

than the addition time of concentration requirement in Form 4.2‐4 Item 15) 

 Increase time of concentration by preserving pre‐developed flow path and/or increase travel time by reducing slope 

and increasing cross‐sectional area and roughness for proposed on‐site conveyance facilities   

 Incorporate appropriate in‐stream controls for downstream waterbody segment to prevent impacts due to 

hydromodification, in a plan approved and signed by a licensed engineer in the State of California    

7 
Form 4.2‐2 Item 12 less than or equal to 5%:   Yes    No   

If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below: 

 Demonstrate reduction in peak runoff achieved by proposed LID site design, LID BMPs, and additional on‐site or off‐

site retention BMPs    HCOC Infiltrated 

BMPs upstream of a waterbody segment with a potential HCOC may be used to demonstrate additional peak runoff reduction 

through hydrograph attenuation (if so, attach to this WQMP, a hydrograph analysis showing how the peak runoff would be reduced 

during a 2‐yr storm event) 

 Incorporate appropriate in‐stream controls for downstream waterbody segment to prevent impacts due to 

hydromodification, in a plan approved and signed by a licensed engineer in the State of California    
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4.4  Alternative Compliance Plan (if applicable) 
Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, harvest and use, 

or biotreat the DCV via on‐site LID practices. A project proponent must develop an alternative compliance plan 

to address the remainder of the LID DCV. Depending on project type some projects may qualify for water 

quality credits that can be applied to reduce the DCV that must be treated prior to development of an 

alternative compliance plan (see Form 2.4‐1, Water Quality Credits). Form 4.3‐9 Item 8 includes instructions on 

how to apply water quality credits when computing the DCV that must be met through alternative compliance. 

Alternative compliance plans may include one or more of the following elements: 

 On‐site structural treatment control BMP ‐ All treatment control BMP should be located as close to 

possible to the pollutant sources and should not be located within receiving waters; 

 Off‐site structural treatment control BMP ‐ Pollutant removal should occur prior to discharge of runoff to 

receiving waters; 

 Urban runoff fund or In‐lieu program, if available 

Depending upon the proposed alternative compliance plan, approval by the executive officer may or may not be 

required (see Section 6 of the TGD for WQMP).
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Section 5  Inspection and Maintenance Responsibility  
for Post Construction BMP 

 

All BMP included as part of the project WQMP are required to be maintained through regular scheduled 

inspection and maintenance (refer to Section 8, Post Construction BMP Requirements, in the TGD for WQMP). 

Fully complete Form 5‐1 summarizing all BMP included in the WQMP. Attach additional forms as needed. The 

WQMP shall also include a detailed Operation and Maintenance Plan for all BMP and may require a 

Maintenance Agreement (consult the jurisdiction’s LIP). If a Maintenance Agreement is required, it must also 

be attached to the WQMP.  

Form 5-1 BMP Inspection and Maintenance 
(use additional forms as necessary) 

BMP Reponsible Party(s) 
Inspection/ Maintenance 

Activities Required 
Minimum Frequency of 

Activities 

Education of 
Property 

Owners, Tenants 
and Occupants  

Lot Owners 

The project owner is responsible for the initial 
distribution of the WQMP and educational materials 
to the individual lot owners at the close of escrow on 

each lot.  Individual lot owners are responsible for 
staying informed regarding current storm water 
quality requirements by downloading the latest 

educational material published by the County of San 
Bernardino and available on the County’s website at: 

http://www.sbcountystormwater.org/ agency. 

Yearly 

Activity 
Restrictions 

Lot Owners 
Lot owner to review activity restrictions for the 
community (e.g. – car washing restrictions, 
hazardous material storage requirements, etc.) on an 
annual basis for changes in local City ordinance. 

Yearly 

BMP 
Maintenance 

Lot Owners and City 
of Redlands through 

a CFD 

Lot owners to inspect and maintain routine structural 
BMPs on their lots per the BMP maintenance 
recommendations provided on BMP reference sheets 
in Section 6.4B of this manual.  The City of Redlands, 
through a CFD, to inspect and maintain Lots A-G per 
the BMP maintenance recommendations provided on 
BMP reference sheets in Section 6.4B of this manual. 

Monthly 

Local Water 
Quality 

Ordinances 

Lot Owners 
City regulated compliance.  Check with City of 

Redlands regarding changes in local water quality 
ordinance on annual basis. 

Yearly 

Spill Contingency 
Plan 

-  Not applicable for residential subdivision project 
where storage of hazardous materials not permitted. 

- 

Litter / Debris 
Control Program 

Lot Owners 
Maintenance shall consist of litter patrol, emptying of 
trash receptacles, picking up pet waste and using the 
proper containers for trash pickup. Containers should 

be cleaned at least every six months 

Daily 
& 

6 Months 
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Form 5-1 BMP Inspection and Maintenance 
(use additional forms as necessary) 

BMP Reponsible Party(s) 
Inspection/ Maintenance 

Activities Required 
Minimum Frequency of 

Activities 

Storm Drain 
Signage 

Project Owner (prior 
to City acceptance) 

then City of Redlands 

Owner to inspect and replace storm drain signage as 
necessary.  
 
The City of Redlands will not inspect or maintain any 
devices until the infrastructure is accepted by the 
City.  Until that time is is the owner’s responsibility to 
inspect and maintain this BMP. 

Yearly (prior to City 
acceptance) then City 

Determined 

Landscape 
Finished Grade 

Lot Owners 

This inspection and maintenance normaly refers to 
some landscape areas and parkway grade held at a 
lower grade than the surrounding area. Verfify 
landscaping is 1-2” below the adjacent finished 
surface grade to allow for ponding.  Remove 
excessive soil and/or vegetation to restore 1” 
minimum depth of lanscaping area below adjacent 
grade.  Replant landscaping areas disturbed during 
soil removal. 

Yearly 

Protect Slopes 
and Channels and 

provide Energy 
Dissipation 

Lot Owners and City 
of Redlands through a 

CFD 

Channels (Drainage Swales) – Lot owner’s to inspect 
for debris and/or overgrowth, clean, repair and 
replace all channel stabilization and vegetation. 
Slopes -  Lot owner’s to inspect for erosion and/or 
overgrowth, clean, repair and replace all slope 
stabilization and vegetation as necessary. 
Energy Dissipation – City to determine final 
inspection and maintenance requirements of energy 
dissipators located in infiltration basins however 
minimum inspection to include inspecting for rock 
displacement or debris, cleaning and replacing any 
rock or concrete splash pads or pipe outlet rock 
pads. 

Monthly for Lot 
Owners/City Determined 
for City maintained items 

Landscape 
Maintenance  

Lot Owners 

Landscapes shall be maintained to ensure water 
efficiency and healthy appearance. A regular 
maintenance schedule shall include, but not be 
limited to: 

1. Checking, adjusting, and repairing the 
irrigation equipment; 

2. Resetting the automatic controller; 
3. Aerating and dethatching turf areas; 
4. Replenishing mulch;  
5. Fertilizing;  
6. Pruning, weeding, removing litter and 

replacement of plants as required.  
Verify fertilizer and pesticide usage requirements 
consistent with the instructions contained on product 
labels and with the regulations administered by the 
State Department of Pesticide Regulation Comply 
with product labels as new products are purchased 
and update new regulations by the State Department 
of Pesticide Regulation (http://www.cdpr.ca.gov/) 

Weekly 
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Form 5-1 BMP Inspection and Maintenance 
(use additional forms as necessary) 

BMP Reponsible Party(s) 
Inspection/ Maintenance 

Activities Required 
Minimum Frequency of 

Activities 

Roof Runoff 
Controls 

Lot Owners 
Roof Inlets and Outlets - Inspect and clean as 
necessary all roof inlets, outlets and  drains 
(CASQA New Development BMP Handbook SD-11) 

Yearly 

Efficient Irrigation 
Lot Owners 

1. Rain and pressure shutoff devices: inspect and 
replace as necessary  
2. Timers: inspect and replace as necessary  
3. Mulch: Add mulch (wood chips) as necessary  
4. Overspray: Inspect and adjust system 

Monthly 

SD-21 
Alternative 

Building Materials 

Lot Owners 

Decking & Fencing -  inspect, repair and replace. 
Use no Chromated Copper Arsenate products for 
repair or replacement. Roofing -  inspect, repair and 
replace. If repair or replacement product is metal, 
use only appropriately coated products.  Paved 
areas -  see pervious pavement maintenance. 
Building siding -  inspect, repair and replace. 
Pesticide reduction - inspect, repair and replace 
termite barriers 
 

Yearly 

TC-11 
Infiltation Basin 

Project Owner (prior 
to City acceptance) 

then City of Redlands 
through a CFD 

1. Inspect for sediment accumulation and 
trash/debris. 
2. Remove trash and debris. 
3.  Inspect vegetation health. 
4. Prune vegetation, remove weeds and 
remove/replace dead or diseased vegetation. 
5. Inspect basin side slopes for erosion. 
6. Revetage eroded side slopes and stabilize with an 
erosion control mulch or mat until vegetation cover is 
established. 
7. Inspect for standing water (annually at end of rainy 
season). 
8. Remove deposited sediments and use a hand-
guided rotarty tiller to scarify top 12” of basin (only as 
needed when standing water is present at end of 
rainy season) 
 
The City of Redlands will not inspect or maintain 
basins until the infrastructure is accepted by the City.  
Until that time is is the owner’s responsibility to 
inspect and maintain this BMP. 

Monthly (prior to City 
acceptance) then City 

Determined 

MP-52 
Drain Inserts 

Project Owner (prior 
to City acceptance) 

then City of Redlands 
through a CFD 

Project Owner to inspect and maintain according to 
manufacturer’s recommendations included in Section 
6.4B (Flogard+Plus Catch Basin Inlet Filter 
Inspection and Maintenance Guide). 
The City of Redlands will not inspect or maintain 
inserts until the infrastructure is accepted by the City.  
Until that time is is the owner’s responsibility to 
inspect and maintain this BMP. 

Monthly (prior to City 
acceptance) then City 

Determined 
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Section 6  WQMP Attachments 
 

6.1.  Site Plan and Drainage Plan  
Include a site plan and drainage plan sheet set containing the following minimum information: 

6.2  Electronic Data Submittal 
Minimum requirements include submittal of PDF exhibits in addition to hard copies. Format must not require 

specialized software to open. If the local jurisdiction requires specialized electronic document formats (as 

described in their local Local Implementation Plan), this section will describe the contents (e.g., layering, 

nomenclature, geo‐referencing, etc.) of these documents so that they may be interpreted efficiently and 

accurately. 

6.3  Post Construction  
Attach all O&M Plans and Maintenance Agreements for BMP to the WQMP. 

6.4  Other Supporting Documentation 
 BMP Exhibits 

 BMP Educational Materials 

 

 Project location 

 Site boundary 

 Land uses and land covers, as applicable 

 Suitability/feasibility constraints 

 Structural Source Control BMP locations 

 Site Design Hydrologic Source Control BMP locations 

 LID BMP details 

 Drainage delineations and flow information 

 Drainage connections 





 

 

Project Location 

Project Drainage Path 

Project Drainage Path 
City of Redlands 

Tract 20257 

Project Flow Routes 

SR-210 Channel 
Santa Ana River 
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STORMWATER TREATMENT DEVICE AND CONTROL MEASURE ACCESS 
AND MAINTENANCE AGREEMENT 

Assessor’s Parcel Number(s) 
APN 0167-091-02, -04, -05 & -08 

 

THIS AGREEMENT is made and entered into this _____ day of ______________, 20__, by 
and between Griffin Residential III, LLC, a Delaware limited liability company (“Owner”), and the 
City of Redlands, a municipal corporation (“City”).  The Owner and the City are sometimes each 
individually referred to herein as a “Party” and, collectively, as the “Parties.” 

RECITALS 

WHEREAS, the Owner owns real property (“Property”) in the City specifically described in 
Exhibits “A” and “B” which are attached hereto and incorporated herein by this reference; and 

WHEREAS, at the time of approval of the Owner’s development project commonly known 
as Heritage and filed as Tract 20257 (the “Project”), the City required the Project to employ on-site 
control measures to minimize pollutants in urban stormwater runoff; and 

WHEREAS, the Owner has chosen to install two Infiltration Basins and Catch Basin Drain 
Inserts (the “Devices”) to minimize pollutants in urban stormwater runoff; specifically described in 
Exhibit “C” and shown in Exhibit “D” both of which are attached hereto and incorporated herein by 
this reference; and 

WHEREAS, the Devices have been installed in accordance with plans and specifications 
approved by the City; and 
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WHEREAS, the Devices being installed on private property and draining only private 
property, are private facilities with all maintenance or replacement therefor being the sole 
responsibility of the Owner; and 

WHEREAS, the Owner is aware that periodic and continuous maintenance including, but not 
necessarily limited to, filter material replacement and sediment removal is required to assure proper 
performance of the Devices and that such maintenance activity will require compliance with all 
Federal, State and local laws and regulations, including those pertaining to confined space and waste 
disposal methods in effect at the time such maintenance occurs; 

NOW, THEREFORE, in consideration of the City’s approval of the Project and the mutual 
promises contained herein, the City of Redlands and Heritage agree as follows: 

AGREEMENT 

1. The Owner hereby provides the City and its designees with full right of access to the Devices 
and the Owner’s Property in the immediate vicinity of the Devices (a) at any time, upon 
reasonable notice; or (b) in the event of emergency, as determined by the City Engineer with 
no advance notice; for the purpose of inspecting, sampling and testing of the Devices, and in 
cases of emergency, to undertake all necessary repairs or other preventative measures at the 
Owner’s expense as provided for in Section 3, below. The City shall make every effort at all 
times to minimize or avoid interference with the Owner’s use of the Property when 
undertaking such inspections and repairs. 

2. The Owner shall diligently maintain the Devices in a manner consistent with the 
manufacturers’ recommended maintenance schedule to ensure efficient performance.  All 
reasonable precautions shall be exercised by the Owner and the Owner’s representatives in 
the removal and extraction of materials from the Devices, and the ultimate disposal of the 
materials in a manner consistent with all applicable laws. As may be requested from time to 
time by the City, the Owner shall provide the City with documentation identifying the 
materials removed, the quantity and the location of disposal destinations, as appropriate. 

3. In the event the Owner fails to perform the necessary maintenance required by this Agreement 
within thirty (30) days of being given written notice by the City to do so, setting forth with 
specificity the action to be taken, the City is authorized to cause any maintenance necessary 
to be done and charge the entire cost and expense to the Owner, including administrative costs, 
attorneys’ fees and interest thereon at the maximum rate authorized by law, twenty (20) days 
after the Owner’s receipt of the notice of expense until paid in full. 

4. This Agreement affects County of San Bernardino Assessor’s Parcel No. 0167-091-02, -04, -
05 and -08 shall be recorded in the Official Records of the County of San Bernardino at the 
expense of the Owner and shall constitute notice to all successors and assigns to the title to 
the Property of the obligations herein set forth. This Agreement shall also constitute a lien 
against the Property in such amount as will fully reimburse the City, including interest as 
herein above set forth, subject to foreclosure in event of default in payment. 

5. In event any action is commenced to enforce or interpret any of the terms or conditions of this 
Agreement the prevailing Party shall, in addition to any costs and other relief, be entitled to 
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the recovery of its reasonable attorneys’ fees, including fees for the use of in-house counsel 
by a Party.   

6. It is the intent of the Parties that the burdens and benefits herein undertaken shall constitute 
equitable servitudes that run with the Property and shall be binding upon future owners of all 
or any portion of the Property.  Any owner’s liability hereunder shall terminate at the time it 
ceases to be an owner of the encumbered Property, except for obligations which accrue prior 
to the date of transfer by such owner, which shall remain the personal obligation of such 
owner.   

7. Time is of the essence in the performance of this Agreement. 

8. Any notice to a Party required or called for in this Agreement shall be served in person, or by 
deposit in the U.S. Mail, first class postage prepaid, to the address set forth below. Notice(s) 
shall be deemed effective upon receipt, or seventy-two (72) hours after deposit in the U.S. 
Mail, whichever is earlier.  A Party may change notice address only by providing written 
notice thereof to the other Party. 

CITY OWNER

City Engineer 
Griffin Residential III, LLC, a Delaware 
limited liability company 

City of Redlands Michael Vairin, Authorized Representative
P.O. Box 3005 110 North Lincoln Avenue, Suite 100
Redlands, CA  92373 Corona, CA 92373
 

9. This Agreement shall be governed by and construed in accordance with the laws of the State 
of California. 

10. Any amendment to this Agreement shall be in writing and approved by the City Council of 
City and signed by the City and the Owner. 

IN WITNESS WHEREOF, the Parties hereto have affixed their signatures as of the date first 
written above. 

CITY OF REDLANDS: OWNER:
  
__________________________________ __________________________________
Paul W. Foster, Mayor Griffin Residential III, LLC, a Delaware 

limited liability company 
Michael Vairin, Authorized Representative

 
 

Attest: 
  

__________________________________
Jeanne Donaldson, City Clerk



 

 

Replace this page with a fully executed Notary Acknowledgment page. 
  



 

 

Exhibit “A”  
Legal Description 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 

 

Exhibit “B”  
Plat Exhibit 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(replace this sheet with plat map in pdf file) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

Exhibit C 
Stormwater Pollution Control Devices 
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Site Design & Landscape Planning SD-10 
Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
 
 

Description 
Each project site possesses unique topographic, hydrologic, and vegetative features, some of 
which are more suitable for development than others.  Integrating and incorporating 
appropriate landscape planning methodologies into the project design is the most effective 
action that can be done to minimize surface and groundwater contamination from stormwater. 

Approach 
Landscape planning should couple consideration of land suitability for urban uses with 
consideration of community goals and projected growth.  Project plan designs should conserve 
natural areas to the extent possible, maximize natural water storage and infiltration 
opportunities, and protect slopes and channels. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment.   

Design Considerations 
Design requirements for site design and landscapes planning should conform to applicable 
standards and specifications of agencies with jurisdiction and be consistent with applicable 
General Plan and Local Area Plan policies. 
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SD-10 Site Design & Landscape Planning 

Designing New Installations 
Begin the development of a plan for the landscape unit with attention to the following general 
principles: 

� Formulate the plan on the basis of clearly articulated community goals.  Carefully identify 
conflicts and choices between retaining and protecting desired resources and community 
growth. 

� Map and assess land suitability for urban uses.  Include the following landscape features in 
the assessment:  wooded land, open unwooded land, steep slopes, erosion-prone soils, 
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas, 
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban 
land use.  When appropriate, the assessment can highlight outstanding local or regional 
resources that the community determines should be protected (e.g., a scenic area, 
recreational area, threatened species habitat, farmland, fish run).  Mapping and assessment 
should recognize not only these resources but also additional areas needed for their 
sustenance. 

Project plan designs should conserve natural areas to the extent possible, maximize natural 
water storage and infiltration opportunities, and protect slopes and channels. 

Conserve Natural Areas during Landscape Planning 

If applicable, the following items are required and must be implemented in the site layout 
during the subdivision design and approval process, consistent with applicable General Plan and 
Local Area Plan policies: 

� Cluster development on least-sensitive portions of a site while leaving the remaining land in 
a natural undisturbed condition. 

� Limit clearing and grading of native vegetation at a site to the minimum amount needed to 
build lots, allow access, and provide fire protection. 

� Maximize trees and other vegetation at each site by planting additional vegetation, clustering 
tree areas, and promoting the use of native and/or drought tolerant plants. 

� Promote natural vegetation by using parking lot islands and other landscaped areas. 

� Preserve riparian areas and wetlands. 

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit 

� Promote the conservation of forest cover.  Building on land that is already deforested affects 
basin hydrology to a lesser extent than converting forested land.  Loss of forest cover reduces 
interception storage, detention in the organic forest floor layer, and water losses by 
evapotranspiration, resulting in large peak runoff increases and either their negative effects 
or the expense of countering them with structural solutions. 

� Maintain natural storage reservoirs and drainage corridors, including depressions, areas of 
permeable soils, swales, and intermittent streams.  Develop and implement policies and 
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Site Design & Landscape Planning SD-10 

regulations to discourage the clearing, filling, and channelization of these features.  Utilize 
them in drainage networks in preference to pipes, culverts, and engineered ditches. 

� Evaluating infiltration opportunities by referring to the stormwater management manual for 
the jurisdiction and pay particular attention to the selection criteria for avoiding 
groundwater contamination, poor soils, and hydrogeological conditions that cause these 
facilities to fail.  If necessary, locate developments with large amounts of impervious 
surfaces or a potential to produce relatively contaminated runoff away from groundwater 
recharge areas. 

Protection of Slopes and Channels during Landscape Design 

� Convey runoff safely from the tops of slopes. 

� Avoid disturbing steep or unstable slopes. 

� Avoid disturbing natural channels. 

� Stabilize disturbed slopes as quickly as possible. 

� Vegetate slopes with native or drought tolerant vegetation. 

� Control and treat flows in landscaping and/or other controls prior to reaching existing 
natural drainage systems. 

� Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that 
increases in run-off velocity and frequency caused by the project do not erode the channel. 

� Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts, 
conduits, or channels that enter unlined channels in accordance with applicable 
specifications to minimize erosion.  Energy dissipaters shall be installed in such a way as to 
minimize impacts to receiving waters. 

� Line on-site conveyance channels where appropriate, to reduce erosion caused by increased 
flow velocity due to increases in tributary impervious area.  The first choice for linings 
should be grass or some other vegetative surface, since these materials not only reduce 
runoff velocities, but also provide water quality benefits from filtration and infiltration.  If 
velocities in the channel are high enough to erode grass or other vegetative linings, riprap, 
concrete, soil cement, or geo-grid stabilization are other alternatives. 

� Consider other design principles that are comparable and equally effective. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition of “ redevelopment” must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined under “designing new installations” 
above should be followed. 
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Redevelopment may present significant opportunity to add features which had not previously 
been implemented.  Examples include incorporation of depressions, areas of permeable soils, 
and swales in newly redeveloped areas.  While some site constraints may exist due to the status 
of already existing infrastructure, opportunities should not be missed to maximize infiltration, 
slow runoff, reduce impervious areas, disconnect directly connected impervious areas.  

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Stormwater Management Manual for Western Washington, Washington State Department of 
Ecology, August 2001. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 



Roof Runoff Controls SD-11 

Rain Garden

Design Objectives 

 Maximize Infiltration 
 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
 

 

Description 
Various roof runoff controls are available to address stormwater 
that drains off rooftops.  The objective is to reduce the total volume and rate of runoff from 
individual lots, and retain the pollutants on site that may be picked up from roofing materials 
and atmospheric deposition.  Roof runoff controls consist of directing the roof runoff away from 
paved areas and mitigating flow to the storm drain system through one of several general 
approaches:  cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and 
foundation planting.   The first three approaches require the roof runoff to be contained in a 
gutter and downspout system.  Foundation planting provides a vegetated strip under the drip 
line of the roof.   

Approach 
Design of individual lots for single-family homes as well as lots for higher density residential and 
commercial structures should consider site design provisions for containing and infiltrating roof 
runoff or directing roof runoff to vegetative swales or buffer areas.  Retained water can be reused 
for watering gardens, lawns, and trees.  Benefits to the environment include reduced demand for 
potable water used for irrigation, improved stormwater quality, increased groundwater 
recharge, decreased runoff volume and peak flows, and decreased flooding potential.   

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. 

Design Considerations 
Designing New Installations 
Cisterns or Rain Barrels 

One method of addressing roof runoff is to direct roof downspouts 
to cisterns or rain barrels.  A cistern is an above ground storage 
vessel with either a manually operated valve or a permanently open 
outlet.  Roof runoff is temporarily stored and then released for 
irrigation or infiltration between storms.  The number of rain 
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SD-11 Roof Runoff Controls  

barrels needed is a function of the rooftop area.  Some low impact developers recommend that 
every house have at least 2 rain barrels, with a minimum storage capacity of 1000 liters.   Roof 
barrels serve several purposes including mitigating the first flush from the roof which has a high 
volume, amount of contaminants, and thermal load.  Several types of rain barrels are 
commercially available.  Consideration must be given to selecting rain barrels that are vector 
proof and childproof.  In addition, some barrels are designed with a bypass valve that filters out 
grit and other contaminants and routes overflow to a soak-away pit or rain garden. 

If the cistern has an operable valve, the valve can be closed to store stormwater for irrigation or 
infiltration between storms.  This system requires continual monitoring by the resident or 
grounds crews, but provides greater flexibility in water storage and metering.  If a cistern is 
provided with an operable valve and water is stored inside for long periods, the cistern must be 
covered to prevent mosquitoes from breeding.   

A cistern system with a permanently open outlet can also provide for metering stormwater 
runoff.  If the cistern outlet is significantly smaller than the size of the downspout inlet (say ¼ to 
½ inch diameter), runoff will build up inside the cistern during storms, and will empty out 
slowly after peak intensities subside.  This is a feasible way to mitigate the peak flow increases 
caused by rooftop impervious land coverage, especially for the frequent, small storms. 

Dry wells and Infiltration Trenches 

Roof downspouts can be directed to dry wells or infiltration trenches.  A dry well is constructed 
by excavating a hole in the ground and filling it with an open graded aggregate, and allowing the 
water to fill the dry well and infiltrate after the storm event.  An underground connection from 
the downspout conveys water into the dry well, allowing it to be stored in the voids.  To 
minimize sedimentation from lateral soil movement, the sides and top of the stone storage 
matrix can be wrapped in a permeable filter fabric, though the bottom may remain open.  A 
perforated observation pipe can be inserted vertically into the dry well to allow for inspection 
and maintenance. 

In practice, dry wells receiving runoff from single roof downspouts have been successful over 
long periods because they contain very little sediment.  They must be sized according to the 
amount of rooftop runoff received, but are typically 4 to 5 feet square, and 2 to 3 feet deep, with 
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet). 

To protect the foundation, dry wells must be set away from the building at least 10 feet.  They 
must be installed in solids that accommodate infiltration.  In poorly drained soils, dry wells have 
very limited feasibility. 

Infiltration trenches function in a similar manner and would be particularly effective for larger 
roof areas.  An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives 
stormwater runoff.  These are described under Treatment Controls. 

Pop-up Drainage Emitter 

Roof downspouts can be directed to an underground pipe that daylights some distance from the 
building foundation, releasing the roof runoff through a pop-up emitter.  Similar to a pop-up 
irrigation head, the emitter only opens when there is flow from the roof.  The emitter remains 
flush to the ground during dry periods, for ease of lawn or landscape maintenance. 
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Foundation Planting 

Landscape planting can be provided around the base to allow increased opportunities for 
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow 
coming off the roof.  Foundation plantings can reduce the physical impact of water on the soil 
and provide a subsurface matrix of roots that encourage infiltration.  These plantings must be 
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition of “ redevelopment” must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined under “designing new installations” 
above should be followed. 

Supplemental Information  
Examples 
� City of Ottawa’s Water Links Surface –Water Quality Protection Program 

� City of Toronto Downspout Disconnection Program 

� City of Boston, MA, Rain Barrel Demonstration Program 

Other Resources 
Hager, Marty Catherine, Stormwater, “Low-Impact Development”, January/February 2003.  
www.stormh2o.com 

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD.  
www.lid-stormwater.net 

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition 





Efficient Irrigation  SD-12 
Design Objectives 

 Maximize Infiltration 
 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
 

 

Description 
Irrigation water provided to landscaped areas may result in excess irrigation water being 
conveyed into stormwater drainage systems. 

Approach 
Project plan designs for development and redevelopment should include application methods of 
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance 
system.  

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment.   (Detached residential single-family homes are typically 
excluded from this requirement.) 

Design Considerations 
Designing New Installations 
The following methods to reduce excessive irrigation runoff should be considered, and 
incorporated and implemented where determined applicable and feasible by the Permittee: 

� Employ rain-triggered shutoff devices to prevent irrigation after precipitation. 

� Design irrigation systems to each landscape area’s specific water requirements. 

� Include design featuring flow reducers or shutoff valves triggered by a pressure drop to 
control water loss in the event of broken sprinkler heads or lines. 

� Implement landscape plans consistent with County or City water conservation resolutions, 
which may include provision of water sensors, programmable 
irrigation times (for short cycles), etc. 
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� Design timing and application methods of irrigation water to minimize the runoff of excess 
irrigation water into the storm water drainage system. 

� Group plants with similar water requirements in order to reduce excess irrigation runoff and 
promote surface filtration.  Choose plants with low irrigation requirements (for example, 
native or drought tolerant species).  Consider design features such as: 

- Using mulches (such as wood chips or bar) in planter areas without ground cover to 
minimize sediment in runoff 

- Installing appropriate plant materials for the location, in accordance with amount of 
sunlight and climate, and use native plant materials where possible and/or as 
recommended by the landscape architect 

- Leaving a vegetative barrier along the property boundary and interior watercourses, to 
act as a pollutant filter, where appropriate and feasible 

- Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain 
growth 

� Employ other comparable, equally effective methods to reduce irrigation water runoff. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition of “ redevelopment” must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined under “designing new installations” 
above should be followed. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 



Storm Drain Signage SD-13 
Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
 

 

Description 
Waste materials dumped into storm drain inlets can have severe impacts on receiving and 
ground waters.  Posting notices regarding discharge prohibitions at storm drain inlets can 
prevent waste dumping.  Storm drain signs and stencils are highly visible source controls that 
are typically placed directly adjacent to storm drain inlets.  

Approach 
The stencil or affixed sign contains a brief statement that prohibits dumping of improper 
materials into the urban runoff conveyance system.  Storm drain messages have become a 
popular method of alerting the public about the effects of and the prohibitions against waste 
disposal. 

Suitable Applications 
Stencils and signs alert the public to the destination of pollutants discharged to the storm drain.  
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area 
where contributions or dumping to storm drains is likely.   

Design Considerations 
Storm drain message markers or placards are recommended at all storm drain inlets within the 
boundary of a development project.  The marker should be placed in clear sight facing toward 
anyone approaching the inlet from either side.  All storm drain inlet locations should be 
identified on the development site map. 

Designing New Installations 
The following methods should be considered for inclusion in the project design and show on 
project plans: 

� Provide stenciling or labeling of all storm drain inlets and catch 
basins, constructed or modified, within the project area with 
prohibitive language.  Examples include “NO DUMPING – 
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DRAINS TO OCEAN” and/or other graphical icons to discourage illegal dumping.   

� Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumping 
at public access points along channels and creeks within the project area.   

Note - Some local agencies have approved specific signage and/or storm drain message placards 
for use.  Consult local agency stormwater staff to determine specific requirements for placard 
types and methods of application. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   If the project meets the definition of “redevelopment”, then the 
requirements stated under “ designing new installations” above should be included in all project 
design plans.  

Additional Information 
Maintenance Considerations 
� Legibility of markers and signs should be maintained.  If required by the agency with 

jurisdiction over the project, the owner/operator or homeowner’s association should enter 
into a maintenance agreement with the agency or record a deed restriction upon the 
property title to maintain the legibility of placards or signs. 

Placement 
� Signage on top of curbs tends to weather and fade. 

� Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms. 

Supplemental Information  
Examples 
� Most MS4 programs have storm drain signage programs.  Some MS4 programs will provide 

stencils, or arrange for volunteers to stencil storm drains as part of their outreach program. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 
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Description 
Pervious paving is used for light vehicle loading in parking areas.  The term describes a system 
comprising a load-bearing, durable surface together with an underlying layered structure that 
temporarily stores water prior to infiltration or drainage to a controlled outlet.  The surface can 
itself be porous such that water infiltrates across the entire surface of the material (e.g., grass 
and gravel surfaces, porous concrete and porous asphalt), or can be built up of impermeable 
blocks separated by spaces and joints, through which the water can drain.  This latter system is 
termed ‘permeable’ paving.  Advantages of pervious pavements is that they reduce runoff 
volume while providing treatment, and are unobtrusive resulting in a high level of acceptability. 

Approach 
Attenuation of flow is provided by the storage within the underlying structure or sub base, 
together with appropriate flow controls. An underlying geotextile may permit groundwater 
recharge, thus contributing to the restoration of the natural water cycle. Alternatively, where 
infiltration is inappropriate (e.g., if the groundwater vulnerability is high, or the soil type is 
unsuitable), the surface can be constructed above an impermeable membrane. The system offers 
a valuable solution for drainage of spatially constrained urban areas. 

Significant attenuation and improvement in water quality can be achieved by permeable 
pavements, whichever method is used.  The surface and subsurface infrastructure can remove 
both the soluble and fine particulate pollutants that occur within urban runoff.    Roof water can 
be piped into the storage area directly, adding areas from which the flow can be attenuated.  
Also, within lined systems, there is the opportunity for stored runoff to be piped out for reuse.   

Suitable Applications 
Residential, commercial and industrial applications are possible.  The use of permeable 
pavement may be restricted in cold regions, arid regions or regions with high wind erosion. 
There are some specific disadvantages associated with permeable pavement, which are as 
follows: 

 Permeable pavement can become clogged if improperly installed or maintained.  However, 
this is countered by the ease with which small areas of paving can be cleaned or replaced 
when blocked or damaged. 

Design Objectives 

 Maximize Infiltration 
 Provide Retention 
 Slow Runoff 
 Minimize Impervious Land 

Coverage 
 Prohibit Dumping of Improper 

Materials 
 Contain Pollutants 
 Collect and Convey 
 
 



SD-20 Pervious Pavements  

2 of 10 California Stormwater BMP Handbook January 2003 
 New Development and Redevelopment 
 www.cabmphandbooks.com 

 Their application should be limited to highways with low traffic volumes, axle loads and 
speeds (less than 30 mph limit), car parking areas and other lightly trafficked or non-
trafficked areas. Permeable surfaces are currently not considered suitable for adoptable 
roads due to the risks associated with failure on high speed roads, the safety implications of 
ponding, and disruption arising from reconstruction.  

 When using un-lined, infiltration systems, there is some risk of contaminating groundwater, 
depending on soil conditions and aquifer susceptibility. However, this risk is likely to be 
small because the areas drained tend to have inherently low pollutant loadings. 

 The use of permeable pavement is restricted to gentle slopes. 

 Porous block paving has a higher risk of abrasion and damage than solid blocks. 

Design Considerations 
Designing New Installations 
If the grades, subsoils, drainage characteristics, and groundwater conditions are suitable, 
permeable paving may be substituted for conventional pavement on parking areas, cul de sacs 
and other areas with light traffic.  Slopes should be flat or very gentle.  Scottish experience has 
shown that permeable paving systems can be installed in a wide range of ground conditions, and 
the flow attenuation performance is excellent even when the systems are lined.   

The suitability of a pervious system at a particular pavement site will, however, depend on the 
loading criteria required of the pavement. 

Where the system is to be used for infiltrating drainage waters into the ground, the vulnerability 
of local groundwater sources to pollution from the site should be low, and the seasonal high 
water table should be at least 4 feet below the surface. 

Ideally, the pervious surface should be horizontal in order to intercept local rainfall at source.  
On sloping sites, pervious surfaces may be terraced to accommodate differences in levels. 

Design Guidelines 
The design of each layer of the pavement must be determined by the likely traffic loadings and 
their required operational life.  To provide satisfactory performance, the following criteria 
should be considered: 

 The subgrade should be able to sustain traffic loading without excessive deformation.   

 The granular capping and sub-base layers should give sufficient load-bearing to provide an 
adequate construction platform and base for the overlying pavement layers.   

 The pavement materials should not crack of suffer excessive rutting under the influence of 
traffic.  This is controlled by the horizontal tensile stress at the base of these layers.  

There is no current structural design method specifically for pervious pavements.  Allowances 
should be considered the following factors in the design and specification of materials: 
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 Pervious pavements use materials with high permeability and void space.  All the current UK 
pavement design methods are based on the use of conventional materials that are dense and 
relatively impermeable.  The stiffness of the materials must therefore be assessed. 

 Water is present within the construction and can soften and weaken materials, and this must 
be allowed for. 

 Existing design methods assume full friction between layers.  Any geotextiles or 
geomembranes must be carefully specified to minimize loss of friction between layers.   

 Porous asphalt loses adhesion and becomes brittle as air passes through the voids.  Its 
durability is therefore lower than conventional materials. 

The single sized grading of materials used means that care should be taken to ensure that loss of 
finer particles between unbound layers does not occur. 

Positioning a geotextile near the surface of the pervious construction should enable pollutants to 
be trapped and retained close to the surface of the construction.  This has both advantages and 
disadvantages.  The main disadvantage is that the filtering of sediments and their associated 
pollutants at this level may hamper percolation of waters and can eventually lead to surface 
ponding.  One advantage is that even if eventual maintenance is required to reinstate 
infiltration, only a limited amount of the construction needs to be disturbed, since the sub-base 
below the geotextile is protected.  In addition, the pollutant concentration at a high level in the 
structure allows for its release over time.  It is slowly transported in the stormwater to lower 
levels where chemical and biological processes may be operating to retain or degrade pollutants.   

The design should ensure that sufficient void space exists for the storage of sediments to limit 
the period between remedial works.   

 Pervious pavements require a single size grading to give open voids.  The choice of materials 
is therefore a compromise between stiffness, permeability and storage capacity.   

 Because the sub-base and capping will be in contact with water for a large part of the time, 
the strength and durability of the aggregate particles when saturated and subjected to 
wetting and drying should be assessed. 

 A uniformly graded single size material cannot be compacted and is liable to move when 
construction traffic passes over it.  This effect can be reduced by the use of angular crushed 
rock material with a high surface friction.   

In pollution control terms, these layers represent the site of long term chemical and biological 
pollutant retention and degradation processes.  The construction materials should be selected, 
in addition to their structural strength properties, for their ability to sustain such processes.  In 
general, this means that materials should create neutral or slightly alkaline conditions and they 
should provide favorable sites for colonization by microbial populations.      

Construction/Inspection Considerations 
 Permeable surfaces can be laid without cross-falls or longitudinal gradients. 

 The blocks should be lain level 
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 They should not be used for storage of site materials, unless the surface is well protected 
from deposition of silt and other spillages.  

 The pavement should be constructed in a single operation, as one of the last items to be 
built, on a development site.  Landscape development should be completed before pavement 
construction to avoid contamination by silt or soil from this source. 

 Surfaces draining to the pavement should be stabilized before construction of the pavement. 

 Inappropriate construction equipment should be kept away from the pavement to prevent 
damage to the surface, sub-base or sub-grade. 

Maintenance Requirements 
The maintenance requirements of a pervious surface should  be reviewed at the time of design 
and should be clearly specified.  Maintenance is required to prevent clogging of the pervious 
surface.  The factors to be considered when defining maintenance requirements must include: 

 Type of use 

 Ownership 

 Level of trafficking 

 The local environment and any contributing catchments 

Studies in the UK have shown satisfactory operation of porous pavement systems without 
maintenance for over 10 years and recent work by Imbe et al. at 9th ICUD, Portland, 2002 
describes systems operating for over 20 years without maintenance.  However, performance 
under such regimes could not be guaranteed, Table 1 shows typical recommended maintenance 
regimes: 
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Table 1 Typical Recommended Maintenance Regimes 
Activity Schedule 

 Minimize use of salt or grit for de-icing 

 Keep landscaped areas well maintained 

 Prevent soil being washed onto pavement 

Ongoing 

 Vacuum clean surface using commercially available sweeping 
machines at the following times: 

- End of winter (April) 

- Mid-summer (July / August) 

- After Autumn leaf-fall (November) 

2/3 x per year 

 Inspect outlets  Annual 

 If routine cleaning does not restore infiltration rates, then 
reconstruction of part of the whole of a pervious surface may be 
required.   

 The surface area affected by hydraulic failure should be lifted for 
inspection of the internal materials to identify the location and 
extent of the blockage.   

 Surface materials should be lifted and replaced after brush 
cleaning.  Geotextiles may need complete replacement. 

 Sub-surface layers may need cleaning and replacing.  

 Removed silts may need to be disposed of as controlled waste. 

As needed (infrequent)  
Maximum 15-20 years 

 

Permeable pavements are up to 25 % cheaper (or at least no more expensive than the traditional 
forms of pavement construction), when all construction and drainage costs are taken into 
account. (Accepting that the porous asphalt itself is a more expensive surfacing, the extra cost of 
which is offset by the savings in underground pipework etc.) (Niemczynowicz, et al., 1987) 

Table 1 gives US cost estimates for capital and maintenance costs of porous pavements 
(Landphair et al., 2000) 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition of “ redevelopment” must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined under “designing new installations” 
above should be followed. 
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Additional Information 
Cost Considerations 
Permeable pavements are up to 25 % cheaper (or at least no more expensive than the traditional 
forms of pavement construction), when all construction and drainage costs are taken into 
account. (Accepting that the porous asphalt itself is a more expensive surfacing, the extra cost of 
which is offset by the savings in underground pipework etc.) (Niemczynowicz, et al., 1987) 

Table 2 gives US cost estimates for capital and maintenance costs of porous pavements 
(Landphair et al., 2000) 
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Schematics of a Pervious Pavement System 



Alternative Building Materials SD-21 
Design Objectives 

 Maximize Infiltration 
 Provide Retention 

 Source Control 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutant 

 Collect and Convey 
 
 

Description 
Alternative building materials are selected instead of conventional materials for new 
construction and renovation. These materials reduce potential sources of pollutants in 
stormwater runoff by eliminating compounds that can leach into runoff, reducing the need for 
pesticide application, reducing the need for painting and other maintenance, or by reducing the 
volume of runoff.  

Approach 
Alternative building materials are available for use as lumber for decking, roofing materials, 
home siding, and paving for driveways, decks, and sidewalks.  

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment.  

Design Considerations 
Designing New Installations 
Decking 

One of the most common materials for construction of decks and other outdoor construction has 
traditionally been pressure treated wood, which is now being phased out. The standard 
treatment is called CCA, for chromated copper arsenate. The key ingredients are arsenic (which 
kills termites, carpenter ants and other insects), copper (which kills the fungi that cause wood to 
rot) and chromium (which reacts with the other ingredients to bind them to the wood).  The 
amount of arsenic is far from trivial. A deck just 8 feet x 10 feet contains more than 1 1/3 pounds 
of this highly potent poison. Replacement materials include a new type of pressure treated 
wood, plastic and composite lumber. 

There are currently over 20 products in the market consisting of 
plastic or plastic-wood composites. Plastic lumber is made from 
100% recycled plastic, # 2 HDPE and polyethylene plastic milk jugs 
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SD-21 Alternative Building Materials  

and soap bottles. Plastic-wood composites are a combination of plastic and wood fibers or 
sawdust. These materials are a long lasting exterior weather, insect, and chemical resistant wood 
lumber replacement for non structural applications. Use it for decks, docks, raised garden beds 
and planter boxes, pallets, hand railings, outdoor furniture, animal pens, boat decks, etc.  

New pressure treated wood uses a much safer recipe, ACQ, which stands for ammoniacal copper 
quartenary. It contains no arsenic and no chromium. Yet the American Wood Preservers 
Association has found it to be just as effective as the standard formula. ACQ is common in Japan 
and Europe. 

Roofing 

Several studies have indicated that metal used as roofing material, flashing, or gutters can leach 
metals into the environment. The leaching occurs because rainfall is slightly acidic and slowly 
dissolved the exposed metals. Common traditional applications include copper sheathing and 
galvanized (zinc) gutters.  

Coated metal products are available for both roofing and gutter applications. These products 
eliminate contact of bare metal with rainfall, eliminating one source of metals in runoff. There 
are also roofing materials made of recycled rubber and plastic that resemble traditional 
materials.  

A less traditional approach is the use of green roofs. These roofs are not just green, they're alive. 
Planted with grasses and succulents, low- profile green roofs reduce the urban heat island effect, 
stormwater runoff, and cooling costs, while providing wildlife habitat and a connection to nature 
for building occupants. These roofs are widely used on industrial facilities in Europe and have 
been established as experimental installations in several locations in the US, including Portland, 
Oregon. Their feasibility is questionable in areas of California with prolonged, dry, hot weather. 

Paved Areas 

Traditionally, concrete is used for construction of patios, sidewalks, and driveways. Although it 
is non-toxic, these paved areas reduce stormwater infiltration and increase the volume and rate 
of runoff.  This increase in the amount of runoff is the leading cause of stream channel 
degradation in urban areas. 

There are a number of alternative materials that can be used in these applications, including 
porous concrete and asphalt, modular blocks, and crushed granite. These materials, especially 
modular paving blocks, are widely available and a well established method to reduce stormwater 
runoff.  

Building Siding 

Wood siding is commonly used on the exterior of residential construction. This material 
weathers fairly rapidly and requires repeated painting to prevent rotting.  Alternative “new” 
products for this application include cement-fiber and vinyl.  Cement-fiber siding is a masonry 
product made from Portland cement, sand, and cellulose and will not burn, cup, swell, or 
shrink.   

Pesticide Reduction 
A common use of powerful pesticides is for the control of termites. Chlordane was used for many 
years for this purpose and is now found in urban streams and lakes nationwide. There are a 
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number of physical barriers that can be installed during construction to help reduce the use of 
pesticides. 

Sand barriers for subterranean termites are a physical deterrent because the termites cannot 
tunnel through it. Sand barriers can be applied in crawl spaces under pier and beam 
foundations, under slab foundations, and between the foundation and concrete porches, 
terraces, patios and steps. Other possible locations include under fence posts, underground 
electrical cables, water and gas lines, telephone and electrical poles, inside hollow tile cells and 
against retaining walls.  

Metal termite shields are physical barriers to termites which prevent them from building 
invisible tunnels. In reality, metal shields function as a helpful termite detection device, forcing 
them to build tunnels on the outside of the shields which are easily seen. Metal termite shields 
also help prevent dampness from wicking to adjoining wood members which can result in rot, 
thus making the material more attractive to termites and other pests. Metal flashing and metal 
plates can also be used as a barrier between piers and beams of structures such as decks, which 
are particularly vulnerable to termite attack.  

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition of “redevelopment” must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined under “designing new installations” 
above should be followed. 

Other Resources 
There are no good, independent, comprehensive sources of information on alternative building 
materials for use in minimizing the impacts of stormwater runoff.  Most websites or other 
references to “green” or “alternative” building materials focus on indoor applications, such as 
formaldehyde free plywood and low VOC paints, carpets, and pads.  Some supplemental 
information on alternative materials is available from the manufacturers.   

Fires are a source of concern in many areas of California. Information on the flammability of 
alternative decking materials is available from the University of California Forest Product 
Laboratory (UCFPL) website at: http://www.ucfpl.ucop.edu/WDDeckIntro.htm 
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Description 
An infiltration basin is a shallow impoundment that is designed 
to infiltrate stormwater.  Infiltration basins use the natural 
filtering ability of the soil to remove pollutants in stormwater 
runoff.  Infiltration facilities store runoff until it gradually 
exfiltrates through the soil and eventually into the water table.  
This practice has high pollutant removal efficiency and can also 
help recharge groundwater, thus helping to maintain low flows in 
stream systems.  Infiltration basins can be challenging to apply 
on many sites, however, because of soils requirements.  In 
addition, some studies have shown relatively high failure rates 
compared with other management practices. 

California Experience 
Infiltration basins have a long history of use in California, 
especially in the Central Valley.  Basins located in Fresno were 
among those initially evaluated in the National Urban Runoff 
Program and were found to be effective at reducing the volume of 
runoff, while posing little long-term threat to groundwater 
quality (EPA, 1983; Schroeder, 1995).  Proper siting of these 
devices is crucial as underscored by the experience of Caltrans in 
siting two basins in Southern California.  The basin with 
marginal separation from groundwater and soil permeability 
failed immediately and could never be rehabilitated. 

Advantages 
 Provides 100% reduction in the load discharged to surface 

waters. 

 The principal benefit of infiltration basins is the 
approximation of pre-development hydrology during which a 

Design Considerations 

 Soil for Infiltration 

 Slope 

 Aesthetics 

Targeted Constituents 

 Sediment  
 Nutrients  
 Trash  
 Metals  
 Bacteria  
 Oil and Grease  
 Organics  

Legend (Removal Effectiveness) 
 Low  High 

▲ Medium 
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significant portion of the average annual rainfall runoff is infiltrated and evaporated rather 
than flushed directly to creeks. 

 If the water quality volume is adequately sized, infiltration basins can be useful for providing 
control of channel forming (erosion) and high frequency (generally less than the 2-year) 
flood events. 

Limitations 
 May not be appropriate for industrial sites or locations where spills may occur. 

 Infiltration basins require a minimum soil infiltration rate of 0.5 inches/hour, not 
appropriate at sites with Hydrologic Soil Types C and D. 

 If infiltration rates exceed 2.4 inches/hour, then the runoff should be fully treated prior to 
infiltration to protect groundwater quality. 

 Not suitable on fill sites or steep slopes. 

 Risk of groundwater contamination in very coarse soils. 

 Upstream drainage area must be completely stabilized before construction. 

 Difficult to restore functioning of infiltration basins once clogged. 

Design and Sizing Guidelines 
 Water quality volume determined by local requirements or sized so that 85% of the annual 

runoff volume is captured. 

 Basin sized so that the entire water quality volume is infiltrated within 48 hours. 

 Vegetation establishment on the basin floor may help reduce the clogging rate. 

Construction/Inspection Considerations 
 Before construction begins, stabilize the entire area draining to the facility.  If impossible, 

place a diversion berm around the perimeter of the infiltration site to prevent sediment 
entrance during construction or remove the top 2 inches of soil after the site is stabililized.  
Stabilize the entire contributing drainage area, including the side slopes, before allowing any 
runoff to enter once construction is complete. 

 Place excavated material such that it can not be washed back into the basin if a storm occurs 
during construction of the facility. 

 Build the basin without driving heavy equipment over the infiltration surface.  Any 
equipment driven on the surface should have extra-wide (“low pressure”) tires.  Prior to any 
construction, rope off the infiltration area to stop entrance by unwanted equipment. 

 After final grading, till the infiltration surface deeply. 

 Use appropriate erosion control seed mix for the specific project and location. 
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Performance 
As water migrates through porous soil and rock, pollutant attenuation mechanisms include 
precipitation, sorption, physical filtration, and bacterial degradation. If functioning properly, 
this approach is presumed to have high removal efficiencies for particulate pollutants and 
moderate removal of soluble pollutants. Actual pollutant removal in the subsurface would be 
expected to vary depending upon site-specific soil types. This technology eliminates discharge to 
surface waters except for the very largest storms; consequently, complete removal of all 
stormwater constituents can be assumed. 

There remain some concerns about the potential for groundwater contamination despite the 
findings of the NURP and Nightingale (1975; 1987a,b,c; 1989). For instance, a report by Pitt et 
al. (1994) highlighted the potential for groundwater contamination from intentional and 
unintentional stormwater infiltration. That report recommends that infiltration facilities not be 
sited in areas where high concentrations are present or where there is a potential for spills of 
toxic material. Conversely, Schroeder (1995) reported that there was no evidence of 
groundwater impacts from an infiltration basin serving a large industrial catchment in Fresno, 
CA. 

Siting Criteria 
The key element in siting infiltration basins is identifying sites with appropriate soil and 
hydrogeologic properties, which is critical for long term performance. In one study conducted in 
Prince George's County, Maryland (Galli, 1992), all of the infiltration basins investigated clogged 
within 2 years. It is believed that these failures were for the most part due to allowing infiltration 
at sites with rates of less than 0.5 in/hr, basing siting on soil type rather than field infiltration 
tests, and poor construction practices that resulted in soil compaction of the basin invert. 

A study of 23 infiltration basins in the Pacific Northwest showed better long-term performance 
in an area with highly permeable soils (Hilding, 1996). In this study, few of the infiltration 
basins had failed after 10 years. Consequently, the following guidelines for identifying 
appropriate soil and subsurface conditions should be rigorously adhered to. 

 Determine soil type (consider RCS soil type ‘A, B or C’ only) from mapping and consult 
USDA soil survey tables to review other parameters such as the amount of silt and clay, 
presence of a restrictive layer or seasonal high water table, and estimated permeability.  The 
soil should not have more than 30% clay or more than 40% of clay and silt combined.  
Eliminate sites that are clearly unsuitable for infiltration. 

 Groundwater separation should be at least 3 m from the basin invert to the measured 
ground water elevation.  There is concern at the state and regional levels of the impact on 
groundwater quality from infiltrated runoff, especially when the separation between 
groundwater and the surface is small. 

 Location away from buildings, slopes and highway pavement (greater than 6 m) and wells 
and bridge structures (greater than 30 m).  Sites constructed of fill, having a base flow or 
with a slope greater than 15% should not be considered. 

 Ensure that adequate head is available to operate flow splitter structures (to allow the basin 
to be offline) without ponding in the splitter structure or creating backwater upstream of the 
splitter. 
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 Base flow should not be present in the tributary watershed. 

Secondary Screening Based on Site Geotechnical Investigation 
 At least three in-hole conductivity tests shall be performed using USBR 7300-89 or Bouwer-

Rice procedures (the latter if groundwater is encountered within the boring), two tests at 
different locations within the proposed basin and the third down gradient by no more than 
approximately 10 m.  The tests shall measure permeability in the side slopes and the bed 
within a depth of 3 m of the invert. 

 The minimum acceptable hydraulic conductivity as measured in any of the three required 
test holes is 13 mm/hr.  If any test hole shows less than the minimum value, the site should 
be disqualified from further consideration. 

 Exclude from consideration sites constructed in fill or partially in fill unless no silts or clays 
are present in the soil boring.  Fill tends to be compacted, with clays in a dispersed rather 
than flocculated state, greatly reducing permeability. 

 The geotechnical investigation should be such that a good understanding is gained as to how 
the stormwater runoff will move in the soil (horizontally or vertically) and if there are any 
geological conditions that could inhibit the movement of water. 

Additional Design Guidelines 
(1) Basin Sizing - The required water quality volume is determined by local regulations 

or sufficient to capture 85% of the annual runoff. 

(2) Provide pretreatment if sediment loading is a maintenance concern for the basin. 

(3) Include energy dissipation in the inlet design for the basins.  Avoid designs that 
include a permanent pool to reduce opportunity for standing water and associated 
vector problems. 

(4) Basin invert area should be determined by the equation: 

where A = Basin invert area (m2) 

 WQV = water quality volume (m3) 

 k = 0.5 times the lowest field-measured hydraulic conductivity 
(m/hr) 

 t = drawdown time ( 48 hr) 

(5) The use of vertical piping, either for distribution or infiltration enhancement shall 
not be allowed to avoid device classification as a Class V injection well per 40 
CFR146.5(e)(4). 

kt
WQVA =
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Maintenance 
Regular maintenance is critical to the successful operation of infiltration basins. Recommended 
operation and maintenance guidelines include: 

 Inspections and maintenance to ensure. 

 Observe drain time for the design storm after completion or modification of the facility to 
confirm that the desired drain time has been obtained. 

 Schedule semiannual inspections for beginning and end of the wet season to identify 
potential problems such as erosion of the basin side slopes and invert, standing water, trash 
and debris, and sediment accumulation. 

 Remove accumulated trash and debris in the basin at the start and end of the wet season. 

 Inspect for standing water at the end of the wet season. 

 Trim vegetation at the beginning and end of the wet season to prevent establishment of 
woody vegetation and for aesthetic and vector reasons. 

 Remove accumulated sediment and regrade when the accumulated sediment volume 
exceeds 10% of the basin. 

 If erosion is occurring within the basin, revegetate immediately and stabilize with an erosion 
control mulch or mat until vegetation cover is established. 

 To avoid reversing soil development, scarification or other disturbance should only be 
performed when there are actual signs of clogging, rather than on a routine basis.  Always 
remove deposited sediments before scarification, and use a hand-guided rotary tiller, if 
possible, or a disc harrow pulled by a very light tractor. 

Cost 
Infiltration basins are relatively cost-effective practices because little infrastructure is needed 
when constructing them. One study estimated the total construction cost at about $2 per ft 
(adjusted for inflation) of storage for a 0.25-acre basin (SWRPC, 1991). As with other BMPs, 
these published cost estimates may deviate greatly from what might be incurred at a specific 
site. For instance, Caltrans spent about $18/ft3 for the two infiltration basins constructed in 
southern California, each of which had a water quality volume of about 0.34 ac.-ft. Much of the 
higher cost can be attributed to changes in the storm drain system necessary to route the runoff 
to the basin locations. 

Infiltration basins typically consume about 2 to 3% of the site draining to them, which is 
relatively small. Additional space may be required for buffer, landscaping, access road, and 
fencing. Maintenance costs are estimated at 5 to 10% of construction costs. 

One cost concern associated with infiltration practices is the maintenance burden and longevity.  
If improperly maintained, infiltration basins have a high failure rate.  Thus, it may be necessary 
to replace the basin with a different technology after a relatively short period of time. 
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Description 
Drain inserts are manufactured filters or fabric placed in a drop 
inlet to remove sediment and debris.  There are a multitude of 
inserts of various shapes and configurations, typically falling into 
one of three different groups: socks, boxes, and trays.  The sock 
consists of a fabric, usually constructed of polypropylene.  The 
fabric may be attached to a frame or the grate of the inlet holds 
the sock.  Socks are meant for vertical (drop) inlets.  Boxes are 
constructed of plastic or wire mesh.  Typically a polypropylene 
“bag” is placed in the wire mesh box.  The bag takes the form of 
the box.  Most box products are one box; that is, the setting area 
and filtration through media occur in the same box.  Some 
products consist of one or more trays or mesh grates.  The trays 
may hold different types of media.  Filtration media vary by 
manufacturer.  Types include polypropylene, porous polymer, 
treated cellulose, and activated carbon. 

California Experience 
The number of installations is unknown but likely exceeds a 
thousand.  Some users have reported that these systems require 
considerable maintenance to prevent plugging and bypass. 

Advantages 
 Does not require additional space as inserts as the drain 

inlets are already a component of the standard drainage 
systems. 

 Easy access for inspection and maintenance. 

 As there is no standing water, there is little concern for 
mosquito breeding. 

 A relatively inexpensive retrofit option. 

Limitations 
Performance is likely significantly less than treatment systems 
that are located at the end of the drainage system such as ponds 
and vaults.  Usually not suitable for large areas or areas with 
trash or leaves than can plug the insert. 

Design and Sizing Guidelines 
Refer to manufacturer’s guidelines.  Drain inserts come any 
many configurations but can be placed into three general groups: 
socks, boxes, and trays.  The sock consists of a fabric, usually 
constructed of polypropylene.  The fabric may be attached to a 
frame or the grate of the inlet holds the sock.  Socks are meant 
for vertical (drop) inlets.  Boxes are constructed of plastic or wire 
mesh.  Typically a polypropylene “bag” is placed in the wire mesh 
box.  The bag takes the form of the box.  Most box products are 

Design Considerations 

 Use with other BMPs 

 Fit and Seal Capacity within Inlet 

Targeted Constituents 

 Sediment 
 Nutrients 
 Trash 
 Metals 
 Bacteria  
 Oil and Grease 
 Organics 

Removal Effectiveness 
See New Development and 
Redevelopment Handbook-Section 5. 
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one box; that is, the setting area and filtration through media occurs in the same box.  One 
manufacturer has a double-box.  Stormwater enters the first box where setting occurs.  The 
stormwater flows into the second box where the filter media is located.  Some products consist 
of one or more trays or mesh grates.  The trays can hold different types of media.  Filtration 
media vary with the manufacturer: types include polypropylene, porous polymer, treated 
cellulose, and activated carbon. 

Construction/Inspection Considerations 
Be certain that installation is done in a manner that makes certain that the stormwater enters 
the unit and does not leak around the perimeter.  Leakage between the frame of the insert and 
the frame of the drain inlet can easily occur with vertical (drop) inlets. 

Performance 
Few products have performance data collected under field conditions. 

Siting Criteria 
It is recommended that inserts be used only for retrofit situations or as pretreatment where 
other treatment BMPs presented in this section area used. 

Additional Design Guidelines 
Follow guidelines provided by individual manufacturers. 

Maintenance 
Likely require frequent maintenance, on the order of several times per year. 

Cost 
 The initial cost of individual inserts ranges from less than $100 to about $2,000.  The cost of 

using multiple units in curb inlet drains varies with the size of the inlet. 

 The low cost of inserts may tend to favor the use of these systems over other, more effective 
treatment BMPs.  However, the low cost of each unit may be offset by the number of units 
that are required, more frequent maintenance, and the shorter structural life (and therefore 
replacement). 

References and Sources of Additional Information 
Hrachovec, R., and G. Minton, 2001, Field testing of a sock-type catch basin insert, Planet CPR, 
Seattle, Washington 

Interagency Catch Basin Insert Committee, Evaluation of Commercially-Available Catch Basin 
Inserts for the Treatment of Stormwater Runoff from Developed Sites, 1995 

Larry Walker Associates, June 1998, NDMP Inlet/In-Line Control Measure Study Report 

Manufacturers literature 

Santa Monica (City), Santa Monica Bay Municipal Stormwater/Urban Runoff Project - 
Evaluation of Potential Catch basin Retrofits, Woodward Clyde, September 24, 1998 
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Woodward Clyde, June 11, 1996, Parking Lot Monitoring Report, Santa Clara Valley Nonpoint 
Source Pollution Control Program. 





Inspection and Maintenance Guide

FLOGARD+PLUS®
CATCH BASIN INSERT FILTER

DR
AI

NAGE PROTECTION SYSTEM
S

A division of 
Oldcastle Precast



SCOPE:
Federal, State and Local Clean Water Act regulations and those of insurance carriers require that stormwater 
filtration systems be maintained and serviced on a recurring basis. The intent of the regulations is to ensure that the 
systems, on a continuing basis, efficiently remove pollutants from stormwater runoff thereby preventing pollution 
of the nation’s water resources. These specifications apply to the FloGard+Plus® Catch Basin Insert Filter.

RECOMMENDED FREQUENCY OF SERVICE:
Drainage Protection Systems (DPS) recommends that installed FloGard+Plus Catch Basin Insert Filters be serviced 
on a recurring basis. Ultimately, the frequency depends on the amount of runoff, pollutant loading and interference 
from debris (leaves, vegetation, cans, paper, etc.); however, it is recommended that each installation be serviced a 
minimum of three times per year, with a change of filter medium once per year. DPS technicians are available to 
do an onsite evaluation, upon request.

RECOMMENDED TIMING OF SERVICE:
DPS guidelines for the timing of service are as follows:

1. For areas with a definite rainy season: Prior to, during and following the rainy season.
2. For areas subject to year-round rainfall: On a recurring basis (at least three times per year).
3. For areas with winter snow and summer rain: Prior to and just after the snow season and during the

summer rain season.
4. For installed devices not subject to the elements (washracks, parking garages, etc.): On a recurring basis

(no less than three times per year).

SERVICE PROCEDURES:
1. The catch basin grate shall be removed and set to one side. The catch basin shall be visually inspected

for defects and possible illegal dumping. If illegal dumping has occurred, the proper authorities
and property owner representative shall be notified as soon as practicable.

2. Using an industrial vacuum, the collected materials shall be removed from the liner. (Note: DPS uses a
truck-mounted vacuum for servicing FloGard+Plus catch basin inserts.)

3. When all of the collected materials have been removed, the filter medium pouches shall be removed by
unsnapping the tether from the D-ring and set to one side. The filter liner, gaskets, stainless steel frame
and mounting brackets, etc., shall be inspected for continued serviceability. Minor damage or
defects found shall be corrected on-the-spot and a notation made on the Maintenance Record.
More extensive deficiencies that affect the efficiency of the filter (torn liner, etc.), if approved by
the customer representative, will be corrected and an invoice submitted to the representative along with
the Maintenance Record.

4. The filter medium pouches shall be inspected for defects and continued serviceability and replaced as
necessary and the pouch tethers re-attached to the liner’s D-ring. See below.

5. The grate shall be replaced.

REPLACEMENT AND DISPOSAL OF EXPOSED FILTER MEDIUM AND COLLECTED DEBRIS
The frequency of filter medium exchange will be in accordance with the existing DPS-Customer Maintenance 
Contract. DPS recommends that the medium be changed at least once per year. During the appropriate service, or 
if so determined by the service technician during a non-scheduled service, the filter medium will be replaced with 
new material. Once the exposed pouches and debris have been removed, DPS has possession and must dispose of 
it in accordance with local, state and federal agency requirements.

DPS also has the capability of servicing all manner of storm drain filters, catch basin inserts and catch 
basins without inserts, underground oil/water separators, stormwater interceptors and other such devices. 
All DPS personnel are highly qualified technicians and are confined space trained and certified. Call us at 
(888) 950-8826 for further information and assistance.
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www.oldcastlestormwater.com
800-579-8819
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Pollution
CARPET CLEANING ACTIVITIES
Prevention

S T O R M W A T E R



These guidelines apply even if the cleaning products are labeled “nontoxic”
or “biodegradable”. Although these products may be less harmful to the
environment, they can still have harmful effects if they enter the storm
drain untreated.

Dispose of Wastewater Properly
Wastewater from cleaning equipment must be discharged into a sink,
toilet, or other drain connected to the sanitary sewer system within
sanitary sewer discharge limits, hauled off and disposed of properly, or
may be discharged to a pervious area, for example, a lawn area, as long
as it does not overflow into the street, gutter, parking lot or storm drain.
Wastewater should never be discharged into a street, gutter, parking lot
or storm drain.

Filter Wastewater
Carpet cleaning wastewater should be filtered before discharging it to
the sanitary sewer since fibers and other debris in the wastewater can
clog pipes. The filtered material can be disposed of in the garbage,
provided that the waste is not contaminated with hazardous pollutants.

Stormwater Management
Practices for Carpet
Cleaning Activities

Pollution Prevention
S T O R M W A T E R

To report illegal dumping or for more information on
stormwater pollution prevention, call:

1 (800) CLEANUP
or visit our websites:

www.co.san-bernardino.ca.us/flood/npdes
www.1800cleanup.org

Toxic chemicals and discharged waste water from carpet, drapery,
furniture and window cleaning often make their way into the
San Bernardino County storm drain system and do not get treated before
reaching the Santa Ana River. This pollutes our drinking water and
contaminates local waterways, making them unsafe for people and
wildlife. Following these best management practices will prevent pollution,
comply with regulations and protect public health.

(877) WASTE18

sbcountystormwater.org

To report illegal dumping call

or visit our website:

http://www.sbcountystormwater.org/






DID YOU
KNOW?

Maintain your pool properly 
and help protect the environment

Routine swimming pool maintenance generates a variety of wastes such as cleaning 
wastewater, filter back-wash residues, biocides and acid washes that can contribute 
to stormwater pollution. Chlorine and other pool chemicals can harm our waterways 
when they are discharged improperly.

Share these good housekeeping practices with your pool 
service personnel to keep pollutants out of our waterways:

HOLD IT
BEFORE YOU DRA IN IT.

IMPORTANT:

De-chlorinate the water 
before draining the pool to 
the storm drain. 

Consult with your pool 
contractor before 
de-chlorinating the pool to 
learn about your options.

SHUT: 

HOLD: 

TEST: 

DRAIN:

Shut off the chlorination system or stop adding chlorine.

Hold the water in the pool for at least 5 days or add a                   
de-chlorinating agent.

Use a pool testing kit to ensure the level of chlorine is at 
0.1ppm before discharging the water.

To report illegal dumping, call (877) WASTE18 or visit sbcountystormwater.org

facebook.com/sbcountystormwater

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair • Ontario • Rancho Cucamonga • 

Redlands • Rialto • San Bernardino • San Bernardino County • San Bernardino County Flood Control District • Upland • Yucaipa

Check with your city for local requirements before discharging 
your pool to the storm drain or sewer.

Make sure all debris is removed and chemicals are dissipated.

pH of pool water should be between 6.5 and 8.5 before discharging.

Make sure the water is free of any discoloration, mosquitoes, dirt or algae.

Alternative 1: Sanitary Sewer — Some cities allow pools to be drained 
to the sanitary sewer during non-peak hours.

Alternative 2: Lawn or Garden — Discharge the pool water through the 
lawn or garden. The flow should be controlled to prevent erosion 
problems or the water entering a neighbor’s property.

For Saltwater Pools: Saltwater pools should only be drained to the 
sewer or hauled away. 

Dispose of filter backwash 
solids in the trash or 
landscape area.

Neutralize acid washes 
before discharging to the 
sewer. Do not discharge to 
the storm drain.



CORTAR:

CONSERVAR:  

PROBAR:  

VACIAR: 

Corte el sistema de cloración o deje de agregar cloro.

Conserve el agua en la piscina 5 días o agregue un agente de 
descloración.

Utilice un equipo de pruebas para piscinas con el fin de asegurar 
que el nivel de cloro esté en 0.1ppm antes de vaciar el agua.

Para reportar desechos ilegales, comuníquese al (877) WASTE18 o visite sbcountystormwater.org
facebook.com/sbcountystormwater

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair • Ontario • Rancho Cucamonga 
Redlands • Rialto • San Bernardino • San Bernardino County • San Bernardino County Flood Control District • Upland • Yucaipa

Verifique los requisitos locales de su ciudad antes de vaciar su 
piscina en el desagüe de las alcantarillas.

Asegúrese de retirar todos los desechos y disipar los químicos.

El pH del agua de la piscina debe estar entre 6.5 y 8.5 antes del vaciado.

Asegúrese de que el agua no contenga contaminacion, zancudos, suciedad o algas.

Alternativa 1: Drenaje Sanitario — Algunas ciudades permiten que las 
piscinas se vacíen en el drenaje sanitario.

Alternativa 2: Césped o Jardín — Vacíe el agua de la piscina en el césped o 
jardín. Se debe controlar la corriente de agua para evitar problemas de erosión 
o que el agua entre en la propiedad del vecino.

Para las Piscinas de Agua Salada: Estas piscinas solo se deben ser 
vaciados en la alcantarilla o se debe transportar el agua y los residuos a algún 
lugar adecuado.

Deseche los sólidos del agua 
estancada de los filtros en 
la basura o en el jardín.

Neutralice los lavados al 
ácido antes de vaciarlos en 
la alcantarilla. No deseche 
nada contaminante en las 
alcantarillas.

Comparta estas buenas prácticas de limpieza con su personal de servicio 
de piscinas para mantener las alcantarillas libres de contaminantes:

Conserve su piscina en     buen estado y ayude a proteger el medio ambiente

¿Sabía 
   que...?

El mantenimiento de la piscina genera desechos, como las aguas residuales de limpieza, los residuos 
del agua estancada de los filtros y los lavados al ácido y otros químicos, que pueden contribuir a la 
contaminación de las aguas en las alcantarillas. El cloro y otros productos químicos para piscinas 
pueden dañar el medio ambiente cuando se desechan de manera inadecuada.

ESPERE 
ANTES DE 
VACIAR.
Debe eliminar el cloro del agua 
antes de vaciar la piscina en las 
alcantarillas. 

Consulte con su contratista de 
piscina para obtener más 
información sobre sus opciones.

IMPORTANTE:



sbcountystormwater.org
or (877) WASTE18



 



To report illegal dumping, call (877) WASTE18 or visit sbcountystormwater.org
To report toxic spills call (800) 33 TOXIC 
To dispose of hazardous waste, call the CUPA Program (909) 386-8401

sbcountystormwater.org

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair •  Ontario • Rancho Cucamonga 
Redlands • Rialto • San Bernardino • San Bernardino County • San Bernardino County Flood Control District • Upland • Yucaipa

DISCHARGE INTO THE STORM DRAIN, ACCIDENTAL OR NOT, 
CAN LEAD TO ENFORCEMENT ACTIONS, WHICH CAN INCLUDE FINES.

MOBILE VEHICLE CLEANING & MAINTENANCE

When washing items contaminated by hazardous materials, wash 
water should be collected and hauled off-site for proper disposal.

Wash in customers wash bay or pump wastewater to the wash 
bays’ pretreatment system.

If a spill occurs, use an absorbent material such as kitty litter  or 
absorbent pads.

Clean up the excess. Properly dispose of absorbent material used 
to clean up spills - contact an approved hauler for 
assistance/disposal. Sweep work area thoroughly after cleaning. 

Keep toxics out of the trash by disposing of them properly, this 
includes absorbent materials used to clean up toxic waste spills. 
Toxic materials may include used motor oil and oil filters, 
antifreeze, batteries and gasoline. Make sure to maintain hauling 
records for all hazardous waste.

Engine cleaning must be performed at a facility that has 

the equipment to properly process the contaminated wash 

water runoff.

Wash in contained area that has been 
bermed up to contain the wash water.

WASH 
WATER DISPOSAL 

HAZARDOUS WASTE SPILL
CLEAN-UP & DISPOSAL 

Stop the source
of the spill
immediately. 
Locate the nearest 
storm drain and 
ensure nothing 
can enter or be 
discharged into it.

Use tarps and drip pans to prevent spills.

These best management practices will help you prevent polluted water and other
 materials from flowing into the street, gutter and storm drain.



 



 

 



 

 
For more information about how you can prevent stormwater pollution:  

www.sbcountystormwater.org 



Note: we will not share, sell or otherwise distribute 
email addresses to other organizations or companies. 

IT’S A WIN WIN
FOR A FREE RAIN BARREL 

Be part of the solution
and join the great giveaway!

 Sign up for San Bernardino County 

Stormwater’s e-newsletter for a  

chance to win this FREE rain barrel

(estimated value: $125 dollars).  



EVERY  
   DROP     
 COUNTS!

Safely capture rainwater on your 
property and then reuse it for your 

home’s irrigation. Join others  
in saving on water expenses and 
preserving our local waterways. 











When painting your home,
protect your family and community.

• PAINTS that are water-based are less toxic and should
be used whenever possible.

• BRUSHES with water-based paint should be washed
in the sink. Those with oil-based paint should be
cleaned with paint thinner.

• SAFELY dispose of unwanted paint. The County of
San Bernardino offers 9 HHW Centers that accept paint
and other toxic waste FREE of charge.

sbcounty.gov/stormwater
(800) CLEANUP

WEDID ITOURSELVES
ANDWEDID IT RIGHT

Artwork Courtesy of the City of Los Angeles Stormwater Program. Printed on recycled paper.

To report illegal dumping, call 

(877) WASTE18 or visit 

sbcountystormwater.org 



LO HICIMOS NOSOTROS MISMOS

Y LOHICIMOS BIEN

Cuando pinte su casa, proteja
a su familia y a su comunidad.

• PINTURAS a base de agua son menos tóxicas y
debe de utilizarlas cuando sea posible.

• BROCHAS a base de agua deben ser lavadas en
el lavabo. Esas con pintura a base de aceite deben ser
limpiadas con disolvente.

• SANAMENTE deshágase de la pintura que no
necesita. El Condado de San Bernardino ofrece 9
centros de recolección que aceptan pintura y otros
desechos tóxicos GRATUITAMENTE.

sbcounty.gov/stormwater
(800) CLEANUP

Arte Cortesía del Programa de Agua Pluvial de la Ciudad de Los Angeles. Impreso en papel reciclado.

Para reportar actividades ilegales llamar al 

(877) WASTE18 o visite 

sbcountystormwater.org 



WEDID IT OURSELVES
ANDWEDID ITRIGHT

When painting your home,
protect your family and community.
� PAINTS that are water-based are less toxic and should be used

whenever possible.

� BRUSHESwith water-based paint should be washed in the sink.
Those with oil-based paint should be cleaned with paint thinner.

� SAFELYdispose of unwanted paint. The County of San Bernardino
offers 9 HHWCenters that accept paint and other toxic waste
FREE of charge.

Artwork Courtesy of the City of Los Angeles Stormwater Program. Printed on recycled paper.

sbcounty.gov/stormwater
(800) CLEANUP

sbcountystormwater.org
(877) WASTE18

To report illegal dumping, call 

(877) WASTE18 or visit 

sbcountystormwater.org 



LOHICIMOSNOSOTROSMISMOS

Y LOHICIMOSBIEN

Cuando pinte su casa, proteja
a su familia y a su comunidad.

� PINTURAS a base de agua son menos tóxicas y debe de utilizarlas
cuando sea posible.

� BROCHAS a base de agua deben ser lavadas en el lavabo.
Esas con pintura a base de aceite deben ser limpiadas con disolvente.

� SANAMENTEdeshágase de la pintura que no necesita.
El Condado de San Bernardino ofrece 9 centros de recolección
que aceptan pintura y otros desechos tóxicos GRATUITAMENTE.

Arte Cortesía del Programa de Agua Pluvial de la Ciudad de Los Angeles. Impreso en papel reciclado.

sbcounty.gov/stormwater
(800) CLEANUP

sbcountystormwater.org
(877) WASTE18

Para reportar actividades ilegales llamar al 

(877) WASTE18 o visite 

sbcountystormwater.org 



WE DID IT OURSELVES
ANDWEDID IT RIGHT

Artwork Courtesy of the City of Los Angeles Stormwater Program. Printed on recycled paper.

sbcounty.gov/stormwater
(800) CLEANUP

Paint
S L YF EA

PAINTS that are
water-based are less toxic

and should be used
whenever possible.

BRUSHES with
water-based paint should
be washed in the sink.
Those with oil-based

paint should be cleaned
with paint thinner.

SAFELY dispose of
unwanted paint. The

County of San Bernardino
offers 9 HHW Centers that
accept paint and other

toxic waste FREE
of charge.

‘

To report illegal dumping, call 

(877) WASTE18 or visit 

sbcountystormwater.org 



LOHICIMOSNOSOTROSMISMOS

Y LOHICIMOS BIEN

Pinte De Manera

AA NS

PINTURAS a base de
agua son menos tóxicas y
debe de utilizarlas cuando

sea posible.

BROCHAS a base de
agua deben ser lavadas en el
lavabo. Esas con pintura a
base de aceite deben ser
limpiadas con disolvente.

SANAMENTE
deshágase de la pintura

que no necesita. El
Condado de San

Bernardino ofrece 9
centros de recolección que
aceptan pintura y otros

desechos tóxicos
GRATUITAMENTE.

Arte Cortesía del Programa de Agua Pluvial de la Ciudad de Los Angeles. Impreso en papel reciclado.

sbcounty.gov/stormwater
(800) CLEANUP

Para reportar actividades ilegales llamar al 

(877) WASTE18 o visite 

sbcountystormwater.org



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For more information about how you can prevent stormwater pollution:  

www.sbcountystormwater.org 



 







FOR MORE INFORMATION ON PREVENTING STORMWATER POLLUTION

CALL 1(800) CLEANUP OR VISIT WWW.SBCOUNTY.GOV/STORMWATER

The San Bernardino County Stormwater Program is a cooperative effor t including the Flood Control District, the County of San Bernardino,and the cities of
Big Bear Lake, Chino, Chino Hills, Colton, Fontana, Grand T errace, Highland, Loma Linda, Montclair, Ontario, Rancho Cucamonga, Redlands, Rialto, San Ber nardino, Upland, and Yucaipa.

 



 



Stormwater Pollution Prevention
Best Management Practices for Homeowner’s Associations,

Property Managers and Property Owners

Your Guide To Maintaining Water
Friendly Standards In Your Community

sbcountystormwater.org

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair •  Ontario • Rancho Cucamonga 
Redlands • Rialto • San Bernardino • San Bernardino County • San Bernardino County Flood Control District • Upland • Yucaipa

http://www.sbcountystormwater.org
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In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County  
Stormwater immediately: (877) WASTE18  |  sbcountystormwater.org/report

sbcountystormwater.org
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COMMERCIAL TRASH ENCLOSURES

In San Bernardino County, stormwater pollution is caused by food waste, landscape waste, chemicals and other 
debris that are washed into storm drains and end up in our waterways -  untreated! You can be part of the 

solution by maintaining a water-friendly trash enclosure.

To report illegal dumping (877-WASTE18) or to find a household
hazardous waste facility (800-OILY CAT): sbcountystormwater.org

TO KEEP OUR WATERWAYS CLEAN
FOLLOW THESE REQUIREMENTS

Trash enclosures, such as those found in commercial and apartment complexes, typically 
contain materials that are intended to find their way to a landfill or a recycling facility. 

These materials are NOT meant to go into our local lakes and rivers. 

THANK YOU FOR HELPING TO KEEP SAN BERNARDINO COUNTY CLEAN AND HEALTHY!

PROTECT WATER QUALITY BY FOLLOWING THESE SIMPLE STEPS

• Paint
• Grease, fats and used oils
• Batteries, electronics

and fluorescent lights

KEEP TOXICS OUTCLOSE THE LID

Prevent rain from entering 
the bin in order to avoid 
leakage of polluted water 
runoff

PUT TRASH INSIDE

Place trash inside the bin 
(preferably in sealed bags)

COMMERCIAL TRASH ENCLOSURES

SOME ADDITIONAL GUIDELINES, INCLUDE
SWEEP FREQUENTLY 
Sweep trash enclosure areas 
frequently, instead of hosing 
them down, to prevent polluted 
water from flowing into the 
streets and storm drains. 

FIX LEAKS 
Address trash bin leaks 
immediately by using dry clean 
up methods and report to your 
waste hauler to receive a 
replacement.

CONSTRUCT ROOF 
Construct a solid cover roof over the 
existing trash enclosure structure to 
prevent rainwater from coming into 
contact with trash and garbage. 
Check with your local City/County 
for Building Codes.

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair •  Ontario • Rancho Cucamonga 
Redlands • Rialto • San Bernardino • San Bernardino County • San Bernardino County Flood Control District • Upland • Yucaipa



In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County 
Stormwater immediately: (877) WASTE18  |  sbcountystormwater.org/report

sbcountystormwater.org
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HAZARDOUS WASTE

Waste Type and Cost

There is a small handling fee involved in the 
collection of hazardous waste from your 
business. Disposal costs depend on the type 
of waste.

Aerosols $1.29/lb.
Automobile motor oil $.73/gal.
Anti-freeze $1.57/gal.
Contaminated oil $4.48/gal.
Car batteries $.62/ea.
Corrosive liquids, solids $2.80/lb.
Flammable solids, liquids $1.57/lb.
Latex Paint $.73/lb.
Mercury $10.08/lb.
NiCad/Alkaline Batteries $2.13/lb.
Oil Base Paints $1.00/lb.
Oil Filters  $.56/ea.
Oxidizers $9.63/lb.
PCB Ballasts $5.94/lb.
Pesticides (most) $2.91/lb.
Photo�xer, developer $4.31/gal.
Television & Monitors $11.20/ea.
Additional Handling $138.00/hr.

*Rates subject to change without notice*

WE CANNOT ACCEPT

Radioactives
Water reactives
Explosives
Compressed gas cylinders
Medical or biohazardous waste
Asbestos
Remediation wastes

CESQG PROGRAM
Conditionally Exempt Small Quantity Generator

WHAT IS A CESQG? 

Businesses that generate 27 gallons or 220 lbs. of 
hazardous waste, or 2.2 lbs. of extremely hazardous 
waste per month are called “Conditionally Exempt 
Small Quantity Generators,” or CESQGs. San Bernardino 
County Household Hazardous Program provides 
waste management services to CESQG businesses. 
The most common CESQGs in San Bernardino County 
are painters, print shops, auto shops, builders,  
agricultural operators and property managers, but 
there are many others. When you call, be ready to  
describe the types and amounts of waste your  
business generates in a typical month. If you generate 
hazardous waste on a regular basis, you must:

• Register with San Bernardino County Fire Department
(909) 386-8401 as a hazardous waste generator.

• To obtain an EPA ID# and application form from the
State visit www.dtsc.ca.gov.

• Manage hazardous waste in accordance with all
applicable local, state and federal laws and regulations.

HOW DO I GET SERVICE? 

To arrange an appointment for the CESQG Program, 
call 1-800-OILY CAT or 909-382-5401. Be ready to  
describe the type and amount of hazardous waste 
your business is ready to dispose of, and the types 
and size(s) of containers that the waste is in.
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HAZARDOUS WASTE
WHY IS THE FIRE DEPARTMENT
COLLECTING HAZARDOUS WASTE?

Small Quantity Generators often have difficulty  
disposing of small quantities of hazardous waste. 
Hazardous waste companies usually have a  
minimum amount of waste that they will pick up, 
or charge a minimum fee for service. Typically, the 
minimum fee exceeds the cost of disposal for the 
hazardous waste. This leaves the small quantity  
generator in a difficult situation. Some respond  
by storing hazardous waste until it becomes  
economical for the hazardous waste transporter to 
pick it up, putting the business out of compliance  
by exceeding regulatory accumulation time  
limits. Other businesses simply store their  
hazardous wastes indefinitely, creating an unsafe 
work environment and exceeding accumulation 
time limits. Yet other businesses attempt to illegally 
dispose of their waste at household hazardous 
waste collection facilities. These facilities are not 
legally permitted to accept commercial wastes,  
nor are prepared to provide legal documentation  
for commercial hazardous waste disposal. In  
answer to the problems identified above, the San  
Bernardino County Fire Department Household  
Hazardous Program instituted the Conditionally 
Exempt Small Quantity Generator Program.

PAYMENT FOR SERVICES 

The CESQG Program will prepare an invoice  
for your business at the time of service. You can  
pay at the time of service with cash or a check, or 
you can mail your payment to the Fire Department 
within 30 days. Please note that we do not accept 
credit card payments. The preferred method of  
payment is to handle payment at time of service. 
Additional charges may apply for accounts not  
paid within 30 days.

ARE THERE ANY OTHER WAYS THAT I CAN SAVE 
MONEY ON HAZARDOUS WASTE DISPOSAL?

Yes! First, start by reducing the amount of waste 
that you produce by changing processes or process 
chemicals, at your business. Next, examine if there 
is a way that you can recycle your waste back into 
your processes. Network with similar businesses  
or trade associations for waste minimization and 
pollution prevention solutions.

WHAT IF YOUR BUSINESS DOES NOT QUALIFY? 

Call the San Bernardino County Fire Department 
Field Services Division for assistance with  
hazardous waste management at 909-386-8401.  
If you reduce the amount of waste you generate 
each month to 27 gallons or less, you may qualify 
in the future.

WHAT HAPPENS TO YOUR HAZARDOUS WASTE?

Hazardous waste collected by the CESQG  
Program is transported to a state permitted  
processing facility in San Bernardino. The  
waste is further processed at this point and  
packaged for off-site recycling (oil filters, oil,  
latex paint, antifreeze, and batteries) or destructive  
incineration (pesticides, corrosives, flammables,  
oil based paint).

San Bernardino County Fire Department
CESQG Program

2824 East “W” Street
San Bernardino, CA 92415-0799

Phone: 909-382-5401
Fax: 909-382-5413

www.sbcfire.org/hazmat/hhw.asp
Email: jschwab@sbcfire.org
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WORKING OUTDOORS & HANDLING SPILLS

Clean waterways and the health of your neighborhood is a team 
effort. Be part of the clean water team, find out more about how 

to protect water quality in your community at:

Las vías fluviales limpias y la salubridad de su barrio se logran 
gracias al trabajo en equipo. Sea parte del equipo de agua limpia y 
obtenga más información acerca de cómo proteger la calidad del 

agua en su comunidad en:

sbcountystormwater.org

CONTROL | CONTROL

Locate the nearest storm drain and ensure nothing 
can enter or be discharged into it.
Ubique el desagüe de aguas pluviales más cercano y 
asegúrese de que nada pueda ingresar a éste ni 
descargarse en él.

CONTAIN | CONTENER

Isolate your area to prevent material from potentially 
flowing or being blown away.
Aísle su área para evitar que el material pueda discurrirse 
o ser llevado por el viento.

CAPTURE | CAPTURAR

Sweep up debris and place it in the trash. Clean up 
spills with an absorbent material (e.g. kitty litter) or 
vacuum with a Wet-Vac and dispose of properly.
Recoja los restos y colóquelos en la basura. Limpie los 
derrames con un material absorbente (como la arena 
para gatos) o aspírelos con una Wet-Vac (aspiradora de 
humedad) y deséchelos correctamente.
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COMMERCIAL LANDSCAPE

www.calrecycle.ca.gov/organics
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SIDEWALK, PLAZA, ENTRY MONUMENT & 
FOUNTAIN MAINTENANCE

Pollutants on sidewalks and other pedestrian traffic areas and plazas are typically due to littering  
and vehicle use. Fountain water containing chlorine and copperbased algaecides is toxic to aquatic life. 
Proper inspection, cleaning, and repair of pedestrian areas and HOA owned surfaces and structures  
can reduce pollutant runoff from these areas. Maintaining these areas may involve one or more of the 
following activities:

1. Surface Cleaning

2. Graffiti Cleaning

3. Sidewalk Repair

4. Controlling Litter

5. Fountain Maintenance

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model procedures.  
Implementation of these measures may be more effective and reduce or eliminate the need to implement  
other more complicated or costly procedures. Possible pollution prevention measures for sidewalk, plaza,  
and fountain maintenance and cleaning include:

• Use dry cleaning methods whenever practical for surface cleaning activities.

• Use the least toxic materials available (e.g. water based paints, gels or sprays for graffiti removal).

• Once per year, educate HOA staff and tenants on pollution prevention measures.

MODEL PROCEDURES:

1. Surface Cleaning

Discharges of wash water to the storm water drainage system from cleaning or hosing  
of impervious surfaces is prohibited.

 Use dry methods (e.g. sweeping, backpack blowers, vacuuming) whenever
practical to clean sidewalks and plazas rather than hosing, pressure washing, or
steam cleaning. DO NOT sweep or blow material into curb; use devices
that contain the materials.

 If water must be used, block storm drain inlets and contain runoff.
Discharge wash water to landscaping or contain and dispose of properly.

Sidewalks, Plazas
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SIDEWALK, PLAZA, ENTRY MONUMENT & 
FOUNTAIN MAINTENANCE

 Parking facilities should be swept/vacuumed on a regular basis.
Establish frequency of public parking lot sweeping based on usage
and field observations of waste accumulation.

 If water must be used, block storm drain inlets and contain runoff. Discharge
wash water to landscaping or contain and dispose of properly.

 Sweep all parking lots at least once before the onset of the wet season.

 Use absorbents to pick up oil; then dry sweep.

 Appropriately dispose of spilled materials and absorbents.

OPTIONAL:

• Consider increasing sweeping frequency based on factors such as traffic
volume, land use, field observations of sediment and trash accumulation,
proximity to water courses, etc.

 Use high-pressure water, no soap.

 If water must be used, block storm drain inlets and contain runoff. Discharge
wash water to landscaping or contain and dispose of properly.

 If water must be used, block storm drain inlets and contain runoff. Discharge
wash water to landscaping or contain and dispose of properly.

 Use biodegradable cleaning agents to remove deposits.

Make sure pH is between 6.5 and 8.5 THEN discharge to landscaping (if cold
water without a cleaning agent) otherwise dispose of properly.

2. Graffiti Cleaning

 Avoid graffiti abatement activities during rain events.

When graffiti is removed by painting over, implement the procedures under
Painting and Paint Removal in the Roads, Streets, and Highway Operation and
Maintenance procedure sheet.

 Protect nearby storm drain inlets prior to removing graffiti from walls,
signs, sidewalks, or other structures needing graffiti abatement. Clean up
afterwards by sweeping or vacuuming thoroughly, and/or by using absorbent
and properly disposing of the absorbent.

Parking Areas, Driveways, 
Drive-thru

Building Surfaces, Decks, 
etc., without loose paint

Unpainted Building  
Surfaces, Wood Decks, etc.

Graffiti Removal
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SIDEWALK, PLAZA, ENTRY MONUMENT & 
FOUNTAIN MAINTENANCE

 Note that care should be taken when disposing of waste since it may need to be
disposed of as hazardous waste.

OPTIONAL:

• Consider using a waterless and non-toxic chemical cleaning method for graffiti
removal (e.g. gels or spray compounds).

3. Sidewalk Repair

 Schedule surface removal activities for dry weather if possible.

 Avoid creating excess dust when breaking asphalt or concrete.

 Take measures to protect nearby storm drain inlets prior to breaking up asphalt
or concrete (e.g. place hay bales or sand bags around inlets). Clean afterwards
by sweeping up material.

 Designate an area for clean up and proper disposal of excess materials.

 Remove and recycle as much of the broken pavement as possible.

When making saw cuts in pavement, use as little water as possible. Cover each
storm drain inlet with filter fabric during the sawing operation and contain the
slurry by placing straw bales, sandbags, or gravel dams around the inlets. After
the liquid drains shovel or vacuum the slurry, remove from site and dispose of
properly.

 Always dry sweep first to clean up tracked dirt. Use a street sweeper
or vacuum truck. Do not dump vacuumed liquid in storm drains. Once dry
sweeping is complete, the area may be hosed down if needed. Discharge wash
water to landscaping, pump to the sanitary sewer if permitted to do
so or contain and dispose of properly.

 Avoid mixing excess amounts of fresh concrete or cement mortar on-site.
Only mix what is needed for the job.

Wash concrete trucks off-site or in designated areas on-site, such that there
is no discharge of concrete wash water into storm drain inlets, open ditches,
streets, or other storm water conveyance structures. (See Concrete Waste
Management BMP WM – 8)

Surface Removal  
and Repair

Concrete Installation  
and Repair

http://ocwatersheds.com/Documents/2009_CASQA_ConBMP_Handbook/WasteManagementBMPs/WM-8.pdf
http://ocwatersheds.com/Documents/2009_CASQA_ConBMP_Handbook/WasteManagementBMPs/WM-8.pdf
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SIDEWALK, PLAZA, ENTRY MONUMENT & 
FOUNTAIN MAINTENANCE

 Store dry and wet concrete materials under cover, protected from rainfall and
runoff and away from drainage areas. After job is complete remove temporary
stockpiles (asphalt materials, sand, etc.) and other materials as soon as possible.

 Return leftover materials to the transit mixer. Dispose of small amounts of
excess concrete, grout, and mortar in the trash.

When washing concrete to remove fine particles and expose the aggregate,
contain the wash water for proper disposal.

 Do not wash sweepings from exposed aggregate concrete into the street
or storm drain. Collect and return sweepings to aggregate base stock pile,
or dispose in the trash.

 Protect applications of fresh concrete from rainfall and runoff until the material
has hardened.

4. Litter Control

 Enforce anti-litter laws.

 Provide litter receptacles in busy, high pedestrian traffic areas of the
community, at recreational facilities, and at community events.

 Cover litter receptacles and clean out frequently to prevent leaking/spillage or
overflow.

OPTIONAL:

• Post “No Littering” signs.

5. Fountain Maintenance

 Do not use copper-based algaecides. Control algae with chlorine or other
alternatives, such as sodium bromide.

 Allow chlorine to dissipate for a few days and then recycle/reuse water by draining
it gradually onto a landscaped area. Water must be tested prior to discharge to
ensure that chlorine is not present (concentration must be less than 0.1 ppm).

 Contact local agency for approval to drain into sewer or storm drain.

 Avoid mixing excess amounts of fresh concrete or cement mortar on-site.
Only mix what is needed for the job.
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EQUIPMENT MAINTENANCE & REPAIR
Vehicle or equipment maintenance has the potential to be a significant source of stormwater pollution. 
Engine repair and service (parts cleaning, spilled fuel, oil, etc.), replacement of fluids, and outdoor equip-
ment storage and parking (dripping engines) can all contaminate stormwater. Conducting the following 
activities in a controlled manner will reduce the potential for stormwater contamination:

1. General Maintenance and Repair

2. Vehicle and Machine Repair

3. Waste Handling/Disposal

Related vehicle maintenance activities are covered under the following program headings in this  
manual: “Vehicle and Equipment Cleaning”, “Vehicle and Equipment Storage”, and “Vehicle Fueling”.

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model procedures.  
Implementation of these measures may be more effective and reduce or eliminate the need to implement 
 other more complicated or costly procedures. Possible pollution prevention measures for equipment  
maintenance and repair include:

• Review maintenance activities to verify that they minimize the amount of pollutants discharged to
receiving waters. Keep accurate maintenance logs to evaluate materials removed and improvements
made.

• Switch to non-toxic chemicals for maintenance when possible.

• Choose cleaning agents that can be recycled.

• Minimize use of solvents. Clean parts without using solvents whenever possible. Recycle used motor
oil, diesel oil, and other vehicle fluids and parts whenever possible.

• Once per year, educate HOA staff and tenants on pollution prevention measures.
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EQUIPMENT MAINTENANCE & REPAIR
MODEL PROCEDURES:

1. General Maintenance and Repair

 Review maintenance activities to verify that they minimize the amount
of pollutants discharged to receiving waters. Keep accurate maintenance
logs to evaluate materials removed and improvements made.

 Regularly inspect vehicles and equipment for leaks.

Move activity indoors or cover repair area with a permanent roof if feasible.

Minimize contact of stormwater with outside operations through berming the
local sewering and drainage routing.

 Place curbs around the immediate boundaries of the process equipment.

 Clean yard storm drain inlets regularly and stencil them.

 Avoid hosing down work areas. If work areas are washed and if discharge to the
sanitary sewer is allowed, treat water with an appropriate treatment device (e.g.
clarifier) before discharging. If discharge to the sanitary sewer is not permitted,
pump water to a tank and dispose of properly.

 Collect leaking or dripping fluids in drip pans or container. Fluids are easier to
recycle or dispose of properly if kept separate.

 Keep a drip pan under the vehicle while you unclip hoses, unscrew filters, any
discharge of or remove other parts. Place a drip pan under any vehicle that
might leak while you work on it to keep splatters or drips off the shop floor.

 Educate employees on proper handling and disposal of engine fluids.

 Promptly transfer used fluids to the proper waste or recycling drums. Don’t
leave full drip pans or other open containers lying around.

 Do not pour liquid waste to floor drains, sinks, outdoor storm drain inlets, or
other storm drains or sewer connections.

 Post signs at sinks and stencil outdoor storm drain inlets.

2. Vehicle Repair

 Perform vehicle fluid removal or changing inside of a building or in a contained
covered area, where feasible, to prevent the run-on of stormwater and the
runoff of spills.

 Regularly inspect vehicles and equipment for leaks, and repair as needed.

General Guidelines

Good Housekeeping

General Guidelines

Note: Permission must 
be obtained for any 
discharge of wash 
water to the sanitary 
sewer from the local 
sewering agency.


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EQUIPMENT MAINTENANCE & REPAIR
 Use secondary containment, such as a drain pan or drop cloth, to catch spills or

leaks when removing or changing fluids.

 Immediately drain all fluids from wrecked vehicles. Ensure that the drain pan or
drip pan is large enough to contain drained fluids (e.g. larger pans are needed
to contain antifreeze, which may gush from some vehicles).

 Promptly transfer used fluids to the proper waste or recycling drums. Don’t
leave full drip pans or other open containers lying around.

 Recycle used motor oil, diesel oil, and other vehicle fluids and parts
whenever possible.

 Oil filters disposed of in trash cans or dumpsters can leak oil. Place the oil
filter in a funnel over a waste oil recycling drum to drain excess oil before
disposal. Oil filters can also be recycled. Ask your oil supplier or recycler
about recycling oil filters.

 Store cracked batteries in a non-leaking secondary container and dispose of
properly at recycling facilities or at County hazardous waste disposal site.

 Use absorbent materials on small spills. Remove the absorbent materials
promptly and dispose of properly.

 Place a stockpile of spill cleanup materials where it will be readily accessible.

 Sweep floor using dry absorbent material.

3. Machine Repair

 Keep equipment clean; don’t allow excessive build-up of oil or grease.

Minimize use of solvents.

 Use secondary containment, such as a drain pan or drop cloth, to catch spills or
leaks when removing or changing fluids.

 Perform major equipment repairs at the corporation yard, when practical.

 Following good housekeeping measures in Vehicle Repair section.

4. Waste Handling/Disposal

 Prevent spills and drips of solvents and cleansers to the shop floor.

 Do liquid cleaning at a centralized station so the solvents and residues stay in
one area. Recycle liquid cleaners when feasible.

Vehicle Leak and  
Spill Control

Waste Reduction
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EQUIPMENT MAINTENANCE & REPAIR
 Locate drip pans, drain boards, and drying racks to direct drips back into

a solvent sink or fluid holding tank for reuse.

OPTIONAL:

• If possible, eliminate or reduce the amount of hazardous materials and waste by
substituting non-hazardous or less hazardous material:

-Use non-caustic detergents instead of caustic cleaning for parts 
cleaning.

-Use a water-based cleaning service and have tank cleaned. Use 
detergent-based or water-based cleaning systems in place of organic 
solvent degreasers.

-Replace chlorinated organic solvents with non-chlorinated solvents. 
Non-chlorinated solvents like kerosene or mineral spirits are less  
toxic and less expensive to dispose of properly. Check list of active 
ingredients to see whether it contains chlorinated solvents.

-Choose cleaning agents that can be recycled.

OPTIONAL:

• Separate wastes for easier recycling. Keep hazardous and non-hazardous
wastes separate, do not mix used oil and solvents, and keep chlorinated
solvents separate from non-chlorinated solvents.

• Label and track the recycling of waste material
(e.g. used oil, spent solvents, batteries).

• Purchase recycled products to support the market for recycled materials.

LIMITATIONS:

Space and time limitations may preclude all work being conducted indoors. It may not be possible to contain 
and clean up spills from vehicles/equipment brought on-site after working hours. Dry floor cleaning methods 
may not be sufficient for some spills – see spill prevention and control procedures sheet. Identification of engine 
leaks may require some use of solvents.

Recycling
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POOL MAINTENANCE
Pool chemicals and filter solids, when discharged to the City streets, gutters or storm drans, DO 
NOT GET TREATED before reaching the Santa Ana River. Chlorine, acid cleaning chemicals and 
metal-based algaecides used in pools can kill beneficial organisms in the food chain and pollute 
our drinking water.

When emptying your swimming pool, spa or fountain, please use one of the following best  
management practices to prevent water pollution:

• Reuse the water as landscape irrigation
• Empty the water into the sewer between midnight and 6:00 am
• Remove solids and floating debris and dispose of in the trash, de-chlorinate the water to

a chlorine residual = 0, wait 24 hours, then discharge the water to the street or storm drain
• Try not to use metal-based algaecides (i.e. copper sulfate) in your pool or spa. If you have, empty your pool

or spa into the sewer. Prior to discharging pool water into the sanitary sewer system, contact your local agency.
• If the pool contains algae and mosquito larvae, discharge the water to the sewer

When acid cleaning or other chemical cleaning:

• Neutralize the pool water to pH of 6.5 to 8.5, then discharge to the sewer

For swimming pool and spa filter backwash:

• Dispose of solids into trash bag, then wash filter into a landscape area
• Settle, dispose of solids in trash and discharge water to the sewer, never to the storm drain



For Residents

Household Hazardous Waste Center Locations

The following is a preview of the information we 
have available to residents. For more fact sheets, 
visit sbcountystormwater.org 

TOO TOXIC TO TRASH
Dispose of your HOUSEHOLD HAZARDOUS WASTE (HHW) at a FREE HHW Center near
you. Examples of items collected: pesticides, fertilizers, paints, cleaners, antifreeze,
batteries, motor oil, oil filters, and electronic waste.

To report illegal dumping, call (877) WASTE18 
or visit sbcountystormwater.org

SERVICE AREA LOCATION DAY S OPEN HOURS

Big Bear Lake 42040 Garstin Dr. (cross: Big Bear Blvd.) Saturdays 9 a.m. - 2 p.m.

Chino 5050 Schaefer Ave. (cross: 4th St.) 2nd & 4th Sat. 8 a.m. - 1 p.m.

Fontana (Fontana residents only) 16454 Orange Way (cross: Cypress Ave.) Saturdays 8 a.m. - 12 p.m.

Ontario 1430 S. Cucamonga Ave. (cross: Belmont St.) Fri. & Sat. 9 a.m. - 2 p.m.

Rancho Cucamonga 8794 Lion Street. (Off 9th St, between Vineyard and Hellman)                                    Saturdays     8 a.m. - 12 p.m.

Redlands 500 Kansas St. (cross: Park Ave.) Saturdays 9:30 a.m. - 12:30 p.m.

Rialto 246 Willow Ave. (cross: Rialto Ave.) 2nd &4th Fri. & Sat. 8 a.m. - 12 p.m.

San Bernardino 2824 East ‘W’ St., 302 (cross: Victoria Ave.) Mon. – Fri. 9 a.m. - 4 p.m.

Upland 1370 N. Benson Ave. (cross: 14th St.) Saturdays 9 a.m. - 2 p.m.

TAKE ONEArtwork Courtesy of the C ity of Los Angeles Stormwater Program. Printed on recycled paper.

Note: Provide a trash bill and a
driver’s license as proof of residency.

(does not 
accept E-
waste)

(does not accept E-waste)

http://www.sbcountystormwater.org


In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County 
Stormwater immediately: (877) WASTE18  |  sbcountystormwater.org/report

sbcountystormwater.org
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PAINT

When painting your home,
protect your family and community.

• PAINTS that are water-based are less toxic and should
be used whenever possible.

• BRUSHES with water-based paint should be washed
in the sink. Those with oil-based paint should be
cleaned with paint thinner.

•

WE DID IT OURSELVES
AND WE DID IT RIGHT

SAFELY dispose of unwanted paint and paint thinner.
The County of San Bernardino offers 9 HHW Centers
that accept paint and other household hazardous waste
from residents FREE of charge.  For a list of acceptable
materials, location information, and hours of operation
call 1-800-OILY CAT.



In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County 
Stormwater immediately: (877) WASTE18  |  sbcountystormwater.org/report

sbcountystormwater.org

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair • Ontario • Rancho Cucamonga 
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VEHICLE MAINTENANCE
Oil, grease, anti-freeze and other toxic automotive fluids often make their way into the San  
Bernardino County storm drain system, and do not get treated before reaching the Santa Ana River. 
This pollutes our drinking water and contaminates waterways, making them unsafe for people and 
wildlife. Follow these best management practices to prevent pollution and protect public health.

Cleaning Auto Parts
Scrape parts with a wire brush or use  
a bake oven rather than liquid cleaners. 
Arrange drip pans, drying racks and drain 
boards so that fluids are directed back into 
the parts washer or the fluid holding tank. 
Do not wash parts or equipment in a sink, 
parking lot, driveway or street.

Storing Hazardous Waste
Keep your liquid waste segregated. Many 
fluids can be recycled via hazardous waste 
disposal companies if they are not mixed. 
Store all materials under cover with  
spill containment or inside to prevent
contamination of rainwater runoff.

Preventing Leaks and Spills
Conduct all vehicle maintenance inside of  
a garage. Place drip pans underneath vehicle 
to capture fluids. Use absorbent materials 
instead of water to clean work areas.

Cleaning Spills
Use dry methods for spill cleanup  
(sweeping, absorbent materials). To report 
accidental spills into the street or storm drain 
call (877) WASTE18 or 911.

Proper Disposal of
Hazardous Waste
Dispose of household hazardous waste  
by taking it to your nearest household  
hazardous waste center. For more  
information, call 1-800-OILY CAT or check  
out sbcountystormwater.org/Disposal.html

http://sbcountystormwater.org/Disposal.html


In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County 
Stormwater immediately: (877) WASTE18  |  sbcountystormwater.org/report

sbcountystormwater.org
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PET WASTE DISPOSAL

Remember to pick up after your pet every time 
to keep San Bernardino County clean and healthy!

FREE

To RECEIVE your

FREE CONTAINER
visit us online at

sbcountystormwater.org/dog

DOGGIE WASTE BAGS

PET WASTE DISPOSAL

http://www.sbcountystormwater.org/dog.php


Get In Touch With Us Online!

» Website 

» eUpdates

» Facebook

» YouTube

» Report Pollution Violations

» Email 

sbcountystormwater.org

sbcountystormwater.org/newsletter

facebook.com/sbcountystormwater

youtube.com/sbcountystormwater

sbcountystormwater.org/report

info@sbcountystormwater.org

http://www.sbcountystormwater.org/
http://visitor.constantcontact.com/manage/optin/ea?v=001Olbj1iTXQSXfPI6Rk1o6kA
http://www.facebook.com/sbcountystormwater
http://www.youtube.com/sbcountystormwater
http://sbcountystormwater.org/report
mailto:info@sbcountystormwater.org


 



TOO TOXIC TO TRASH
Dispose of your HOUSEHOLD HAZARDOUS WASTE (HHW) at a FREE HHW Center near
you. Examples of items collected: pesticides, fertilizers, paints, cleaners, antifreeze,
batteries, motor oil, oil filters, and electronic waste.

To report illegal dumping, call (877) WASTE18 
or visit sbcountystormwater.org

SERVICE AREA LOCATION DAY S OPEN HOURS

Big Bear Lake 42040 Garstin Dr. (cross: Big Bear Blvd.) Saturdays 9 a.m. - 2 p.m.

Chino 5050 Schaefer Ave. (cross: 4th St.) 2nd & 4th Sat. 8 a.m. - 1 p.m.

Fontana (Fontana residents only) 16454 Orange Way (cross: Cypress Ave.) Saturdays 8 a.m. - 12 p.m.

Ontario 1430 S. Cucamonga Ave. (cross: Belmont St.) Fri. & Sat. 9 a.m. - 2 p.m.

Rancho Cucamonga 8794 Lion Street. (Off 9th St, between Vineyard and Hellman)                                    Saturdays                       8 a.m. - 12 p.m.

Redlands 500 Kansas St. (cross: Park Ave.) Saturdays 9:30 a.m. - 12:30 p.m.

Rialto 246 Willow Ave. (cross: Rialto Ave.) 2nd &4th Fri. & Sat. 8 a.m. - 12 p.m.

San Bernardino 2824 East ‘W’ St., 302 (cross: Victoria Ave.) Mon. – Fri. 9 a.m. - 4 p.m.

Upland 1370 N. Benson Ave. (cross: 14th St.) Saturdays 9 a.m. - 2 p.m.

TAKE ONEArtwork Courtesy of the C ity of Los Angeles Stormwater Program. Printed on recycled paper.

Note: Provide a trash bill and a
driver’s license as proof of residency.

(does not accept E-waste)

(does not accept E-waste)



TOME UNO

MUY TÓXICO PARA LA BASURA
Deshágase de sus DESECHOS PELIGROSOS gratuitamente en un centro de recolección
cerca de usted. Ejemplos de artículos que se aceptan: pesticidas, fertilizantes, pinturas,
limpiadores, anticongelante, baterías, aceite de motores y filtros, y aparatos electrónicos.

Arte Cortesía del Programa de Agua Pluvial de la C iudad de Los Angeles. Impreso en papel reciclado.

ÁREA DE SERVICIO UBICACIÓN ABIERTO HORARIO

Big Bear Lake 42040 Garstin Dr. (Big Bear Blvd.) Sábado 9 a.m. - 2 p.m.

Chino 5050 Schaefer Ave. (4th St.) 2nd & 4th Sábado 8 a.m. - 1 p.m.

Fontana 16454 Orange Way (Cypress Ave.) Sábado 8 a.m. - 12 p.m.

Ontario 1430 S. Cucamonga Ave. (Belmont St.) Viernes & Sábado 9 a.m. - 2 p.m.

Rancho Cucamonga 8794 Lion Street (Off 9th St, between Vineyard & Hellman) Sábado                                   8 a.m. - 12 p.m.

Redlands 500 Kansas St. (Park Ave.) Sábado 9:30 a.m. - 12:30 p.m.

Rialto 246 Willow Ave. (Rialto Ave.) 2nd &4th Virnes & Sábado 8 a.m. - 12 p.m.

San Bernardino 2824 East ‘W’ St., 302 (Victoria Ave.) Lunes – Viernes 9 a.m. - 4 p.m.

Upland 1370 N. Benson Ave. (14th St.) Sábado 9 a.m. - 2 p.m.

Nota: Presentar un recibo de
basura y licencia de conducir
como prueba de residencia.

Para reportar actividades ilegales llamar al  (877) WASTE18 
o visite sbcountystormwater.org

(no se acepta materiales electronicas)

(no se acepta materiales electronicas)

(residentes de Fontana solamente)



ASAFEGARDEN:
A LOTDEPENDSON IT.

Protect your family and community when
using pesticides and fertilizers.

STRATEGICALLY apply products on your lawn when rain is not
expected. Rain can wash toxic chemicals from your lawn into local
waterways.

SPOT-APPLY products directly on the problem instead of the
whole area. Use less chemicals, and conserve the supply of your product.

SAFELYdispose of unwanted products. The County of San Bernardino
offers 9 HHWCenters that accept pesticides, fertilizers and other toxic
waste FREE of charge.

Artwork Courtesy of the City of Los Angeles Stormwater Program. Printed on recycled paper.

sbcounty.gov/stormwater
(800) CLEANUP

To report illegal dumping, call 

(877) WASTE18 or visit 

sbcountystormwater.org



UN JARDÍNSANO:
MUCHODEPENDEDEÉL.

Proteja a su familia y a su comunidad
cuando utilice pesticidas y fertilizantes.
ESTRATÉGICAMENTE aplique productos en su césped solamente
cuando no se espera lluvia. La lluvia puede llevarse químicos tóxicos de su
césped hacia los canales pluviales en su área.

ESCASAMENTE aplique los productos directamente en el área en
donde exista el problema en lugar de distribuirlo en todo el jardín. Así,
utilizará menos productos químicos y le rendirá más.

ELIMINE productos tóxicos sanamente. El Condado de San Bernardino
ofrece 9 centros de recolección que aceptan pesticidas, fertilizantes y otros
desechos tóxicos GRATUITAMENTE.

Arte Cortesía del Programa de Agua Pluvial de la Ciudad de Los Angeles. Impreso en papel reciclado.

sbcounty.gov/stormwater
(800) CLEANUP

Para reportar actividades ilegales llamar al 

(877) WASTE18 o visite 

sbcountystormwater.org 





Proteja a su familia y a su comunidad
cuando utilice pesticidas y fertilizantes.

• ESTRATÉGICAMENTE aplique productos en su
césped solamente cuando no se espera lluvia.

• ESCASAMENTEaplique los productos directamente
en el área en donde exista el problema en lugar de
distribuirlo en todo el jardín.

• ELIMINEproductos tóxicos sanamente. El Condado
de San Bernardino ofrece 9 centros de recolección
que aceptan pesticidas, fertilizantes y otros desechos
tóxicos GRATUITAMENTE.

sbcounty.gov/stormwater
(800) CLEANUP

Arte Cortesía del Programa de Agua Pluvial de la Ciudad de Los Angeles. Impreso en papel reciclado.

UN JARDÍN SANO:
MUCHODEPENDEDE ÉL.

Para reportar actividades ilegales llamar al 

(877) WASTE18 o visite 

sbcountystormwater.org 



A SAFE GARDEN:
A LOTDEPENDSON IT.

SPOT-APPLY
pesticides directly on the
problem rather than
blanketing the whole area.

sbcountystormwater.org

Artwork Courtesy of the City of Los Angeles Stormwater Program. Printed on recycled paper.

(877) WASTE18



ESCASAMENTE
aplique pesticidas directamente
en el problema en lugar de
distribuirlo en todo el jardín.

UN JARDÍN SANO:
MUCHODEPENDEDE EL.

Arte Cortesía del Programa de Agua Pluvial de la Ciudad de Los Angeles. Impreso en papel reciclado.

sbcountystormwater.org

(877) WASTE18





 



Wipe pots, pans, and 
work areas prior to 
washing.

Limpie con una toallita
las ollas, cazuelas, y
areas de trabajo antes
de lavarlos. 

Do not pour cooking 
residue directly 
into the drain.

No vierta residuos de
cocinar directamente 
en el  desague.

Do not pour waste oil
directly into the drain.

No ponga desperdicio de
aceite directamente en el
desague.

Do not wash floor 
mats where water will 
run off directly into 
the storm drain.

No lave tapetes de piso en un
lugar donde el agua corra
hacia el desague.

Dispose of food 
waste directly into 
the trash.

Deseche los
desperdicios de comida
en el bote de basura.

Do not dispose 
of food waste into the
garbage disposal.

No ponga desperdicios de
comida en el triturador de
comida.

Clean mats inside 
over a utility sink.

Limpie los tapetes de 
piso detro de un lavabo 
o fregador.

Collect waste oil 
and store for recycling.

Junte el desperdicio de
aceite y guardelo para 
que sea reciclado.

San Bernardino County Stormwater Program sbcountystormwater.org



 



To report illegal dumping or for more information
on stormwater pollution prevention, call:

1 (800) CLEANUP

R OA D WO R K
AND PAVING

During Construction
Cover catch basins and maintenance holes when
applying seal coat, slurry seal or fog seal. Use
check dams, ditches or berms around excavations,
and avoid over applying water for dust control.
Never wash excess materials from exposed
aggregate or concrete into the street, gutter or
a storm drain.

Asphalt & Concrete Removal
Barricade storm drain openings during saw-cutting,
and recycle broken up pavement at a crushing company.
For recycling information, call (909) 386-8401.

Asphalt, saw-cut slurry and excavated materials from road paving, surfacing and pavement removal often make
their way into the San Bernardino County storm drain system and do not get treated before reaching the Santa
Ana River. This pollutes our drinking water and contaminates waterways, making them unsafe for people and
wildlife. Follow these best management practices to prevent pollution and protect public health.

Maintaining Vehicles & Equipment
Maintain and refuel vehicles and equipment at a
single location on-site, away from the street, gutter
and storm drains. Perform major equipment repairs
and washings off-site. Inspect vehicles and
equipment frequently for leaks, and prevent leaks
from stored vehicles by draining gas, hydraulic
oil, transmission, brake and radiator fluids.

Preventing Erosion
Schedule excavation and grading work during dry
weather. Develop and implement erosion and sediment
control plans for excavated embankments. Cover exposed
stockpiles of soil, sand or gravel and excavated material
with plastic sheeting, protected from rain, wind and
runoff.

Cleaning & Preventing Spills
Be ready for spills by preparing and using spill containment and cleanup kits
that include safety equipment and dry cleanup materials such as kitty litter
or sawdust. Sweep up dry spills, instead of hosing. Prevent spills from paver
machines by using drip pans, or by placing absorbent materials like cloths
or rags under the machines when not in use. To report serious spills,
call 911.

www.1800cleanup.orgsbcountystormwater.org
(877) WASTE18

To report illegal dumping call



Para reportar actividadas ilegales u obtener más
información de la prevención de contaminación llamar al :

1 (800) CLEANUP

Asfalto, mezcla y materiales de excavaciones del pavimento acaban por llegar a los drenajes del Condado de
San Bernardino y terminando en el Rio de Santa Ana. Esto contamina el agua que tomamos, haciendola peligorsa
para la gente y la vida salvaje. Sigue estas practicas para prevenir la contaminación y protejer la salud publica.

TRABAJO DE CARRETERAS & PAVIMENTO

Durante Construcción
Cubre los lavados y da mantenimiento a los hoyos al
aplicar selladura o mezcla. Revisa las areas de
excavaciones, y evita pasarte de agua para preveenir
polvadura. Nunca laves los materiales llenos de concreto
en la calle, drenajes o en el desagüe.

Removiendo Asfalto & Concreto
Bloquea alrededor de los drenajes cuando estes usando
las maquinas de sierra, tambien recicla todo el
pavimento roto en la compañia demolidora. Para más
información llama al (909) 386-8401.

Mantenimiento de Vehiculos &
Herramientas
Has el mantenimiento y carga de vehiculos en el
mismo lugar, lejos de la calle, las alcantarillas y los
drenajes. Inspecciona los vehiculos y el equipo de
cualquier goteadura y evita goteaduras de autos que
no se usan vasiandoles la gasolina, aceite de
transmision, frenos y liquidos del radiador.

Previniendo Erosiones
Planea las excavaciones trabajo de jardineria durante
el clima seco. Desarrolla e implementa planes de
embancamientos de control de sedimento y excavaciones.
Cubre montones de tierra, grava y otros materiales con
un plastico para protejerlos de la llvia, aire y desagüe.

Limpiando & Previniendo Derrames
Mantente siempre preparado para cualquier derrame, usa siempre las herramientas
de seguridad al igual que materiales como, tierra para desechos de gato o aserrin
Barre los derrames en ves de lavarlos con la manguera. Previene los derrames
de las maquinas usando enbudos o colocanto garras para absorver cualquier
liquido. Para reportar derrames llama al 911.

www.1800cleanup.orgsbcountystormwater.org
(877) WASTE18

Para reportar actividades 
ilegales llamar al:



To report illegal dumping or for more information
on stormwater pollution prevention, call:

1 (800) CLEANUP

HOME & GARDEN
Yard waste and household toxics like paints and pesticides often make their way into the San
Bernardino County storm drain system and do not get treated before reaching the Santa Ana River.
This pollutes our drinking water and contaminates waterways, making them unsafe for people and
wildlife. Follow these simple tips to prevent pollution and protect your health.FFFFFFF

www.1800cleanup.org

Disposing of Yard Waste
Recycle leaves, grass clippings and other yard waste,
instead of blowing, sweeping or hosing into the
street. Try grasscycling, leaving grass clippings on
your lawn instead of using a grass catcher. The
clippings act as a natural fertilizer, and because
grass is mostly water, it also irrigates your lawn,
conserving water.

Planting in the Yard
Produce less yard waste and save

water by planting low maintenance,
drought-tolerant trees and shrubs.
Using drip irrigation, soaker hoses
or micro-spray systems for flower
beds and vegetation can also help
reduce your water bill and prevent

runoff.

Use Fertilizers & Pesticides Safely
Fertilizers and pesticides are often carried into
the storm drain system by sprinkler runoff. Try
using organic or non-toxic alternatives. If you
use chemical fertilizers or pesticides, avoid
applying near curbs and driveways and never
apply before a rain.

Use Water Wisely
Cut your water costs and prevent runoff by controlling
the amount of water and direction of sprinklers. The
average lawn needs about an inch of water a week,
including rainfall, or 10 to 20 minutes of watering.
A half-inch per week is enough for fall and spring.
Sprinklers should be on long enough to allow water
to soak into the ground but not so long as to cause
runoff.

Recycle Household Hazardous Waste
Household products like paint, pesticides, solvents
and cleaners are too dangerous to dump and too
toxic to trash. Take them to be recycled at a

convenient household hazardous waste
collection facility. Call (800) CLEANUP

for the facility in your area.

sbcountystormwater.org
(877) WASTE18
To report illegal dumping call



Usando Fertilizantes & Pesticidas
Adecuadamente
Fertilizantes y pesticidas muchas veces terminan en
los drenajes. Usa alternativas que no sean toxicas. Si
tu usas fertilizantes y pesticidas con quimicos, no los
uses cerca de las banquetas y cocheras y nunca los
uses en tiempos de lluvia.

Cembrando en el Jardin
Reduce la basura del jardín y ahorra agua

plantando arboles y plantas de bajo
mantenimiento. Riega moderadamente
con mangueras u otros metodos para
las flores o vegetacion asi reduciras
tu pago del mes y previenes el desagüe.

Disponiendo Desechos del Jardin
Recicla hojas, pasto y otras basuras del jardín en ves
de soplarlas, barrerlas hacia la calle. El pasto sirve
como fertilizante, y como el pasta es la mayoria agua
tambien riega tu jardín, ahorrandote agua.

Reciclando Materiales del Hogar
Peligrosos
Limpiadores del hogar como pintura, pesticidas,
solventes y limpiadores son demasiado toxicos para
tirarlos en la basura. Desechalos en unlugar de colección
de desechos peligrosos. Llama al (800) CLEANUP para
un lugar en tu area.

Usando el Agua Adecuadamente
Reduce el pago del agua y previene el desagüe
controlando la cantidad y direccion de tus regaderas
para el jardin. Solo necesitas regar de 10 a 20 minutos
a la semana. Durante la primavera y otoño es la mitad.
Las regaderas del jardin deverian estar ajustadas a
que rieguen lo suficinete y evitar el desagüe.

Para reportar actividadas ilegales u obtener más
información de la prevención de contaminación llamar al :

1 (800) CLEANUP
www.1800cleanup.org

Basura del jardín y otros toxicos caseros como pintura, pesticidas y otros
mas acaban por llegar a los drenajes del Condado de San Bernardino y
terminando en el Rio de Santa Ana. Esto contamina el agua que tomamos,

haciendola peligorsa para la gente y la vida salvaje. Sigue estas practicas para prevenir la
contaminación y protejer la salud publica.

JARDIN

sbcountystormwater.org
(877) WASTE18

Para reportar actividades 
ilegales llamar al:



To report illegal dumping or for more information
on stormwater pollution prevention, call:

1 (800) CLEANUP

EXCAVATION
AND GRADING

Maintaining Vehicles & Equipment
Maintain and refuel vehicles and equipment at a single
location on-site, away from the street, gutters and
storm drains. Perform major equipment repairs and
washings off-site. Inspect vehicles and equipment
frequently for leaks. Use gravel approaches where
truck traffic is heavy to reduce soil compaction and
limit the tracking of sediment into the street.

Cleaning & Preventing Spills
Use a drip pan and funnel when draining or pouring
fluids. Sweep up dry spills, instead of hosing. Be ready
for spills by preparing and using spill containment
and cleanup kits that include safety equipment and
dry cleanup materials such as kitty litter or sawdust.
Prevent leaks from stored vehicles by draining gas,
hydraulic oil, transmission, brake and radiator fluids.
To report serious spills, call 911.

Storing Materials
Keep construction materials and debris

away from the street, gutter and storm
drains. Cover exposed stockpiles of

soil, sand or gravel and excavated
material with plastic sheeting,

protected from rain, wind and
runoff.

Sediment, cement wash, asphalt and vehicle fluids from soil excavation and grading often make their way
into the San Bernardino County storm drain system and do not get treated before reaching the Santa Ana
River. This pollutes our drinking water and contaminates waterways, making them unsafe for people and
wildlife. Follow these best management practices to prevent pollution and protect public health.

Recycling Waste
Recycle broken asphalt, concrete, wood, and cleared
vegetation whenever possible. Non-recyclable
materials should be taken to a landfill or disposed
of as hazardous waste.  For recycling and disposal
information, call (909) 386-8401.

Preventing Erosion
Avoid excavation or grading during wet weather.
Plant temporary vegetation on slopes where
construction is not immediately planned, and
permanent vegetation once excavation and grading
are complete. Construct diversion dikes to channel
runoff. Channels can be lined with grass or roughened
pavement to reduce runoff velocity.

www.1800cleanup.org

sbcountystormwater.org
(877) WASTE18
To report illegal dumping call



Para reportar actividadas ilegales u obtener más
información de la prevención de contaminación llamar al :

1 (800) CLEANUP

Sedimento, cemento, asfalto y liquidos de auto, tierra y residuos
peligrosos de lugares de construcción acaban por llegar a
los drenajes del Condado de San Bernardino y terminando

en el Rio de Santa Ana. Esto contamina el agua que tomamos, haciendola peligorsa para la gente y la vida
salvaje. Sigue estas practicas para prevenir la contaminación y protejer la salud publica.

EXCAVACIONES

Manteniendo Vehiculos &
Herramientas
Has el mantenimiento y carga de vehiculos en el
mismo lugar, lejos de la calle, las alcantarillas y
los drenajes. Inspecciona los vehiculos y el equipo
de cualquier goteadura. Usa grava donde
mayormente se consentra el trafico de camiones
para y reducir el sedimento en las calles.

Limpiando & Previniendo Derrames
Usa siempre un enbudo al vaciar liquidos. Barre los
derrames en ves de lavarlos con la manguera. Mantente
siempre preparado para cualquier derrame, usa siempre
las herramientas de seguridad al igual que materiales
como, tierra para desechos de gato o aserrin. Preveen
goteaduras de autos que no se usan vasiandoles la
gasolina, aceite de transmision, frenos y liquidos del
radiador. Para reportar derrames llama al  911.

Reciclando Desechos
Recicla el aspfalto, concreto, madera y la vegetacion
cuando sea posible. Materiales no reciclados se
deverian llevar a lugares de desechos peligrosos.
Para màs informacion llama al (909) 386-8401.

www.1800cleanup.org

Almacenando Materiales
Manten materiales de construccion y

residuos lejos de las calles, coladeras
y desagües. Manten tapados los bultos

de arena, grava y erramientas para
excavar cuviertos con algun

plastico para protejerlos de
la lluvia, el aire y el desagüe.

Previniendo Erosiones
Evita las excavaciones durante lluvia. Planta
vegetacion temporal en colinas donde aun no hay
planes de construcción y planta vegetacion
permanente al terminar las excavaciones. Construye
algunos canales para el desagüe. Estos pueden ser
creados con pasto y cemento para reducir la velocidad
del desagüe.

sbcountystormwater.org
(877) WASTE18

Para reportar actividades 
ilegales llamar al:



To report illegal dumping or for more information
on stormwater pollution prevention, call:

1 (800) CLEANUP

CONSTRUCTION

Ordering Materials & Recycling Waste
Reduce waste by ordering only the amounts of
materials needed for the job. Use recycled or recyclable
materials whenever possible. You can recycle broken
asphalt, concrete, wood, and cleared vegetation. Non-
recyclable materials should be taken to a landfill or
disposed of as hazardous waste. For recycling and
disposal information, call (909) 386-8401.

Preventing Erosion
Avoid excavation or grading during wet weather.
Plant temporary vegetation or add hydromulch on
slopes where construction is not immediately planned,
and permanent vegetation once excavation and
grading are complete. Construct diversion dikes to
channel runoff to a detention basin and around the
construction site. Channels can be lined with grass
or roughened pavement to reduce runoff velocity.

Cleaning & Preventing Spills
Use a drip pan and funnel when draining or pouring
fluids. Sweep up dry spills, instead of hosing. Be ready
for spills by preparing and using spill containment
and cleanup kits that include safety equipment and
dry cleanup materials such as kitty litter or sawdust.
To report serious spills, call 911.

Maintaining Vehicles & Equipment
Maintain and refuel vehicles and equipment at a
single location on-site, away from the street, gutter
and storm drains. Perform major equipment repairs
and washings off-site. Inspect vehicles and
equipment frequently for leaks, and prevent leaks
 from stored vehicles by draining gas, hydraulic oil,
   transmission, brake and radiator fluids.

Store Materials Safely
Keep construction materials and debris away from
the street, gutter and storm drains. Cover exposed
stockpiles of soil, sand or gravel and excavated
material with plastic sheeting, protected from rain,
wind and runoff.

Cement wash, sediment, vehicle fluids, dust and hazardous debris from construction sites often make their way
into the San Bernardino County storm drain system and do not get treated before reaching the Santa Ana River.
This pollutes our drinking water and contaminates waterways, making them unsafe for people and wildlife.
Follow these best management practices to prevent pollution and protect public health.

www.1800cleanup.org

sbcountystormwater.org
(877) WASTE18
To report illegal dumping call



Para reportar actividadas ilegales u obtener más
información de la prevención de contaminación llamar al :

1 (800) CLEANUP

Ordenando Materiales & Reciclando
Desechos
Reduce la cantidad al ordenar el material, solo ordena
lo necesario. Usa materiales que se puedan reciclar
cuando sea posible. Se puede reciclar el aspfalto,
concreto, madera y la vegetacion. Materiales no reciclados
se deven llevar a lugares de desechos peligrosos. Para
mas información llama al (909) 386-8401.

Previniendo Erosiones
Evita las excavaciones durante lluvia. Planta
vegetacion temporal en colinas donde aun no hay
planes de construccion y planta vegetacion
permanente al terminar las excavaciones.
Construye algunos canales para el desagüe. Estos
pueden ser creados con pasto y cemento para
reducir la velocidad del desagüe.

Limpiando & Previniendo Derrames
Usa siempre un enbudo al vaciar liquidos. Barre los
derrames en ves de lavarlos con la manguera. Mantente
siempre preparado para cualquier derrame, usa siempre
las herramientas de seguridad al igual que materiales
como, tierra para desechos de gato o aserrin. Para
reportar derrames llama al 911.

Almacenando Materiales
Cuidadosamente
Manten materiales de construcción y residuos lejos
de las calles, coladeras y desagües. Manten tapados
los bultos de arena, grava y herramientas para excavar
cuviertos con algun plastico para protejerlos de la
lluvia, el aire y el desagüe.

Cemento, sedimentos, liquidos de auto, polvos y residuos
peligrosos acaban por llegar a los drenajes del Condado
de San Bernardino y terminando en el Rio de Santa Ana.

Esto contamina el agua que tomamos, haciendola peligorsa para la gente y la vida salvaje. Sigue
estas practicas para prevenir la contaminación y protejer la salud publica.

CONSTRUCCIÓN

www.1800cleanup.org

Mantenimiento de Vehiculos &
Herramientas
Has el mantenimiento y carga de vehiculos en el mismo
lugar, lejos de la calle, las alcantarillas y los drenajes.
Inspecciona los vehiculos y el equipo de cualquier
goteadura y preveen goteaduras de autos que no se
usan vasiandoles la gasolina, aceite de transmision,
frenos y liquidos del radiador.

sbcountystormwater.org
(877) WASTE18

Para reportar actividades 
ilegales llamar al:



To report illegal dumping or for more
information on stormwater pollution prevention, call:

1 (800) CLEANUP

FRESH CONCRETE &
MORTAR APPLICATION

Cement wash, sediment, vehicle fluids, dust and hazardous debris from construction sites often
make their way into the San Bernardino County storm drain system and do not get treated before
reaching the Santa Ana River. This pollutes our drinking water and contaminates waterways,
making them unsafe for people and wildlife. Follow these best management practices to prevent
pollution and protect public health.

During Construction
Schedule excavation and grading during dry weather.
Prevent mortar and cement from entering the street
and storm drains by placing erosion controls. Setup
small mixers on tarps or drop cloths, for easy cleanup
of debris. Never bury waste material. Recycle or
dispose of it as hazardous waste.

Cleaning Up
Wash concrete dust onto designated dirt areas, not
down driveways or into the street or storm drains.
Wash out concrete mixers and equipment in specified
washout areas, where water can flow into a
containment pond. Cement washwater can be recycled
by pumping it back into cement mixers for reuse.
Never dispose of cement washout into driveways,
streets, gutters, storm drains or drainage ditches.

Ordering Materials & Recycling Waste
Reduce waste by ordering only the amounts of
materials needed for the job. Use recycled or recyclable
materials whenever possible. When breaking up paving,
recycle the pieces at a crushing company. You can
also recycle broken asphalt, concrete, wood, and
cleared vegetation. Non-recyclable materials should
be taken to a landfill or disposed of as hazardous
waste. Call (909) 386-8401 for recycling and disposal
information.

Storing Materials
Keep construction materials and debris away from the
street, gutter and storm drains. Secure open bags of
cement and cover exposed stockpiles of soil, sand or
gravel and excavated material with plastic sheeting,
protected from rain, wind and runoff.

www.1800cleanup.org
sbcountystormwater.org
(877) WASTE18
To report illegal dumping call



Para reportar actividadas ilegales u obtener
más información de la prevención de contaminación llamar al :

1 (800) CLEANUP

Cemento, grava, asfalto y
liquidos de auto, tierra y
residuos peligrosos de

lugares de concreto fresco por llegar a los drenajes del Condado de San Bernardino y terminando en el Rio
de Santa Ana. Esto contamina el agua que tomamos, haciendola peligorsa para la gente y la vida salvaje.
Sigue estas practicas para prevenir la contaminación y protejer la salud publica.vvvvvvvv

Durante Construcción
Planea las excavaciones durante clima seco. No dejes
que el cemento o la cal lleguen hasta las calles o
drenajes, evita esto con plantas temporales para
detener el desagüe. Cubre las maquinas de mesclar
con alguna garra para que se facilite la limpieza de
residuos. Nunca entierres los desechos. Recicla todos
los desechos peligrosos.

Limpiando
Lava la cal en un area designada, no la eches hacia
la cochera o en la calle. Lava las mescladoras y las
herramientas en un lugar especifico, donde el agua
llegue a un contenedor. El agua de cemento se puede
reciclar volviendola a usar en las mescladoras. Nunca
dejes el agua de cemento que corra hacia las calles,
alcantarillas o drenajes.

Ordenando Materiales & Reciclando
Reduce la cantidad al ordenar el material, solo ordena
lo necesario. Usa materiales recicables cuando sea
posible. Cuando estes rompiendo el pavimento, recicla
los pedasos en la compañia demolidora. Se puede
reciclar el aspfalto, concreto, madera y la vegetacion.
Materiales no reciclados se deverian llevar a lugares
de desechos peligrosos. llama al (909) 386-8401 para
más información.

Almacenando Materiales
Manten materiales de construcción y residuos lejos
de las calles, coladeras y desagües. Manten tapados
los bultos de arena, grava y herramientas para excavar
cuviertos con algun plastico para protejerlos de la
lluvia, el aire y el desagüe.

www.1800cleanup.org

APLICANDO CONCRETO FRESCO

sbcountystormwater.org
(877) WASTE18

Para reportar actividades 
ilegales llamar al:



To report illegal dumping or
for more information on stormwater

pollution prevention, call:

1 (800) CLEANUP

AUTO MAINTENANCE
Oil, grease, anti-freeze and other toxic automotive fluids often make their way into the
San Bernardino County storm drain system, and do not get treated before reaching the Santa Ana
River. This pollutes our drinking water and contaminates waterways, making them unsafe for people
and wildlife. Follow these best management practices to prevent pollution and protect public health.

Metal Grinding and
Polishing
Keep a bin under your lathe or grinder
to capture metal filings. Send
uncontaminated filings to a scrap metal
recycler for reclamation. Store metal
filings in a covered container or indoors.

Preventing Leaks and
Spills
Place drip pans underneath to capture
fluids. Use absorbent cleaning agents
instead of water to clean work areas.

Storing Hazardous Waste
Keep your liquid waste segregated.
Many fluids can be recycled via
hazardous waste disposal companies
if they are not mixed. Store all
materials under cover with spill
containment or inside to prevent
contamination of rainwater runoff.

Cleaning Spills
Use dry methods for spill cleanup
(sweeping, absorbent materials). Follow
your hazardous materials response
plan, as filed with your local fire
department or other hazardous
materials authority. Be sure that all
employees are aware of the plan and
are capable of implementing each
phase. To report serious toxic spills,
call 911.

Cleaning Auto Parts
Scrape parts with a wire brush or
use a bake oven rather than liquid
cleaners. Arrange drip pans, drying
racks and drain boards so that
fluids are directed back into the
parts washer or the fluid holding
tank. Do not wash parts or
equipment in a shop sink, parking
lot, driveway or street.

Proper Disposal of
Hazardous Waste
Recycle used motor oil and oil filters,
anti-freeze and other hazardous
automotive fluids, batteries, tires and
metal filings collected from grinding
or polishing auto parts. Contact a
licensed hazardous waste hauler.
For more recycling information, call
(909) 386-8401.

www.1800cleanup.org

sbcountystormwater.org
(877) WASTE18
To report illegal dumping call

http://www.sbcountystormwater.org/


Para reportar actividadas ilegales u
obtener más información de la prevención

de contaminación llamar al :

1 (800) CLEANUP

Desechos de Metal & Pulidos
Manten un recipiente debajo de las
maquinas de tornos o amoladoras para
colectar desechos de metal. Manda los
desechos de metal a un centro de reciclaje
de metales. Guarda los desechos de metal
en un recipiente cuvierto o dentro del local.

Prevenir Goteaduras &
Derrames
Utilisa caserolas para el goteo de
líquidos. Use limpiadores absorbentes
en lugar de agua para limpiar el área
de trabajo.

Almacenando Desechos
Peligrosos
Manten los desechos l íquidos
separados. Varios líquidos pueden ser
reciclados por compañias que se
especializan en desechos tóxicos si aun
no estan mezclados. Guarda y cubre
todos los materiales dentro de un lugar
para prevenir la contaminación del
desagüe.

Limpiando Derrames
Sigue tu plan de como actuar sobre
los materiales tóxicos, como esta
indicado en el departamento de
bomberos local u otras autoridades
de materiales tóxicos. Asegurate que
todos los empleados estén informados
y capaz de aplicar cada fase del plan.
Usa métodos secos para limpiar
derramamientos (barriendo, materiales
absorbentes, etc.).

Limpiar Partes De Autos
Limpia las partes de auto con un cepillo
de alambres o usa un limpiador de
hornos en vez de usar limpiadores
líquidos. Arregla las graseras, perchas
para secar y tablas de escurrir para
que los líquidos sean dirigidos al
lavadero o recipientes para guardar
líquidos. No laves las partes de auto o
herramientas en el estacionamiento,
la cochera o la calle.

Manera Correcta de
Depositar los Desechos
Peligrosos
Recicla el aceite de motor y filtros de
aceite usados, anti-congelante,
baterias, lubricantes, y desechos de
metal y partes de auto pulidas. Llama
a un colector de desechos tóxicos para
disponer de absorbentes saturados.
Mas iformación sobre reciclaje, llama
al (909) 386-8401.

Aceite, grasa, anti-congelantes y otros
liquidos toxicos para el auto acaban por
llegar a los drenajes del Condado de San

Bernardino y terminando en el Rio de Santa Ana. Esto contamina el agua que tomamos, haciendola peligorsa
para la gente y la vida salvaje. Sigue estas practicas para prevenir la contaminación y protejer la salud publica.

MANTENIMIENTO DE AUTO

www.1800cleanup.org

(877) WASTE18
sbcountystormwater.org

sbcountystormwater.org
(877) WASTE18

Para reportar actividades 
ilegales llamar al:

http://www.sbcountystormwater.org/


 

 
For more information about how you can prevent stormwater pollution:  
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Pollution
LANDSCAPE MAINTENANCE
Prevention

S T O R M W A T E R



Stormwater Management
Practices for Commercial
Landscape Maintenance

Pollution Prevention
S T O R M W A T E R

Recycle Yard Waste
Recycle leaves, grass clippings and other yard waste. Do not blow, sweep,
rake or hose yard waste into the street. Try grasscycling - the natural recycling
of grass by leaving clippings on the lawn when mowing. Grass clippings will
quickly decompose, returning valuable nutrients to the soil. Further information
can be obtained at www.ciwmb.ca.gov/Organics.

Use Fertilizers, Herbicides and Pesticides Safely
Fertilizers, herbicides and pesticides are often carried into the storm drain
system by sprinkler runoff. Use of natural, non-toxic alternatives to the
traditional fertilizers, herbicides and pesticides is highly recommended. If you
must use chemical fertilizers, herbicides, or pesticides:

 Spot apply pesticides and herbicides, rather than blanketing entire areas.
 Avoid applying near curbs and driveways, and never apply before a rain.
 Apply fertilizers as needed, when plants can best use it, and when the

    potential for it being carried away by runoff is low.

Recycle Hazardous Waste
Pesticides, fertilizers, herbicides and motor oil contaminate landfills and should
be disposed of through a Hazardous Waste Facility, which accepts these types
of materials. For information on proper disposal call, (909) 386-8401.

Use Water Wisely
Conserve water and prevent runoff by controlling the amount of water and
direction of sprinklers. Sprinklers should be on long enough to allow water to
soak into the ground but not so long as to cause runoff. Periodically inspect,
fix leaks and realign sprinkler heads. Plant native vegetation to reduce the
need of water, fertilizers, herbicides, and pesticides.

Prevent Erosion
Erosion washes sediments, debris and toxic runoff into the storm drain system,
polluting waterways.

 Prevent erosion and sediment runoff by using ground cover, berms and
    vegetation down-slope to capture runoff.

 Avoid excavation or grading during wet weather.

Store Materials Safely
Keep landscaping materials and debris away from the street, gutter and storm
drains. On-site stockpiles of materials must be covered with plastic sheeting
to protect from rain, wind and runoff.

To report illegal dumping or for more information on
stormwater pollution prevention, call:

1 (800) CLEANUP
or visit our websites:

www.co.san-bernardino.ca.us/flood/npdes
www.1800cleanup.org

Yard waste, sediments, and toxic lawn/garden chemicals used in
commercial landscape maintenance often make their way into the
San Bernardino County storm drain system and do not get treated
before reaching the Santa Ana River. This pollutes our drinking water
and contaminates local waterways, making them unsafe for people
and wildlife. Following these best management practices will prevent
pollution, comply with regulations and protect public health.

(877) WASTE18

sbcountystormwater.org

(877) WASTE18

sbcountystormwater.org

To report illegal dumping call

or visit our website:

http://www.sbcountystormwater.org/


DCV Analysis ‐ DA‐1

HERITAGE

Tract 20257

Design Capture Volume 
Calculation

Template 
Item

Value Comment

Project Area (ft2) 1 1,267,457

Impervious Area  (ft2) 699,402

Imperviousness (Imp %) 2 55.18%
Imperviousness after applying preventative site design 
practices

Runoff Coefficient (Rc) 3 0.37 Rc=0.858(Imp%)3-0.78(Imp%)2+0.774(Imp%)+0.04

P2yr-1hr(in) 4 0.480

Determine 1-hour rainfall depth for a 2-year return period 
from NOAA

C1 1.4807

Climatic region Valley=1.4807, Mountain=1.909, 
Desert=1.2371

P6(in) 5 0.71 Mean 6-hr precipitation = P2yr-1hr(in)*C1

C2 6 1.963 24 hrs = 1.582, 48 hrs = 1.963 Drawdown Rate

DCV (ft3) 7 55,078 Design Capture Volume

Water Quality Credits

Volume Reduction (ft3)
10% reduction for redevelopment project in core city center
10% reduction for in-fill project

 Remaining DCV (ft3) 55,078
Remaining Design Capture Volume after Water Qaulity 
Credits applied

Flow Based BMP 
Calculation (Qbmp)

Regression Coefficeint for 
Intensity (I RC) 0.2787 Valley=0.2787 Mountain=0.3614 Desert=0.3250

Qbmp(ft3/sec) 1.45 Q=(Rc)(PxIRc)(Area(ac))



DCV Analysis ‐ DA‐2

HERITAGE

Tract 20257

Design Capture Volume 
Calculation

Template 
Item

Value Comment

Project Area (ft2) 1 294,604

Impervious Area  (ft2) 154,313

Imperviousness (Imp %) 2 52.38%
Imperviousness after applying preventative site design 
practices

Runoff Coefficient (Rc) 3 0.35 Rc=0.858(Imp%)3-0.78(Imp%)2+0.774(Imp%)+0.04

P2yr-1hr(in) 4 0.480

Determine 1-hour rainfall depth for a 2-year return period 
from NOAA

C1 1.4807

Climatic region Valley=1.4807, Mountain=1.909, 
Desert=1.2371

P6(in) 5 0.71 Mean 6-hr precipitation = P2yr-1hr(in)*C1

C2 6 1.963 24 hrs = 1.582, 48 hrs = 1.963 Drawdown Rate

DCV (ft3) 7 12,150 Design Capture Volume

Water Quality Credits

Volume Reduction (ft3)
10% reduction for redevelopment project in core city center
10% reduction for in-fill project

 Remaining DCV (ft3) 12,150
Remaining Design Capture Volume after Water Qaulity 
Credits applied

Flow Based BMP 
Calculation (Qbmp)

Regression Coefficeint for 
Intensity (I RC) 0.2787 Valley=0.2787 Mountain=0.3614 Desert=0.3250

Qbmp(ft3/sec) 0.32 Q=(Rc)(PxIRc)(Area(ac))



PWQMP Infiltration Basin 'A' Sizing (DA 1)

HERITAGE

 Tr.20257

Infiltration

Remaining DCV 1 55,078 ft
3

Infiltration Rate 2 10 in/hr

Safety Factor 3 3.5

Pdesign 4 2.86 in/hr

Max Drawdown Time 5 48 hrs

Max Pond Depth to Drain in 48 hrs 6 11.43 ft

Max Pond Depth (Basin Max. Depth) 6 5.00 ft

Pond Depth 7 5.00 ft

Infiltrating Surface Area 8 9,542 ft
2

Amended Soil Depth dmedia 9 2 ft

Amended Soil Porosity 10 0.3

Gravel Depth dmedia 11 1 ft

Gravel Porosity 12 0.4

Storm Duration 13 3 hrs

Vret = 14 64,068 ft3

Manufacturer's Retention  15 0 ft
3

Total Retention Volume 16 64,068 ft
3

Fraction of DCV Achieved 17 116.32%

Full DCV Achieved 18 Yes

Actual 25.20 hrs



PWQMP Infiltration Basin 'B' Sizing (DA 2)

HERITAGE

 Tr.20257

Infiltration

Remaining DCV 1 12,150 ft
3

Infiltration Rate 2 10 in/hr

Safety Factor 3 3.5

Pdesign 4 2.86 in/hr

Max Drawdown Time 5 48 hrs

Max Pond Depth to Drain in 48 hrs 6 11.43 ft

Max Pond Depth (Basin Max. Depth) 6 4.50 ft

Pond Depth 7 4.50 ft

Infiltrating Surface Area 8 6,333 ft
2

Amended Soil Depth dmedia 9 0 ft

Amended Soil Porosity 10 0

Gravel Depth dmedia 11 0 ft

Gravel Porosity 12 0.4

Storm Duration 13 3 hrs

Vret = 14 33,022 ft3

Manufacturer's Retention  15 0 ft
3

Total Retention Volume 16 33,022 ft
3

Fraction of DCV Achieved 17 271.79%

Full DCV Achieved 18 Yes

Actual 18.90 hrs



WQMP Project Report

County of San Bernardino Stormwater Program

Santa Ana River Watershed Geodatabase

Thursday, April 05, 2018

Note: The information provided in this report and on the Stormwater Geodatabase for the County of San Bernardino Stormwater Program is intended to provide basic guidance in 
the preparation of the applicant’s Water Quality Management Plan (WQMP) and should not be relied upon without independent verification.

Project Site Parcel Number(s): 016709105, 016709104, 016709102, 016709108
Project Site Acreage: 37.237
HCOC Exempt Area: Yes. Verify that the project is completely with the HCOC exemption area.
Closest Receiving Waters:
(Applicant to verify based on local drainage facilities and topography.)

System Number - 101
Facility Name - Santa Ana River
Owner - SBCFCD

Closest channel segment’s susceptibility to Hydromodification: EHM
Highest downstream hydromodification susceptibility: High
Is this drainage segment subject to TMDLs? No
Are there downstream drainage segments subject to TMDLs? No
Is this drainage segment a 303d listed stream? No
Are there 303d listed streams downstream? Yes
Are there unlined downstream waterbodies? No
Project Site Onsite Soil Group(s): A, B
Environmentally Sensitive Areas within 200': None
Groundwater Depth (FT): -200
Parcels with potential septic tanks within 1000': No
Known Groundwater Contamination Plumes within 1000': Yes
Studies and Reports Related to Project Site: CSDP 4 CALC SHEET FOR HYDRO

CSDP 4 Hydrological Design Criteria
SBVMWD High Groundwater / Pressure Zone Area

Page 1 of 1San Bernardino - WAP Report

4/5/2018http://permitrack.sbcounty.gov/wap_report/report.asp?septic=No&SECAREA=&PNUM=0...



12/19/2018 Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=34.0795&lon=-117.1933&data=depth&units=english&series=pds 1/4

NOAA Atlas 14, Volume 6, Version 2 
Location name: Redlands, California, USA* 
Latitude: 34.0795°, Longitude: -117.1933° 

Elevation: 1306.38 ft**
* source: ESRI Maps 

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.099
(0.082‑0.120)

0.128
(0.107‑0.156)

0.168
(0.139‑0.205)

0.201
(0.165‑0.247)

0.246
(0.196‑0.313)

0.283
(0.220‑0.367)

0.320
(0.243‑0.427)

0.360
(0.265‑0.494)

0.416
(0.293‑0.595)

0.460
(0.313‑0.682)

10-min 0.142
(0.118‑0.172)

0.184
(0.153‑0.224)

0.241
(0.199‑0.293)

0.288
(0.236‑0.354)

0.353
(0.280‑0.449)

0.405
(0.315‑0.526)

0.459
(0.348‑0.612)

0.516
(0.380‑0.708)

0.596
(0.420‑0.852)

0.659
(0.449‑0.977)

15-min 0.172
(0.143‑0.209)

0.223
(0.185‑0.271)

0.291
(0.241‑0.355)

0.348
(0.286‑0.428)

0.427
(0.339‑0.543)

0.490
(0.381‑0.637)

0.555
(0.421‑0.740)

0.624
(0.460‑0.856)

0.720
(0.508‑1.03)

0.797
(0.543‑1.18)

30-min 0.256
(0.213‑0.310)

0.331
(0.275‑0.403)

0.433
(0.359‑0.528)

0.517
(0.425‑0.636)

0.635
(0.504‑0.808)

0.729
(0.566‑0.947)

0.826
(0.626‑1.10)

0.928
(0.684‑1.27)

1.07
(0.756‑1.53)

1.19
(0.808‑1.76)

60-min 0.370
(0.308‑0.449)

0.480
(0.399‑0.583)

0.627
(0.519‑0.764)

0.749
(0.616‑0.921)

0.920
(0.730‑1.17)

1.06
(0.820‑1.37)

1.20
(0.906‑1.59)

1.34
(0.990‑1.84)

1.55
(1.10‑2.22)

1.72
(1.17‑2.55)

2-hr 0.528
(0.439‑0.641)

0.678
(0.563‑0.824)

0.877
(0.727‑1.07)

1.04
(0.857‑1.28)

1.27
(1.01‑1.62)

1.45
(1.13‑1.88)

1.63
(1.24‑2.18)

1.83
(1.35‑2.51)

2.09
(1.48‑3.00)

2.30
(1.57‑3.41)

3-hr 0.649
(0.540‑0.788)

0.830
(0.690‑1.01)

1.07
(0.888‑1.31)

1.27
(1.04‑1.56)

1.54
(1.23‑1.96)

1.76
(1.37‑2.28)

1.98
(1.50‑2.63)

2.20
(1.62‑3.02)

2.52
(1.78‑3.60)

2.76
(1.88‑4.09)

6-hr 0.908
(0.756‑1.10)

1.16
(0.964‑1.41)

1.49
(1.24‑1.82)

1.77
(1.45‑2.17)

2.14
(1.70‑2.72)

2.42
(1.89‑3.15)

2.72
(2.06‑3.62)

3.03
(2.23‑4.15)

3.44
(2.43‑4.92)

3.77
(2.57‑5.58)

12-hr 1.21
(1.01‑1.47)

1.56
(1.29‑1.89)

2.01
(1.66‑2.44)

2.37
(1.95‑2.91)

2.87
(2.28‑3.65)

3.25
(2.53‑4.22)

3.64
(2.76‑4.85)

4.04
(2.97‑5.53)

4.58
(3.23‑6.55)

5.00
(3.40‑7.40)

24-hr 1.63
(1.44‑1.88)

2.11
(1.86‑2.43)

2.73
(2.41‑3.16)

3.24
(2.83‑3.77)

3.92
(3.32‑4.72)

4.44
(3.69‑5.46)

4.97
(4.03‑6.26)

5.51
(4.34‑7.13)

6.24
(4.72‑8.42)

6.81
(4.98‑9.49)

2-day 2.01
(1.78‑2.32)

2.64
(2.33‑3.04)

3.46
(3.05‑4.01)

4.14
(3.62‑4.82)

5.05
(4.28‑6.09)

5.76
(4.78‑7.09)

6.48
(5.25‑8.16)

7.23
(5.70‑9.36)

8.24
(6.24‑11.1)

9.03
(6.61‑12.6)

3-day 2.18
(1.93‑2.51)

2.89
(2.56‑3.34)

3.85
(3.39‑4.45)

4.63
(4.05‑5.40)

5.72
(4.85‑6.89)

6.57
(5.45‑8.08)

7.45
(6.03‑9.38)

8.36
(6.59‑10.8)

9.62
(7.28‑13.0)

10.6
(7.76‑14.8)

4-day 2.35
(2.08‑2.71)

3.15
(2.78‑3.63)

4.21
(3.72‑4.87)

5.10
(4.46‑5.95)

6.34
(5.37‑7.63)

7.31
(6.07‑8.99)

8.32
(6.74‑10.5)

9.37
(7.39‑12.1)

10.8
(8.20‑14.6)

12.0
(8.78‑16.7)

7-day 2.71
(2.40‑3.13)

3.67
(3.24‑4.23)

4.95
(4.36‑5.72)

6.01
(5.26‑7.01)

7.50
(6.35‑9.03)

8.66
(7.19‑10.7)

9.88
(8.00‑12.4)

11.2
(8.79‑14.4)

12.9
(9.78‑17.4)

14.3
(10.5‑20.0)

10-day 2.94
(2.60‑3.38)

3.99
(3.53‑4.60)

5.41
(4.77‑6.25)

6.59
(5.77‑7.68)

8.24
(6.98‑9.92)

9.54
(7.92‑11.7)

10.9
(8.82‑13.7)

12.3
(9.71‑15.9)

14.3
(10.8‑19.3)

15.9
(11.6‑22.1)

20-day 3.63
(3.21‑4.18)

4.97
(4.40‑5.74)

6.79
(5.99‑7.86)

8.31
(7.27‑9.69)

10.4
(8.85‑12.6)

12.1
(10.1‑14.9)

13.9
(11.3‑17.5)

15.8
(12.4‑20.4)

18.4
(13.9‑24.7)

20.4
(14.9‑28.5)

30-day 4.27
(3.78‑4.92)

5.87
(5.19‑6.77)

8.03
(7.08‑9.29)

9.84
(8.61‑11.5)

12.4
(10.5‑14.9)

14.4
(12.0‑17.7)

16.5
(13.4‑20.8)

18.8
(14.8‑24.3)

21.9
(16.6‑29.6)

24.4
(17.9‑34.1)

45-day 5.11
(4.53‑5.89)

7.00
(6.19‑8.07)

9.56
(8.44‑11.1)

11.7
(10.3‑13.7)

14.8
(12.5‑17.8)

17.2
(14.3‑21.1)

19.7
(16.0‑24.8)

22.4
(17.7‑29.0)

26.2
(19.8‑35.3)

29.2
(21.4‑40.8)

60-day 5.99
(5.30‑6.90)

8.15
(7.21‑9.40)

11.1
(9.78‑12.8)

13.6
(11.9‑15.8)

17.1
(14.5‑20.6)

19.9
(16.5‑24.4)

22.8
(18.5‑28.7)

25.9
(20.4‑33.5)

30.3
(22.9‑40.8)

33.8
(24.7‑47.1)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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TECHNICAL GUIDANCE DOCUMENT APPENDICES 

VII-35 May 19, 2011

Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet 

Factor Category Factor Description 
Assigned 
Weight (w) 

Factor 
Value (v) 

Product (p) 
p = w x v 

A Suitability 
Assessment 

Soil assessment methods 0.25 

Predominant soil texture 0.25 

Site soil variability 0.25 

Depth to groundwater / impervious 
layer 0.25 

Suitability Assessment Safety Factor, SA = �p 

B Design 

Tributary area size 0.25 

Level of pretreatment/ expected 
sediment loads 0.25 

Redundancy 0.25 

Compaction during construction 0.25 

Design Safety Factor, SB = �p 

Combined Safety Factor, STOT= SA x SB  

Measured Infiltration Rate, inch/hr, KM 
(corrected for test-specific bias) 

Design Infiltration Rate, in/hr, KDESIGN = STOT / KM 

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum 
combined adjustment factor shall not exceed 9.0. 
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GEOTECHNICAL | ENVIRONMENTAL | MATERIALS

October 24, 2017
Project No. 1776-CR

RSI Communities
620 Newport Center Drive, 12th Floor
Newport Beach, California 92660

Attention: Mr. Jim Holas

Subject: Updated Geotechnical and Infiltration Evaluation
Proposed Residential Development
North of San Bernardino Avenue and West of Texas Street
City of Redlands, San Bernardino County, California

Dear Mr. Holas:

We are pleased to provide the results of our updated geotechnical and infiltration
evaluation for the subject site located in the city of Redlands, County of San Bernardino,
California.  This report presents a discussion of our evaluation and provides preliminary
geotechnical recommendations for earthwork, foundation design, and construction.  In
our opinion, the site development appears feasible from a geotechnical viewpoint provided
that the recommendations presented in this report are incorporated into the design and
construction.

GeoTek, Inc. (GeoTek) has reviewed the referenced report by Leighton and Associates, Inc,
(L&A, 2006).  GeoTek has reviewed the boring logs and results of the laboratory testing in the
referenced report and now assumes responsibility as geotechnical consultant of record
henceforth for the subject project.
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The opportunity to be of service is sincerely appreciated.  If you should have any
questions, please do not hesitate to call our office.

Respectfully submitted,
GeoTek, Inc.

Edward H. LaMont
CEG 1892, Exp. 7/31/18
Principal Geologist

Gaby M. Bogdanoff
CE 66619, Exp. 06/30/18
Project Engineer

Distribution: (1) Addressee via email (one PDF file)

G:\Projects\1751 to 1800\1776CR RSI Communities Citrus Valley Redlands\Geo Investigation\1776-CR Updated
Geotechnical Evaluation Citrus Valley Project Redlands.doc
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1. PURPOSE AND SCOPE OF SERVICES

The purpose of this study was to evaluate the geotechnical conditions in the area of proposed
construction. Services provided for this study included the following:

 Research and review of available geologic data and general information pertinent to the
site,

 Site exploration consisting of the excavation, logging, and sampling of 12 exploratory
trenches,

 Evaluation of water infiltration potential by performing four infiltration tests,

 Laboratory testing of soil samples obtained during the field investigation,

 Review and evaluation of site seismicity, and

 Compilation of this geotechnical report which presents our findings, conclusions, and
recommendations for the proposed development.

2. SITE DESCRIPTION AND PROPOSED DEVELOPMENT

2.1 SITE DESCRIPTION

The square-shaped project site consists of approximately 37.3 acres and is located north of
West San Bernardino Avenue, south of West Pioneer Avenue, west of Texas Street, and
approximately 1/3-mile east of the 210 Freeway in the city of Redlands, San Bernardino
County, California.  Based on our recent site reconnaissance, the site is occupied by a citrus
grove which has mostly been abandoned. The property is relatively planar with a topographic
relief of 25 feet to the west-northwest.  Surface drainage is directed to the west and
northwest.  Surrounding properties include vacant land to the west, West Pioneer Avenue
followed by a school site to the north, and scattered residential and agricultural properties to
the east and south.

The general location of the site is shown on Figure 1.
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2.2 PROPOSED DEVELOPMENT

Based on the Conceptual Plan 3 prepared for the site, it is our understanding that the
construction of the project will include the razing of all the existing citrus trees and related
improvements to build approximately 138 residential units, with associated underground
utilities, paved streets, and landscape areas. We also anticipate that the residences will consist
of one- to two-story wood-frame houses with concrete slab-on-grade floors and conventional
shallow foundations. Cuts and fills of less than 5 feet, and cut and fill slopes up to 5 feet in
height are also expected.

If the site development differs from that described above, the recommendations should be
subject to further review and evaluation.  Final site development plans should be reviewed by
GeoTek, Inc.

3. REVIEW OF PREVIOUS REPORTS, FIELD EXPLORATION,
LABORATORY TESTING, AND INFILTRATION TESTING

3.1 REVIEW OF PREVIOUS REPORTS

On June 21, 2006, Leighton and Associates (L&A) completed a Geotechnical Study to Support the
Environmental Impact Report, Redlands Commons and Trojan Groves Project, West of Texas Street,
North of San Bernardino Avenue, City of Redlands, California. This study placed four exploratory
borings to a maximum depth of 51.5 feet below the ground surface (bgs) within the subject
project site. L&A described that the upper one to two feet of the onsite soil had being
disturbed due to the agricultural activities on site. Native materials, below the disturbed upper
soil, consisted of loose to medium dense sand with varying amounts of silt, gravel, and scarce
cobbles.  Groundwater was not encountered by L&A up to 51.5 feet bgs.  L&A stated that
groundwater was at 150 to 200 feet bgs below the site and that the risk of soil liquefaction at
the site was very low.  Surficial soils were also reported to have “negligible” soluble sulfate
concentrations; “very low” expansion potential; and being “mildly to moderately” corrosive to
ferrous metals. Potential cut slopes exposing unconsolidated alluvial materials and fill slopes
were noted to likely be moderately to highly susceptible to erosion. Also, to mitigate loose
surficial site soils, L&A recommended that residential pad areas be over-excavated and
recompacted to a minimum depth of 2 feet below the bottom of footings or 4 feet below
existing grade, whichever was greater.
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The logs of the exploratory borings and laboratory test results by L&A are included in
Appendix A. The approximate exploratory boring locations by L&A are shown on the
Exploration Location Map in Figure 2.

3.2 FIELD EXPLORATION

GeoTek conducted a field exploration at the site on October 9, 2017 which consisted of
excavating 12 exploratory trenches to depths ranging from approximately 3 to 12 feet bgs.
The approximate locations of the recent exploratory trenches and the previous borings by
L&A are shown on the Exploration Location Map, presented as Figure 2. Logs of the
exploratory trenches performed by GeoTek are included in Appendix B.

3.3 LABORATORY TESTING

Laboratory testing was performed on selected bulk and relatively undisturbed soil samples
collected during our field exploration.  The purpose of the laboratory testing was to confirm
the field classification of the soils encountered and to evaluate their physical properties for use
in the engineering design and analysis.  Results of the laboratory testing program along with a
brief description and relevant information regarding testing procedures are included in
Appendix C and on the trench logs included in Appendix B.

3.4 INFILTRATION TESTING

Four shallow trenches were excavated at the site for infiltration testing purposes.  The
trenches were excavated to 3 feet bgs and were placed in each of the four quadrants of the
site so that representative testing of the site soils was more likely to occur.  The approximate
locations of the infiltration trenches are shown on the Exploratory Location Map (Figure 2).

An 8-inch diameter, 12-inch deep hole was excavated at the bottom of each trench to perform
percolation testing in general accordance with the Orange County Technical Guidance Document
Appendix VII, which is also the guideline adopted by San Bernardino County. The percolation
rates obtained were then converted to field infiltration rates using the Porchet Method
outlined in the referenced Guidance Document.

The field infiltration rates are presented in the following table for each of the trenches after
the rates had stabilized.



RSI Communities Project No. 1776-CR
Updated Geotechnical and Infiltration Evaluation October 24, 2017
City of Redlands, San Bernardino County, California Page 4

SUMMARY OF FIELD INFILTRATION RATES

Trench No.
Approximate

Depth of Testing
(feet)

Field Infiltration Rate
(inches per hour)

I-1 3 17.3
I-2 3 20.5

I-3 3 16.7
I-4 3 10.0

Copies of the data conversion sheets (Porchet Method) are included in Appendix D.  Given
the nature of the materials encountered and infiltration rates attained in the trenches
excavations tested, the number of test performed should be considered adequate for
preliminary design purposes.

Over the lifetime of the storm water disposal areas, the infiltration rates may be affected by silt
build up and biological activities, as well as local variations in near surface soil conditions. A
suitable factor of safety should be applied to the field rates to design the infiltration system.

4. GEOLOGIC AND SOILS CONDITIONS

4.1 REGIONAL SETTING

The subject property is situated in the Peninsular Ranges geomorphic province.  The Peninsular
Ranges province is one of the largest geomorphic units in western North America.  Basically, it
extends from the point of contact with the Transverse Ranges geomorphic province, southerly
to the tip of Baja California.  This province varies in width from about 30 to 100 miles.  It is
bounded on the west by the Pacific Ocean, on the south by the Gulf of California and on the
east by the Colorado Desert Province.

The Peninsular Ranges are essentially a series of northwest-southeast oriented fault blocks.
Several major fault zones are found in this province.  The Elsinore Fault zone and the San
Jacinto Fault zone trend northwest-southeast and are found near the middle of the province.
The San Andreas Fault zone borders the northeasterly margin of the province, and the San
Jacinto fault borders the province adjacent the Colorado Desert province.
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More specific to the subject property, the site is located in an area geologically mapped to be
underlain by younger alluvium deposits (Morton, D.M. and Miller F.K., 2006). The San Andres
Fault zone, San Bernardino Mountains section, located approximately 3.5 miles northeast of the
site, is the closest known active fault to the subject site.

4.2 GENERAL SOIL/GEOLOGIC CONDITIONS

A brief description of the earth materials underlying the site is presented in the following
section. Based on our recent subsurface exploration and review of readily available regional
geologic maps for the project site area (Morton, D.M. and Miller F.K., 2006), Quaternary age
younger alluvial fan deposits underlie the site.

4.2.1 Younger Alluvial Fan Deposits

The alluvial deposits encountered in our trenches generally consist of grayish brown to gray,
dry to slightly moist, silty fine to coarse sands along with poorly sorted fine to coarse sands
with gravel. Based on our field observations and in-place density tests, the upper 5 to 7 feet of
the site soils are loose to medium dense, becoming denser with depth.

A “very low” (0≤EI≤20) expansion potential for the surficial soils was found when tested in
accordance with ASTM Test Method D 4829. In addition, results of direct shear testing
confirmed our observations that the site soils are mostly granular with no to little cohesion.
These soils are relatively more susceptible to erosion.

Detailed trench logs are provided in Appendix B.

4.3 SURFACE AND GROUNDWATER

4.3.1 Surface Water

If encountered during the earthwork construction, surface water on this site is the result of
precipitation or surface run-off from surrounding sites.  Overall area drainage is towards the
west-northwest.  Provisions for surface drainage will need to be accounted for by the project
civil engineer.

4.3.2 Groundwater

Groundwater was not encountered within the trenches at the time of our investigation.  L&A
noted the absence of groundwater in their borings drilled up to 51.5 feet bgs at the site (L&A,
2006). As noted within the Seismic Hazard Zone Report for the Redlands Quadrangle, historic
high groundwater is mapped at approximately 150 feet bgs (California Department of
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Conservation, 1997). The California Water Data Library (http://www.water.ca.gov/) indicates
groundwater at a depth of 227 to 233 feet bgs from 2015 to 2017, based on a well
approximately 0.5 miles south of the project site.

It is possible that seasonal variations (temperature, rainfall, etc.) will cause fluctuations in the
groundwater level.  The groundwater levels presented in this report are the levels that were
measured at the time of our field activities or as stated in the referenced source. It is
recommended that the contractor determine the actual groundwater levels at the site at the
time of the construction activities to determine the impact, if any, on the construction
procedures.

Based on the above data, groundwater is not anticipated to adversely affect the proposed
improvements.

4.4 FAULTING AND SEISMICITY

The geologic structure of the entire southern California area is dominated mainly by
northwest-trending faults associated with the San Andreas system.  The site is in a seismically
active region.  No active or potentially active fault is known to exist at this site nor is the site
situated within an “Alquist-Priolo” Earthquake Fault Zone or a Special Studies Zone (Bryant and
Hart, 2007; CGS, 1980). The nearest zoned fault to the subject site is the San Andres Fault
zone, San Bernardino Mountains section, located approximately 3.5 miles northeast of the
site.

4.4.1 Seismic Design Parameters

The site is located at approximately 34.079067 Latitude and -117.193333 Longitude.  Site
spectral accelerations (Ss and S1), for 0.2 and 1.0 second periods for a Class “D” site, were
determined from the USGS Website, Earthquake Hazards Program, Interpolated Probabilistic
Ground Motion for the Conterminous 48 States by Latitude/Longitude.  The results are
presented in the following table:
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2016 CBC SITE SEISMIC PARAMETERS
Mapped 0.2 sec Period Spectral Acceleration,
Ss

1.821g

Mapped 1.0 sec Period Spectral Acceleration,
S1

0.870g

Site Coefficient for Site Class “D”, Fa 1.0
Site Coefficient for Site Class “D”, Fv 1.5
Maximum Considered Earthquake (MCE
Spectral Response Acceleration for 0.2
Second, SMS

1.821g

Maximum Considered Earthquake (MCE
Spectral Response Acceleration for 1.0
Second, SM1

1.305g

Design Spectral Response Acceleration for
Parameter at 0.2 Second, SDS

1.214g

Design Spectral Response Acceleration for
Parameter at 1.0 second, SD1

0.870g

Peak Ground Acceleration (PGAM) 0.724g

4.4.2 Liquefaction and Seismically-Induced Settlement

Liquefaction describes a phenomenon in which cyclic stresses, produced by earthquake-induced
ground motion, create excess pore pressures in relatively cohesionless soils.  These soils may
thereby acquire a high degree of mobility, which can lead to lateral movement, sliding,
settlement of loose sediments, sand boils and other damaging deformations.  This phenomenon
occurs only below the water table, but, after liquefaction occurs, the liquefied soil/water matrix
can propagate upward into overlying non-saturated soil as excess pore water dissipates.

The factors known to influence liquefaction potential include soil type and grain size, relative
density, groundwater level, confining pressures, and both intensity and duration of ground
shaking. In general, materials that are susceptible to liquefaction are loose, saturated granular
soils having low fines content under low confining pressures and some low-plastic silts and
clays.

The subject site is not mapped within a zone of potentially liquefiable soils by the Department
of Conservation (CGS) or by the County of San Bernardino.  Liquefaction is not considered a
hazard at the site due to the lack of shallow groundwater.

Total and differential seismically-induced settlement is anticipated to be less than 2-inches and 1
inch, respectively (L&A, 2006).
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4.4.3 Other Seismic Hazards

Evidence of ancient landslides or slope instabilities at this site was not observed during our
investigation.  The site vicinity is located in an area that has relatively flat to gently sloping
terrain. Thus, the potential for landslides is considered negligible. Additionally, the project site
is not located in an area identified by the State of California as an earthquake-induced landslide
hazard zone (CGS, 2000).

The potential for secondary seismic hazards such as a seiche or tsunami are considered to be
negligible due to site elevation and distance from an open body of water.

5. CONCLUSIONS AND RECOMMENDATIONS

5.1 GENERAL

The anticipated site development appears feasible from a geotechnical viewpoint provided that
the following recommendations are incorporated into the design and construction phases of
development.

5.2 EARTHWORK CONSIDERATIONS

Earthwork and grading should be performed in accordance with the applicable grading
ordinances of the City of Redlands, the 2016 California Building Code (CBC), and
recommendations contained in this report. The Grading Guidelines included in Appendix E
outline general procedures and do not anticipate all site-specific situations.  In the event of
conflict, the recommendations presented in the text of this report should supersede those
contained in Appendix E.

5.2.1 Site Clearing and Demolition

In areas of planned grading or improvements, the site should be cleared of existing
improvements, vegetation, trash and debris, and properly disposed of off-site. Voids resulting
from the removal of trees and demolition of the existing structures and improvements should
be backfilled with engineered fill materials with expansion characteristics similar to the on-site
soils.
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5.2.2 Removals/Overexcavations

It is recommended that the upper loose portions of the native alluvial soils below the planned
structural areas and structural fill areas be removed until competent native soils are
encountered. Competent native soil should have a relative compaction of at least 85 percent
(ASTM D 1557) and little to no visible porosity. Loose alluvium was noted in all our trenches
to depths of approximately 5 feet bgs.  A representative of this firm should observe and
approve the bottom of all excavations.

Cut lots should be over-excavated to a minimum of 5 feet below the existing grade or 2 feet
below the deepest planned footing, whichever is greater. In addition, the cut portions of
transition lots should be excavated to at least 5 feet below the existing ground surface, at least
2 feet below the deepest footing, or to a minimum of one-third of the maximum fill thickness,
whichever is greater.

As a minimum, removals/over-excavations should laterally 5 feet away from foundation
elements or at a 1:1 (h:v) projection to the recommended removal depth, whichever is greater.

Development plans should be reviewed by this firm when available.  Depending on actual field
conditions encountered during grading, locally deeper areas of removal may be recommended.

All footings should rest on at least 2 feet of engineered compacted fill.

Street and flatwork areas and areas to receive fills located beyond the limits of the remedial
grading of the building pads should be excavated a minimum depth of 3 feet from the original
ground surface or a minimum of 2 feet below the proposed finish grade, whichever is greater.
Removals/over-excavations for street and flatwork improvements should extend laterally a
minimum of 2 feet from the edges of the improvements.

5.2.3 Preparation of Areas to Receive Engineered Fill

A representative of this firm should observe the bottom of all excavations.  Upon approval, the
exposed soils and all soils in areas to receive engineered fill should be scarified to a depth of
approximately 8 inches, moistened to at least the optimum moisture content and compacted to
a minimum relative compaction of 90 percent (ASTM D 1557).

5.2.4 Engineered Fills

The on-site soils are generally considered suitable for reuse as engineered fill provided they are
free from vegetation, debris and other deleterious material. Rock fragments greater than six
inches in maximum dimension should not be incorporated into the fill. The organic content of
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the existing surficial soils across the site should be verified prior their use as compacted fill.
Organic content of engineered fill shall be less than 1 percent by weight, per local industry
standards.

Engineered fill should be placed in horizontal lifts not exceeding eight inches in loose thickness,
moisture conditioned to at least the optimum moisture content and compacted to a minimum
relative compaction of 90 percent (ASTM D 1557).

5.2.5 Slope Construction

Fill and cut slopes constructed at gradients of 2:1 (h:v), in accordance to industry standards, are
anticipated to be globally stable.  However, granular soils with no to little cohesion were noted to
be predominant at the site. Surficially, proposed 2:1 cut slopes and 2:1 fill slopes built with the on-
site materials may be unstable. To reduce this potential, slopes should be properly planted with
light-weight, deep-rooted plants approved by the City. Slopes should not be over-irrigated.
Drainage should not be allowed to flow uncontrolled over the slopes.  Additionally, slopes on
this site are recommended to be reinforced with a geotextile along the surface to increase the
surficial stability.  This reinforcement should be Miramesh® Biaxial Geosynthetics or equivalent.
See sections 5.5.1 and 5.5.2 of this report for additional recommendations.

Where fill is to be placed against sloping terrain with gradients 5:1 (h:v) or steeper, the sloping
ground surface should be benched to remove loose and disturbed surface soil to assure that the
new fill is placed in direct contact with competent native soils and to provide horizontal surfaces
for fill placement.  Keyways and benches should be constructed per instructions of GeoTek’s
representative.

The base of the keyways and benches should be sloped back into the hillside at a gradient of at
least 2 percent.  The base of the benches should be evaluated by a representative of GeoTek prior
to processing.  Upon approval, the exposed soils should be moistened to at least the optimum
moisture content, and densified to a relative compaction of at least 90 percent (ASTM D 1557).
Details showing slope construction are presented in Appendix E.

An engineering geologist should observe all cut slopes.  Cut slopes should expose competent
native soils.  If adverse structure or incompetent materials are exposed and identified in the cut
slopes, stabilization fills may be recommended.

5.2.6 Excavation Characteristics

Excavation in the on-site soils is expected to be feasible using heavy-duty grading equipment in
good operating condition.  All temporary excavations for grading purposes and installation of
underground utilities should be constructed in accordance with local and Cal-OSHA guidelines.
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Temporary excavations within the on-site materials should be stable at 1:1 (h:v) inclinations for
cuts less than 5 feet in height.

5.2.7 Trench Excavations and Backfill

Temporary excavations within the onsite materials should be stable at 1:1 inclinations for short
durations during construction, and where cuts do not exceed 5 feet in height.  Temporary cuts
to a maximum height of 4 feet can be excavated vertically, but local sloughing and/or failure
could occur due to the granular nature of some of the soils at this site. If excavations deeper
than 5 feet are required, these should be sloped to at least 1.5:1 (h:v). Increased caution
should be applied when working near or within any excavations at this site.

Trench excavations should conform to Cal-OSHA regulations.  The contractor should have a
competent person, per OSHA requirements, on site during construction to observe conditions
and to make the appropriate recommendations.

Utility trench backfill should be compacted to at least 90 percent relative compaction (as
determined per ASTM D 1557).  Under-slab trenches should also be compacted to project
specifications. Where applicable, based on jurisdictional requirements, the top 12 inches of
backfill below subgrade for road pavements should be compacted to at least 95 percent
relative compaction.  Onsite materials should be suitable as backfill provided particles larger
than 6± inches are removed.

Compaction should be achieved with a mechanical compaction device. Ponding or jetting of
trench backfill is not recommended. If backfill soils have dried out, they should be thoroughly
moisture conditioned prior to placement in trenches.

5.2.8 Shrinkage and Subsidence

Several factors will impact earthwork balancing on the site, including shrinkage, bulking,
subsidence, trench spoil from utilities and footing excavations, as well as the accuracy of
topography.

Shrinkage, bulking and subsidence are primarily dependent upon the degree of compactive
effort achieved during construction.  For planning purposes, a shrinkage factor of 5 to 15
percent may be considered for the materials requiring removal and/or recompaction.  Site
balance areas should be available in order to adjust project grades, depending on actual field
conditions at the conclusion of site earthwork construction. Bulking is not considered to be a
significant factor with the underlying materials within the vicinity of the anticipated
construction. Subsidence on the order of up to 0.1 foot could occur.



RSI Communities Project No. 1776-CR
Updated Geotechnical and Infiltration Evaluation October 24, 2017
City of Redlands, San Bernardino County, California Page 12

5.3 DESIGN RECOMMENDATIONS

5.3.1 Foundation Design Criteria

The soils encountered in our exploratory trenches and in the exploratory borings by L&A
(2006) are mostly granular soils and possess “very low” (0≤EI<20) expansion potential in
accordance with ASTM D 4829. Foundation design criteria, in general conformance with the
2016 CBC, are presented below. These are minimal recommendations and are not intended
to supersede the design by the project structural engineer.

The foundation elements for the proposed structures should bear entirely in engineered fill
soils. Foundations should be designed in accordance with the 2016 California Building Code
(CBC).

A summary of our foundation design recommendations is presented in the following table:

GEOTECHNICAL RECOMMENDATIONS FOR FOUNDATION DESIGN

Design Parameter “Very Low” Expansion Potential
0≤EI≤20

Foundation Depth or Minimum Perimeter Beam Depth
(inches below the lowest adjacent grade)

One-Story – 12
Two-Stories – 12

Minimum Foundation Width (inches)* One- to Two-Stories – 12

Minimum Slab Thickness (inches) 4 - Actual

Sand Blanket and Moisture Retardant membrane
below On-Grade Building Slabs

2 inches of sand** overlying moisture vapor retardant
membrane overlying 2 inches of sand**

Minimum Slab Reinforcing 6” x 6” – W1.4/W1.4 welded wire fabric placed in the
middle of slab

Minimum Footing Reinforcement for Continuous
Footings, Grade Beams and Retaining Wall Footings

Two No. 4 reinforcing bars, one placed near the top
and one near the bottom

Effective Plasticity Index*** NA

Presaturation of Subgrade Soil
(Percent of Optimum/Depth in Inches)

Minimum of 100% of the optimum moisture content
to a depth of at least 12 inches prior to placing

concrete
* Code minimums per Table 1809.7 of the 2016 CBC
** Sand should have a sand equivalent of at least 30

An allowable bearing capacity of 1800 pounds per square foot (psf) may be used for design of
building and retaining wall footings.  This value may be increased by 400 psf for each
additional 12 inches of embedment depth and by 200 psf for each additional 12 inches in
width to a maximum of 3000 psf.  The allowable bearing capacity may be increased by one-
third when considering short-term wind and/or seismic loads.
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For footings designed in accordance with the recommendations presented in this report, we
would anticipate a maximum static settlement of less than one inch and a maximum differential
static settlement of less than ½-inch in a 40-foot span.  Differential seismic settlement is
anticipated to be less than 1-inch in a 40-foot span (L&A, 2006).

The passive earth pressure may be computed as an equivalent fluid having a density of 300 psf
per foot of depth, to a maximum earth pressure of 3000 psf for footings founded on engineered
fill.  A coefficient of friction between soil and concrete of 0.35 may be used with dead load
forces.  When combining passive and frictional resistance, the passive pressure component
should be reduced by one-third.

A moisture and vapor retarding system should be placed below slabs-on-grade where moisture
migration through the slab is undesirable.  Guidelines for these are provided in the 2016
California Green Building Standards Code (CALGreen) Section 4.505.2 and the 2016 CBC Section
1907.1 and ACI 360R-10.  The vapor retarder design and construction should also meet the
requirements of ASTM E1643.  A portion of the vapor retarder design should be the
implementation of a moisture vapor retardant membrane.

It should be realized that the effectiveness of the vapor retarding membrane can be adversely
impacted as a result of construction related punctures (e.g. stake penetrations, tears, punctures
from walking on the aggregate layer, etc.).  These occurrences should be limited as much as
possible during construction.  Thicker membranes are generally more resistant to accidental
puncture than thinner ones.  Products specifically designed for use as moisture/vapor retarders
may also be more puncture resistant.  Although the CBC specifies a six-mil vapor retarder
membrane, it is GeoTek’s opinion that a minimum 10 mil thick membrane with joints properly
overlapped and sealed should be considered, unless otherwise specified by the slab design
professional.  The membrane should consist of Stego wrap or the equivalent.

Moisture and vapor retarding systems are intended to provide a certain level of resistance to
vapor and moisture transmission through the concrete, but do not eliminate it.  The acceptable
level of moisture transmission through the slab is to a large extent based on the type of flooring
used and environmental conditions.  Ultimately, the vapor retarding system should be
comprised of suitable elements to limit migration of water and reduce transmission of water
vapor through the slab to acceptable levels.  The selected elements should have suitable
properties (i.e., thickness, composition, strength, and permeability) to achieve the desired
performance level.  Consideration should be given to consulting with an individual possessing
specific expertise in this area for additional evaluation.
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Moisture retarders can reduce, but not eliminate, moisture vapor rise from the underlying soils
up through the slab.  Moisture retarders should be designed and constructed in accordance
with applicable American Concrete Institute, Portland Cement Association, Post-Tensioning
Concrete Institute, ASTM and California Building Code requirements and guidelines.

GeoTek recommends that a qualified person, such as the flooring contractor, structural
engineer, and/or architect be consulted to evaluate the general and specific moisture vapor
transmission paths and associated potential impact.

In addition, the recommendations in this report and our services in general are not intended to
address mold prevention, since we along with geotechnical consultants in general, do not
practice in areas of mold prevention.  If specific recommendations are desired, a professional
mold prevention consultant should be contacted.

5.3.2 Miscellaneous Foundation Recommendations

 To reduce moisture penetration beneath the slab on grade areas, utility trenches
should be backfilled with engineered fill, lean concrete or concrete slurry where they
intercept the perimeter footing or thickened slab edge.

 Soils from the footing excavations should not be placed in the slab-on-grade areas
unless properly compacted and tested.  The excavations should be free of
loose/sloughed materials and be neatly trimmed at the time of concrete placement.

 Under-slab utility trenches should be compacted to project specifications.  Compaction
should be achieved with a mechanical compaction device.  If soils to be used as backfill
have dried out, they should be thoroughly moisture conditioned prior to placement in
trenches.

5.3.3 Foundation Set Backs

Minimum setbacks to all foundations should comply with the 2016 CBC or City of Redlands
requirements, whichever is greater. Improvements not conforming to these setbacks are
subject to the increased likelihood of excessive lateral movements and/or differential
settlements.  If large enough, these movements can compromise the integrity of the
improvements.  The bottom of any proposed foundations should be deepened so as to extend
below a 1:1 (h:v) upward projection from the bottom edge of the closest footing.
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5.3.4 Retaining Wall Design and Construction

5.3.4.1 General Design Criteria
Recommendations presented in this report apply to typical masonry or concrete retaining
walls to a maximum height of up to about 6 feet.  Additional review and recommendations
should be requested for higher walls.  These are typical design criteria and are not intended to
supersede the design by the structural engineer.

Retaining wall foundations should be embedded a minimum of 12 inches into engineered fill
and/or competent native materials and should be designed in accordance with Section 5.3.1 of
this report.  Structural needs may govern and should be evaluated by the project structural
engineer.

Earthwork considerations, site clearing and remedial earthwork for all earth retention
structures should meet the requirements of this report, unless specifically provided otherwise,
or more stringent requirements or recommendations are made by the designer.  The backfill
material placement for all earth retention structures should meet the requirement of Section
5.3.4.3 in this report.

In general, cantilever earth retention structures, which are designed to yield at least 0.001H,
where H is equal to the height of the earth retention structure to the base of its footing, may
be designed using the active condition.  Rigid earth retention structures (including but not
limited to rigid walls, and walls braced at top, such as typical basement walls) should be
designed using the at-rest condition.

In addition to the design lateral forces due to retained earth, surcharges due to improvements,
such as an adjacent building or traffic loading, should be considered in the design of the earth
retention structures.  Loads applied within a 1:1 (h:v) projection from the surcharge on the
stem and footing of the earth retention structure should be considered in the design.

Final selection of the appropriate design parameters should be made by the designer of the
earth retention structures.

5.3.4.2 Cantilevered Walls
The recommendations presented below are for cantilevered retaining walls up to 6 feet high.
Active earth pressure may be used for retaining wall design, provided the top of the wall is not
restrained from minor deflections.  An equivalent fluid pressure approach may be used to
compute the horizontal pressure against the wall.  Appropriate fluid unit weights are given
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below for specific slope gradients of the retained material.  These do not include other
superimposed loading conditions such as traffic, structures, or adverse geologic conditions.

ACTIVE EARTH PRESSURES
Surface Slope of Retained

Materials

(h:v)

Equivalent Fluid Pressure

(pcf)

(Native Backfill)*

Level 37

2:1 58

* The design pressures assume the backfill material has an expansion index

less than or equal to 20.  Backfill zone includes area between back of the wall

to a plane (1:1 h:v) up from bottom of the wall foundation (on the backside of

the wall) to the (sloped) ground surface.

5.3.4.3 Restrained Retaining Walls
Retaining walls that will be restrained at the top that support level backfill or that have
reentrant or male corners, should be designed for an equivalent at-rest fluid pressure of 58 pcf,
plus any applicable surcharge loading for level backfill conditions.  For areas of male or
reentrant corners, the restrained wall design should extend a minimum distance of twice the
height of the wall laterally from the corner, or a distance otherwise determined by the project
structural engineer.

5.3.4.4 Retaining Wall Backfill and Drainage
Retaining walls should be provided with an adequate pipe and gravel back drain system to help
prevent buildup of hydrostatic pressures.  Backdrains should consist of a 4-inch diameter
perforated collector pipe (Schedule 40, SDR 35, or approved equivalent) embedded in a
minimum of one-cubic foot per linear foot of ¾- to 1-inch clean crushed rock or an approved
equivalent, wrapped in filter fabric (Mirafi 140N or an approved equivalent).  The drain system
should be connected to a suitable outlet. Waterproofing of site walls should be performed
where moisture migration through the wall is undesirable.

Retaining wall backfill should be placed in lifts no greater than 8 inches in thickness and
compacted to a minimum of 90 percent relative compaction in accordance with ASTM Test
Method D 1557.  The wall backfill should also include a minimum one-foot wide section of ¾-
to 1-inch clean crushed rock (or an approved equivalent).  The rock should be placed
immediately adjacent to the back of the wall and extend up from a back drain to within
approximately 24 inches of the finish grade.  The rock should be separated from the earth with
filter fabric.  The upper 24 inches should consist of compacted on-site soil.
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As an alternative to the drain rock and fabric, Miradrain 2000, or approved equivalent, may be
used behind the retaining wall.  The Miradrain 2000 should extend from the base of the wall to
within 2 feet of the ground surface.  The subdrain should be placed at the base of the wall in
direct contact with the Miradrain 2000.

The presence of other materials might necessitate revision to the parameters provided and
modification of the wall designs.  Proper surface drainage needs to be provided and maintained.

5.3.4.5 Other Design Considerations

 Wall design should consider the additional surcharge loads from superjacent slopes
and/or footings, where appropriate.

 No backfill should be placed against concrete until minimum design strengths are
evident by compression tests of cylinders.

 The retaining wall footing excavations, backcuts, and backfill materials should be
approved the project geotechnical engineer or their authorized representative.

5.3.5 Pavement Design Considerations

Pavement design for proposed street improvements was conducted per Caltrans Highway
Design Manual guidelines for flexible pavements. Based on an assumed R-value of 35 typically
associated with silty sandy soils and for Traffic Indices (TIs) ranging from 4.5 to 5.5 generally
linked to roads with light vehicular traffic with occasional heavy truck traffic, the following
sections were calculated:

PRELIMINARY STRUCTURAL SECTIONS FOR SITE PAVEMENTS
Traffic Index Thickness of AC (feet) Thickness of AB (feet)

4.5 0.25* 0.33*

5.0 0.25 0.40
5.5 0.25 0.50

*Minimum thickness required by the City of Redlands

Traffic Indices (TIs) used in our pavement design are considered reasonable values for the
proposed residential street areas, and should provide a pavement life of approximately 20 years
with a normal amount of flexible pavement maintenance.  Irrigation adjacent to pavements,
without a deep curb or other cutoff to separate landscaping from the paving will result in
premature pavement failure.  Traffic parameters used for design were selected based upon
engineering judgment and not upon information furnished to us such as an equivalent wheel
load analysis or a traffic study.
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The recommended pavement sections provided are intended as a minimum guideline and final
selection of pavement cross section parameters should be made by the project civil engineer,
based upon the local laws and ordinates, expected subgrade and pavement response, and
desired level of conservatism. If thinner or highly variable pavement sections are constructed,
increased maintenance and repair could be expected.  Final pavement design should be checked
by testing of soils exposed at subgrade (the upper 5 feet) after final grading has been completed.

Asphalt concrete and aggregate base should conform to current Caltrans Standard
Specifications Section 39 and 26-1.02, respectively.  As an alternative, asphalt concrete can
conform to Section 203-6 of the current Standard Specifications for Public Work (Green
Book).  Crushed aggregate base or crushed miscellaneous base can conform to Section 200-2.2
and 200-2.4 of the Green Book, respectively.  Pavement base should be compacted to at least
95 percent of the ASTM D1557 laboratory maximum dry density.

All pavement installation, including preparation and compaction of subgrade, compaction of
base material, placement and rolling of asphaltic concrete, should be done in accordance with
the City of Redlands specifications, and under the observation and testing of GeoTek and a City
Inspector where required. Jurisdictional minimum compaction requirements in excess of the
aforementioned minimums may govern.

Deleterious material, excessive wet or dry pockets, oversized rock fragments, and other
unsuitable yielding materials encountered during grading should be removed.  Once existing
compacted fill are brought to the proposed pavement subgrade elevations, the subgrade should
be proof-rolled in order to check for a uniform and unyielding surface.  The upper 12 inches of
pavement subgrade soils should be scarified, moisture conditioned at or near optimum
moisture content, and recompacted to at least 95 percent of the laboratory maximum dry
density (ASTM D1557).  Rock fragment over 6 inches in one dimensions should not be placed
within the upper 12 inches of the subgrade.  If loose or yielding materials are encountered
during construction, additional evaluation of these areas should be carried out by GeoTek.  All
pavement section changes should be properly transitioned.

5.3.6 Soil Corrosivity

The soil resistivity at this site was tested in the laboratory on two samples collected during the
field exploration.  The results of the testing indicate that the soil samples are “mildly corrosive”
to buried ferrous metals in accordance with current standards commonly used by corrosion
engineers.  These characteristics are considered typical of soils commonly found in Southern
California. Consideration should be given to consulting with a corrosion engineer.
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5.3.7 Soil Sulfate Content

The sulfate content was determined in the laboratory on two samples of the on-site soils. The
results indicate that the water-soluble sulfate range is less than 0.1 percent by weight, which is
considered “not applicable” (i.e. negligible) as per Table 4.2.1 of ACI 318.  Based upon the test
results, no special concrete mix design is required for sulfate attack resistance.

5.3.8 Import Soils

Import soils should have expansion characteristics similar to the on-site soils.  GeoTek also
recommends that, as a minimum, proposed import soils be tested for corrosivity and soluble
sulfate content. GeoTek should be notified a minimum of 72 hours prior to importing so that
appropriate sampling and laboratory testing can be performed.

5.4 CONCRETE CONSTRUCTION

5.4.1 General

Concrete construction should follow the 2016 CBC and ACI guidelines regarding design, mix
placement and curing of the concrete.  If desired, we could provide quality control testing of
the concrete during construction.

5.4.2 Concrete Mix Design

As indicated in Section 5.3.7, no special concrete mix design is required by Code to resist
sulfate attack based on the existing test results.  However, additional testing should be
performed during grading so that specific recommendations can be formulated based on the as-
graded conditions.

5.4.3 Concrete Flatwork

Exterior concrete slabs, sidewalks and driveways should be designed using a four-inch
minimum thickness.  No specific reinforcement is required from a geotechnical perspective.
However, some shrinkage and cracking of the concrete should be anticipated as a result of
typical mix designs and curing practices commonly utilized in residential construction.

Sidewalks and driveways may be under the jurisdiction of the governing agency.  If so,
jurisdictional design and construction criteria would apply, if more restrictive than the
recommendations presented in this report.

Subgrade soils (typically “very low” expansion potential) should be pre-moistened prior to
placing concrete.  The subgrade soils below exterior slabs, sidewalks, driveways, etc. at the
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subject site should be pre-saturated to a minimum of 100 percent of optimum moisture
content to a depth of at least 12 inches.

All concrete installation, including preparation and compaction of subgrade, should be done in
accordance with City of Redlands specifications, and under the observation and testing of
GeoTek and a City/County inspector, if necessary.

5.4.4 Concrete Performance

Concrete cracks should be expected.  These cracks can vary from sizes that are essentially
unnoticeable to more than 1/8 inch in width.  Most cracks in concrete while unsightly do not
significantly impact long-term performance.  While it is possible to take measures (proper
concrete mix, placement, curing, control joints, etc.) to reduce the extent and size of cracks
that occur, some cracking will occur despite the best efforts to minimize it. Concrete
undergoes chemical processes that are dependent on a wide range of variables, which are
difficult, at best, to control.  Concrete, while seemingly a stable material, is subject to internal
expansion and contraction due to external changes over time.

One of the simplest means to control cracking is to provide weakened control joints for
cracking to occur along.  These do not prevent cracks from developing; they simply provide a
relief point for the stresses that develop.  These joints are a widely accepted means to control
cracks but are not always effective.  Control joints are more effective the more closely spaced
they are.  GeoTek suggests that control joints be placed in two directions and located a
distance apart approximately equal to 24 to 36 times the slab thickness.

5.5 POST CONSTRUCTION CONSIDERATIONS

5.5.1 Landscape Maintenance and Planting

Water has been shown to weaken the inherent strength of soil, and slope stability is
significantly reduced by overly wet conditions.  Positive surface drainage away from graded
slopes should be maintained and only the amount of irrigation necessary to sustain plant life
should be provided for planted slopes.  Controlling surface drainage and runoff, and maintaining
a suitable vegetation cover can minimize erosion.  Plants selected for landscaping should be
lightweight, deep-rooted types that require little water and are capable of surviving the
prevailing climate.

Overwatering should be avoided.  Care should be taken when adding soil amendments to avoid
excessive watering.  Leaching as a method of soil preparation prior to planting is not
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recommended.  An abatement program to control ground-burrowing rodents should be
implemented and maintained.  This is critical as burrowing rodents can decreased the long-
term performance of slopes.

It is common for planting to be placed adjacent to structures in planter or lawn areas.  This will
result in the introduction of water into the ground adjacent to the foundation.  This type of
landscaping should be avoided.

5.5.2 Drainage

The need to maintain proper surface drainage and subsurface systems cannot be overly
emphasized.  Positive site drainage should be maintained at all times.  Drainage should not flow
uncontrolled down any descending slope.  Water should be directed away from foundations
and not allowed to pond or seep into the ground adjacent to the footings.  Soil areas within 10
feet of the proposed structure should slope at a minimum of 5 percent away from the building,
if possible unless the area is paved.  Paved areas are to be sloped at 2 percent away from the
structure.  Roof gutters and downspouts should discharge onto paved surfaces sloping away
from the structure or into a closed pipe system which outfalls to the street gutter pan or
directly to the storm drain system.  Pad drainage should be directed toward approved areas
and not be blocked by other improvements.

It is the owner’s responsibility to maintain and clean drainage devices on or contiguous to their
lot.  In order to be effective, maintenance should be conducted on a regular and routine
schedule and necessary corrections made prior to each rainy season.

5.6 PLAN REVIEW AND CONSTRUCTION OBSERVATIONS

We recommend that grading and foundation plans be reviewed by this office prior to
construction to check for conformance with the recommendations of this report.  We also
recommend that GeoTek, Inc. representatives be present during site grading and foundation
construction to check for proper implementation of the geotechnical recommendations.  The
owner/developer should have the representative from GeoTek, Inc. perform at least the
following duties:

 Observe site clearing and grubbing operations for proper removal of all unsuitable
materials.

 Observe and test bottom of removals prior to fill placement.

 Evaluate the suitability of on-site and import materials for fill placement, and collect
soil samples for laboratory testing where necessary.
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 Observe the fill for uniformity during placement, including utility trenches.

 Perform field density testing of the fill materials.

 Observe and probe foundation soils to confirm suitability of bearing materials.

If requested, a construction observation and compaction report can be provided by GeoTek,
Inc. which can comply with the requirements of the governmental agencies having jurisdiction
over the project. We recommend that these agencies be notified prior to commencement of
construction so that necessary grading permits can be obtained.

6. INTENT

It is the intent of this report to aid in the design and construction of the proposed
development.  Implementation of the advice presented in this report is intended to reduce risk
associated with construction projects.  The professional opinions and geotechnical advice
contained in this report are not intended to imply total performance of the project or
guarantee that unusual or variable conditions will not be discovered during or after
construction.

The scope of our evaluation is limited to the boundaries of the subject property.  This review
does not and should in no way be construed to encompass any areas beyond the specific area
of the proposed construction as indicated to us by the client.  Further, no evaluation of any
existing site improvements is included.  The scope is based on our understanding of the project
and the client’s needs, our fee estimate (Proposal No. P-0906217r) dated September 22, 2017
and geotechnical engineering standards normally used on similar projects in this locality at the
present.
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7. LIMITATIONS

The materials observed on the project site appear to be representative of the area; however,
soil materials vary in character between excavations formed during site construction.  Site
conditions may vary due to seasonal changes or other factors.  GeoTek, Inc. assumes no
responsibility or liability for work, testing or recommendations performed or provided by
others.

Since our recommendations are based on the site conditions observed and encountered, and
laboratory testing, our conclusions and recommendations are professional opinions that are
limited to the extent of the available data.  Observations during construction are important to
allow for any change in recommendations found to be warranted.  These opinions have been
derived in accordance with current standards of practice and no warranty is expressed or
implied.  Standards of practice are subject to change with time.
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B - FIELD TESTING AND SAMPLING PROCEDURES

Bulk Samples (Large)
These samples are normally large bags of representative earth materials over 20 pounds in weight
collected from the field by means of hand digging or exploratory cuttings.

Bulk Samples (Small)
These are plastic bag samples which are normally airtight and contain less than 5 pounds in weight of
representative earth materials collected from the field by means of hand digging or exploratory cuttings.
These samples are primarily used for determining natural moisture content and classification indices.

B - TRENCH LOG LEGEND
The following abbreviations and symbols often appear in the classification and description of soil and
rock on the logs of trenches:
SOILS

USCS Unified Soil Classification System

f-c Fine to coarse

f-m Fine to medium

GEOLOGIC

B: Attitudes Bedding: strike/dip

J: Attitudes Joint: strike/dip

C: Contact line
……….. Dashed line denotes USCS material change

Solid Line denotes unit / formational change
Thick solid line denotes end of boring

(Additional denotations and symbols are provided on the logs of trenches)
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Sample type:         ---Water Table

Lab testing:       RV =  R-Value Test

      MD = Maximum Density
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PROJECT NAME: Citrus Valley EQUIPMENT
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Becomes slightly moist
Silty f-c SAND, brown, slightly moist, medium dense
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MATERIAL DESCRIPTION AND COMMENTS

YOUNGER ALLUVIUM

Same as above.

Starts caving

10
TRENCH TERMINATED AT 10 FEET

   HC=  Consolidation

No groundwater encountered
Trench backfilled with soil cuttings
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AL = Atterberg Limits EI = Expansion Index    SA = Sieve Analysis

SR = Sulfate/Resisitivity Test SH = Shear Test
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Sample type:         ---Water Table

Lab testing:       RV =  R-Value Test

      MD = Maximum Density
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1776-CR DATE:

LOCATION: See Exploration Location Map
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MATERIAL DESCRIPTION AND COMMENTS

YOUNGER ALLUVIUM

Silty f-m SAND, brown, dry, loose

5

Same as above, becomes medium dense
10

10
F sandy SILT, Dark gray, moist, stiff

15

6

F-c SAND, light gray, slightly moist, medium dense

TRENCH TERMINATED AT 12 FEET

   SA = Sieve Analysis

SR = Sulfate/Resisitivity Test SH = Shear Test    HC=  Consolidation

---Small Bulk

No groundwater encountered
Trench backfilled with soil cuttings
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AL = Atterberg Limits EI = Expansion Index
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Sample type:         ---Water Table

Lab testing:       RV =  R-Value Test

      MD = Maximum Density
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MATERIAL DESCRIPTION AND COMMENTS

YOUNGER ALLUVIUM

Silty f-m SAND, light brown, dry, loose

Silty f-c SAND, brown, slightly moist, loose, trace well-rounded gravel

5
F-c SAND, gray, slightly moist, medium dense, trace gravel and cobble,

rare boulders

Same as above, no boulders

10
TRENCH TERMINATED AT 10 FEET

15

No groundwater encountered
Trench backfilled with soil cuttings

SH = Shear Test    HC=  Consolidation

---Small Bulk

LE
G
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D              ---Ring ---Large Bulk

AL = Atterberg Limits EI = Expansion Index    SA = Sieve Analysis

SR = Sulfate/Resisitivity Test
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Lab testing:       RV =  R-Value Test
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MATERIAL DESCRIPTION AND COMMENTS

YOUNGER ALLUVIUM

Silty f-m SAND, light brown, dry, loose

F-c SAND, brown, dry to slightly moist, loose to medium dense, trace

gravel5

Silty f-c SAND, gray, slightly moist, medium dense

No groundwater encountered

10

LE
G

EN
D              ---Ring ---Large Bulk

AL = Atterberg Limits EI = Expansion Index

F-c SAND, gray, slightly moist, medium dense, trace fine gravel

TRENCH TERMINATED AT 12 FEET

15

   SA = Sieve Analysis

SR = Sulfate/Resisitivity Test SH = Shear Test    HC=  Consolidation

---Small Bulk
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Sample type:         ---Water Table

Lab testing:       RV =  R-Value Test

      MD = Maximum Density

CLIENT: RSI Communities LOGGED BY:

PROJECT NAME: Citrus Valley EQUIPMENT

PROJECT NO.: 1776-CR DATE:

LOCATION: See Exploration Location Map
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MATERIAL DESCRIPTION AND COMMENTS

YOUNGER ALLUVIUM

Silty f-c SAND, light brown, dry, loose

F-c SAND, brown, slightly moist, loose to medium dense

5

F-c SAND, gray, slightly moist, medium dense, some fine gravel

Starts caving

10
TRENCH TERMINATED AT 10 FEET

15

No groundwater encountered
Trench backfilled with soil cuttings

SH = Shear Test    HC=  Consolidation

---Small Bulk

LE
G

EN
D              ---Ring ---Large Bulk

AL = Atterberg Limits EI = Expansion Index    SA = Sieve Analysis

SR = Sulfate/Resisitivity Test
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MATERIAL DESCRIPTION AND COMMENTS

YOUNGER ALLUVIUM

Silty f-m SAND, light brown, dry, loose

F-c SAND, brown, slightly moist, loose to medium dense

5
F-c SAND, gray, slightly moist, trace gravel

Same as above, some fine gravel, becomes medium dense

Starts caving

10
TRENCH TERMINATED AT 10 FEET

15

No groundwater encountered
Trench backfilled with soil cuttings

SH = Shear Test    HC=  Consolidation

---Small Bulk

LE
G
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D              ---Ring ---Large Bulk

AL = Atterberg Limits EI = Expansion Index    SA = Sieve Analysis

SR = Sulfate/Resisitivity Test
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Lab testing:       RV =  R-Value Test

      MD = Maximum Density
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MATERIAL DESCRIPTION AND COMMENTS

YOUNGER ALLUVIUM

Silty f-m SAND, brown, dry, loose

5

F-c SAND, gray, slightly moist, medium dense, trace gravel
Starts caving

10
TRENCH TERMINATED AT 10 FEET

15

No groundwater encountered
Trench backfilled with soil cuttings

SR = Sulfate/Resisitivity Test SH = Shear Test    HC=  Consolidation

---Small Bulk

F-c SAND, brownish gray, slightly moist, few fine gravel, loose to medium

dense
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AL = Atterberg Limits EI = Expansion Index    SA = Sieve Analysis
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MATERIAL DESCRIPTION AND COMMENTS

YOUNGER ALLUVIUM

Silty f-m SAND, brownish gray, dry, loose

10
TRENCH TERMINATED AT 10 FEET

F-c SAND, gray, slightly moist, trace gravel

Starts caving

15

No groundwater encountered
Trench backfilled with soil cuttings

LE
G
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D              ---Ring ---Large Bulk

AL = Atterberg Limits EI = Expansion Index    SA = Sieve Analysis

SR = Sulfate/Resisitivity Test SH = Shear Test    HC=  Consolidation

---Small Bulk

F-c SAND, brownish gray, slightly moist, medium dense, few fine gravel
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MATERIAL DESCRIPTION AND COMMENTS

YOUNGER ALLUVIUM

Silty f-c SAND, brownish gray, dry, loose

TRENCH TERMINATED AT 3 FEET

5

10

15

LE
G
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D              ---Ring ---Large Bulk ---Small Bulk

AL = Atterberg Limits EI = Expansion Index    SA = Sieve Analysis

SR = Sulfate/Resisitivity Test SH = Shear Test    HC=  Consolidation

No groundwater encountered
Trench backfilled with soil cuttings
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      MD = Maximum Density
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MATERIAL DESCRIPTION AND COMMENTS

YOUNGER ALLUVIUM

Silty f-c SAND, brownish gray, dry, loose

TRENCH TERMINATED AT 3 FEET

No groundwater encountered

5
Trench backfilled with soil cuttings

10

   HC=  Consolidation

15
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D              ---Ring ---Large Bulk ---Small Bulk

AL = Atterberg Limits EI = Expansion Index    SA = Sieve Analysis

SR = Sulfate/Resisitivity Test SH = Shear Test
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MATERIAL DESCRIPTION AND COMMENTS

YOUNGER ALLUVIUM

Silty f-c SAND, brownish gray, dry, loose

TRENCH TERMINATED AT 3 FEET

No groundwater encountered

5
Trench backfilled with soil cuttings

10

   HC=  Consolidation

15

LE
G

EN
D              ---Ring ---Large Bulk ---Small Bulk

AL = Atterberg Limits EI = Expansion Index    SA = Sieve Analysis

SR = Sulfate/Resisitivity Test SH = Shear Test
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MATERIAL DESCRIPTION AND COMMENTS

YOUNGER ALLUVIUM

Silty f-c SAND, brownish gray, dry, loose

TRENCH TERMINATED AT 3 FEET

No groundwater encountered

5
Trench backfilled with soil cuttings
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   HC=  Consolidation
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AL = Atterberg Limits EI = Expansion Index    SA = Sieve Analysis

SR = Sulfate/Resisitivity Test SH = Shear Test
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SUMMARY OF LABORATORY TESTING

In Situ Moisture Content and Unit Weight
The field moisture content was measured in the laboratory on selected samples collected during the
field investigation.  The field moisture content is determined as a percentage of the dry unit weight.
The dry density was measured in the laboratory on selected ring samples.  The results are shown on
the logs of exploratory trenches in Appendix B.

Moisture-Density Relations
Laboratory testing was performed on a site sample collected during the recent subsurface exploration.
The laboratory maximum dry density and optimum moisture content for the sample tested was
determined in general accordance with test method ASTM Test Procedure D 1557.  The results are
shown on Enclosure C-1.

Direct Shear
Shear testing was performed in a direct shear machine of the strain-control type in general accordance
with ASTM Test Method D 3080.  The rate of deformation was approximately 0.035 inch per minute.
The sample was sheared under varying confining loads in order to determine the coulomb shear
strength parameters, angle of internal friction and cohesion. The test was performed on a sample
remolded to 90% of the maximum dry density per ASTM D 1557.  The shear test results are presented
on Enclosure C-2.

Expansion Index
Expansion Index (EI) testing was performed on two soil samples collected from the trenches.  Testing
was performed in general accordance with ASTM Test Method D 4829.  The results are shown on
Enclosures C-3 and C-4.

Materials Finer Than the No. 200 Sieve
A #200 sieve wash was performed on selected samples of the soils according to ASTM Test Method D
1140.  The results of this testing are presented on the trench logs in Appendix B.

Consolidation
Consolidation/collapse testing was performed on two selected samples of the site soils according to
ASTM Test Method D 2435.  The results of these tests are presented graphically on Enclosures C-5 and
C-6.
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Corrosion
Corrosion testing (resistivity per ASTM G187, sulfates per ASTM D516, chlorides per ASTM D512B,
pH per ASTM G51) was conducted on representative samples obtained during the field investigation.
The test results are included on Enclosure C-7.



MOISTURE/DENSITY RELATIONSHIP
Client: RSI Communities Job No.: 1776-CR

Project: Citrus Valley Lab No.: Corona
Location: 0

Material Type: Gray Brown Fine Sand w/ Silt
Material Supplier:

Material Source:
Sample Location: TP-2 @ 3 - 5

Sampled By: DRW Date Sampled: 13-Oct-17
Received By: DLI Date Received: 16-Oct-17

Tested By: DLI Date Tested: 16-Oct-17
Reviewed By: Date Reviewed:

Test Procedure: ASTM 1557 Method: A
Oversized Material (%): 0.0 Correction Required:          yes     x     no

MOISTURE CONTENT (%):12.49927 10.70041 8.498584 6.599429 12.49927 10.70041 8.4985836 6.599429
DRY DENSITY (pcf):114.3323 116.4901 116.2836 114.1817

CORRECTED DRY DENSITY (pcf): #DIV/0! #DIV/0! #DIV/0! #DIV/0!
ZERO AIR VOIDS DRY DENSITY (pcf):

MOISTURE DENSITY RELATIONSHIP VALUES
Maximum Dry Density, pcf 117.0 @  Optimum Moisture, % 10.0

Corrected Maximum Dry Density, pcf @  Optimum Moisture, %

MATERIAL DESCRIPTION
Grain Size Distribution: Atterberg Limits:

% Gravel (retained on No. 4) Liquid Limit, %
% Sand (Passing No. 4, Retained on No. 200) Plastic Limit, %
% Silt and Clay (Passing No. 200) Plasticity Index, %
Classification:

Unified Soils Classification:
AASHTO Soils Classification:
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Sample Location:
Date Tested:

Shear Strength:  = 31.0 O   , C = 84.00 psf

Notes:

Project Name:
Project Number:

3 - The tests were run at a shear rate of 0.035 in/min.

Citrus Valley

1776-CR

TP-2 @ 3 - 5 ft

10/18/2017

DIRECT SHEAR TEST

2 - The above reflect direct shear strength at saturated conditions.

1 - The soil specimen used in the shear box was a ring sample remolded to approximately 90% relative compaction from a

bulk sample collected during the field investigation.
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Ring #: Ring Dia.  : Ring Ht.:1"

A Weight of compacted sample & ring (gm)

B Weight of ring (gm)

C Net weight of sample (gm)

D
E

F Moisture Content, %

G Specific Gravity, assumed

H Unit Wt. of Water @ 20 °C, (pcf)

I % Saturation

10/16/2017

Sample Description:

Date Tested:

Sample Source:Project Location:

EXPANSION INDEX TEST
(ASTM D4829)

Project Number:

Tested/ Checked By:Client: RSI Communities

1776-CR

DI Lab No

READING

793.1

0.2320

Final Weight of wet
sample & tare

READINGS

10/16/2017 Initial

TP-2 @ 3 - 5 ft

DATE TIME

5:20

% Moisture

Final

FINAL MOISTURE

0.2320 10 min/Dry

EXPANSION INDEX =

766.5

403.4
121.7

363.1

DENSITY DETERMINATION

Wet Density, lb / ft3  (C*0.3016)

5:10 0.2320

9.5

Dry Density, lb / ft3 (D/1.F)

0

16.1

111.1

62.4
49.7

5:3010/17/2017

SATURATION DETERMINATION

Citrus Valley

Corona

2.70

4.01"

gbogdanoff
Text Box
Enclosure C-3



Ring #: Ring Dia.  : Ring Ht.:1"

A Weight of compacted sample & ring (gm)

B Weight of ring (gm)

C Net weight of sample (gm)

D
E

F Moisture Content, %

G Specific Gravity, assumed

H Unit Wt. of Water @ 20 °C, (pcf)

I % Saturation

10/16/2017

Sample Description:

Date Tested:

Sample Source:Project Location:

EXPANSION INDEX TEST
(ASTM D4829)

Project Number:

Tested/ Checked By:Client: RSI Communities

1776-CR

DI Lab No

READING

798.2

0.3850

Final Weight of wet
sample & tare

READINGS

10/16/2017 Initial

TP-6 @ 6-8 ft

DATE TIME

4:52

% Moisture

Final

FINAL MOISTURE

0.3850 10 min/Dry

EXPANSION INDEX =

769.1

402.9
121.5

366.2

DENSITY DETERMINATION

Wet Density, lb / ft3  (C*0.3016)

4:42 0.3850

10.0

Dry Density, lb / ft3 (D/1.F)

0

17.2

110.5

62.4
51.4

5:3010/17/2017

SATURATION DETERMINATION

Citrus Valley

Corona

2.70

4.01"

gbogdanoff
Text Box
Enclosure C-4



Plate C-5
Sample:
TP-2 @ 2 ft

PROJECT NO.: 1776-CR Date: 10/16/17

CONSOLIDATION REPORT

CHECKED BY: Lab: DI

Seating Cycle

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2435

Loading Prior to Inundation
Loading After Inundation
Rebound Cycle
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Plate C-6
Sample:
TP-2 @ 6 ft

PROJECT NO.: 1776-CR Date: 10/16/17

CONSOLIDATION REPORT

CHECKED BY: Lab: DI

Seating Cycle

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2435

Loading Prior to Inundation
Loading After Inundation
Rebound Cycle
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 Project X   REPORT S171017B 
 Corrosion Engineering   Page 2 
 Corrosion Control – Soil, Water, Metallurgy Testing Lab 
 

 
29970 Technology Dr, Suite 105F, Murrieta, CA  92563   Tel: 213-928-7213  Fax: 951-226-1720 

www.projectxcorrosion.com 

Soil Analysis Lab Results 
Client: Geotek Inc 

Job Name: Citrus Valley 
Client Job Number: 1776-CR 

Project X Job Number: S171017B 
October 18, 2017 

 
Method SM 4500-E SM 4500-C SM 4500-D ASTM G200 ASTM G51

Bore# / 
Description

Depth Nitrate Ammonia Sulfide Redox pH

(ft) (Ohm-cm) (Ohm-cm) (mg/kg) (wt%) (mg/kg) (wt%) (mg/kg) (mg/kg) (mg/kg) (mV)

TP-2 3.0-5.0 134,000 15,410 6 0.0006 18 0.0018 ND 5.8 0.36 201 8.36
TP-6 6.0-8.0 321,600 18,760 3 0.0003 15 0.0015 ND 3.5 0.27 205 7.91

ASTM G187

Resistivity 
As Rec'd  | Minimum

ASTM D516 ASTM D512B

ChloridesSulfates

 
 
Unk = Unknown 
ND = 0 = Not Detected 
NT = Not Tested 
mg/kg = milligrams per kilogram (parts per million) of dry soil weight 
Chemical Analysis performed on 1:3 Soil-To-Water extract 
 
Please call if you have any questions. 
 
Prepared by, 

 
Ernesto Padilla, BSME 
Field Engineer 
 
Respectfully Submitted, 
 
 
 
 
Ed Hernandez, M.Sc., P.E.               
Sr. Corrosion Consultant                                                        
NACE Corrosion Technologist #16592 
Professional Engineer  
California No. M37102 
ehernandez@projectxcorrosion.com 

mailto:ehernandez@projectxcorrosion.com
gbogdanoff
Text Box
Enclosure C-7
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Equation - It =

in
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in

Havg = (HO+HF)/2 = in

It = Inches per Hour

Time Interval, Δt = 10

Client: RSI Communities
Project: Citrus Valley Project

Project No: 1776-CR
Date: 10/11/2017

Test No. I-1 @ 3 to 4 ft bgs

Porchet Method Application to Calculate Infiltration Rate

Final Depth to Water, DF = 11.750

Test Hole Radius, r = 4

Initial Depth to Water, DO = 0

17.354

Total Test Hole Depth, DT = 12

ΔH (60r)

Δt (r+2Havg)

HO = DT - DO = 12

HF = DT - DF = 0.25

ΔH = ΔD = HO- HF = 11.75

6.125
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in
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in

in

Equation - It =

in

in

in

Havg = (HO+HF)/2 = in

It = Inches per Hour20.571

Total Test Hole Depth, DT = 12

ΔH (60r)

Δt (r+2Havg)

HO = DT - DO = 12

HF = DT - DF = 0

ΔH = ΔD = HO- HF = 12

6

Final Depth to Water, DF = 12.000

Test Hole Radius, r = 4

Initial Depth to Water, DO = 0

Time Interval, Δt = 8.75

Client: RSI Communities
Project: Citrus Valley Project

Project No: 1776-CR
Date: 10/11/2017

Test No. I-2 @ 3 to 4 ft bgs

Porchet Method Application to Calculate Infiltration Rate
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Equation - It =
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in

Havg = (HO+HF)/2 = in

It = Inches per Hour16.727

Total Test Hole Depth, DT = 12

ΔH (60r)

Δt (r+2Havg)

HO = DT - DO = 12

HF = DT - DF = 0.5

ΔH = ΔD = HO- HF = 11.5

6.25

Final Depth to Water, DF = 11.500

Test Hole Radius, r = 4

Initial Depth to Water, DO = 0

Time Interval, Δt = 10

Client: RSI Communities
Project: Citrus Valley Project

Project No: 1776-CR
Date: 10/11/2017

Test No. I-3 @ 3 to 4 ft bgs

Porchet Method Application to Calculate Infiltration Rate
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Equation - It =
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Havg = (HO+HF)/2 = in

It = Inches per Hour10.025

Total Test Hole Depth, DT = 12

ΔH (60r)

Δt (r+2Havg)

HO = DT - DO = 12

HF = DT - DF = 3.75

ΔH = ΔD = HO- HF = 8.25

7.875

Final Depth to Water, DF = 8.250

Test Hole Radius, r = 4

Initial Depth to Water, DO = 0

Time Interval, Δt = 10

Client: RSI Communities
Project: Citrus Valley Project

Project No: 1776-CR
Date: 10/11/2017

Test No. I-4 @ 3 to 4 ft bgs

Porchet Method Application to Calculate Infiltration Rate
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GENERAL GRADING GUIDELINES

Guidelines presented herein are intended to address general construction procedures for earthwork
construction.  Specific situations and conditions often arise which cannot reasonably be discussed in
general guidelines, when anticipated these are discussed in the text of the report.  Often unanticipated
conditions are encountered which may necessitate modification or changes to these guidelines.  It is our
hope that these will assist the contractor to more efficiently complete the project by providing a
reasonable understanding of the procedures that would be expected during earthwork and the testing
and observation used to evaluate those procedures.

General

Grading should be performed to at least the minimum requirements of governing agencies, Chapters 18
and 33 of the California Building Code, CBC (2016) and the guidelines presented below.

Preconstruction Meeting

A preconstruction meeting should be held prior to site earthwork.  Any questions the contractor has
regarding our recommendations, general site conditions, apparent discrepancies between reported and
actual conditions and/or differences in procedures the contractor intends to use should be brought up
at that meeting.  The contractor (including the main onsite representative) should review our report
and these guidelines in advance of the meeting.  Any comments the contractor may have regarding
these guidelines should be brought up at that meeting.

Grading Observation and Testing

1. Observation of the fill placement should be provided by our representative during grading.
Verbal communication during the course of each day will be used to inform the contractor of
test results.  The contractor should receive a copy of the "Daily Field Report" indicating results
of field density tests that day.  If our representative does not provide the contractor with these
reports, our office should be notified.

2. Testing and observation procedures are, by their nature, specific to the work or area observed
and location of the tests taken, variability may occur in other locations.  The contractor is
responsible for the uniformity of the grading operations; our observations and test results are
intended to evaluate the contractor’s overall level of efforts during grading.  The contractor’s
personnel are the only individuals participating in all aspect of site work.  Compaction testing
and observation should not be considered as relieving the contractor’s responsibility to
properly compact the fill.

3. Cleanouts, processed ground to receive fill, key excavations, and subdrains should be observed
by our representative prior to placing any fill.  It will be the contractor's responsibility to notify
our representative or office when such areas are ready for observation.

4. Density tests may be made on the surface material to receive fill, as considered warranted by
this firm.
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5. In general, density tests would be made at maximum intervals of two feet of fill height or every
1,000 cubic yards of fill placed.  Criteria will vary depending on soil conditions and size of the
fill.  More frequent testing may be performed.  In any case, an adequate number of field density
tests should be made to evaluate the required compaction and moisture content is generally
being obtained.

6. Laboratory testing to support field test procedures will be performed, as considered warranted,
based on conditions encountered (e.g. change of material sources, types, etc.)  Every effort will
be made to process samples in the laboratory as quickly as possible and in progress
construction projects are our first priority.  However, laboratory workloads may cause in
delays and some soils may require a minimum of 48 to 72 hours to complete test
procedures.  Whenever possible, our representative(s) should be informed in advance of
operational changes that might result in different source areas for materials.

7. Procedures for testing of fill slopes are as follows:

a) Density tests should be taken periodically during grading on the flat surface of the fill,
three to five feet horizontally from the face of the slope.

b) If a method other than over building and cutting back to the compacted core is to be
employed, slope compaction testing during construction should include testing the
outer six inches to three feet in the slope face to determine if the required compaction
is being achieved.

8. Finish grade testing of slopes and pad surfaces should be performed after construction is
complete.

Site Clearing

1. All vegetation, and other deleterious materials, should be removed from the site.  If material is
not immediately removed from the site it should be stockpiled in a designated area(s) well
outside of all current work areas and delineated with flagging or other means.  Site clearing
should be performed in advance of any grading in a specific area.

2. Efforts should be made by the contractor to remove all organic or other deleterious material
from the fill, as even the most diligent efforts may result in the incorporation of some materials.
This is especially important when grading is occurring near the natural grade.  All equipment
operators should be aware of these efforts.  Laborers may be required as root pickers.

3. Nonorganic debris or concrete may be placed in deeper fill areas provided the procedures used
are observed and found acceptable by our representative.

Treatment of Existing Ground

1. Following site clearing, all surficial deposits of alluvium and colluvium as well as weathered or
creep effected bedrock, should be removed unless otherwise specifically indicated in the text of
this report.
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2. In some cases, removal may be recommended to a specified depth (e.g. flat sites where partial
alluvial removals may be sufficient).  The contractor should not exceed these depths unless
directed otherwise by our representative.

3. Groundwater existing in alluvial areas may make excavation difficult.  Deeper removals than
indicated in the text of the report may be necessary due to saturation during winter months.

4. Subsequent to removals, the natural ground should be processed to a depth of six inches,
moistened to near optimum moisture conditions and compacted to fill standards.

5. Exploratory back hoe or dozer trenches still remaining after site removal should be excavated
and filled with compacted fill if they can be located.

Fill Placement

1. Unless otherwise indicated, all site soil and bedrock may be reused for compacted fill; however,
some special processing or handling may be required (see text of report).

2. Material used in the compacting process should be evenly spread, moisture conditioned,
processed, and compacted in thin lifts six (6) to eight (8) inches in compacted thickness to
obtain a uniformly dense layer.  The fill should be placed and compacted on a nearly horizontal
plane, unless otherwise found acceptable by our representative.

3. If the moisture content or relative density varies from that recommended by this firm, the
contractor should rework the fill until it is in accordance with the following:

a) Moisture content of the fill should be at or above optimum moisture.  Moisture should
be evenly distributed without wet and dry pockets. Pre-watering of cut or removal
areas should be considered in addition to watering during fill placement, particularly in
clay or dry surficial soils.  The ability of the contractor to obtain the proper moisture
content will control production rates.

b) Each six-inch layer should be compacted to at least 90 percent of the maximum dry
density in compliance with the testing method specified by the controlling governmental
agency.  In most cases, the testing method is ASTM Test Designation D 1557.

4. Rock fragments less than eight inches in diameter may be utilized in the fill, provided:

a) They are not placed in concentrated pockets;

b) There is a sufficient percentage of fine-grained material to surround the rocks;

c) The distribution of the rocks is observed by, and acceptable to, our representative.

5. Rocks exceeding eight (8) inches in diameter should be taken off site, broken into smaller
fragments, or placed in accordance with recommendations of this firm in areas designated
suitable for rock disposal.  On projects where significant large quantities of oversized materials
are anticipated, alternate guidelines for placement may be included.  If significant oversize
materials are encountered during construction, these guidelines should be requested.

6. In clay soil, dry or large chunks or blocks are common.  If in excess of eight (8) inches minimum
dimension, then they are considered as oversized.  Sheepsfoot compactors or other suitable
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methods should be used to break up blocks.  When dry, they should be moisture conditioned
to provide a uniform condition with the surrounding fill.

Slope Construction

1. The contractor should obtain a minimum relative compaction of 90 percent out to the finished
slope face of fill slopes.  This may be achieved by either overbuilding the slope and cutting back
to the compacted core, or by direct compaction of the slope face with suitable equipment.

2. Slopes trimmed to the compacted core should be overbuilt by at least three (3) feet with
compaction efforts out to the edge of the false slope.  Failure to properly compact the outer
edge results in trimming not exposing the compacted core and additional compaction after
trimming may be necessary.

3. If fill slopes are built "at grade" using direct compaction methods, then the slope construction
should be performed so that a constant gradient is maintained throughout construction.  Soil
should not be "spilled" over the slope face nor should slopes be "pushed out" to obtain grades.
Compaction equipment should compact each lift along the immediate top of slope.  Slopes
should be back rolled or otherwise compacted at approximately every 4 feet vertically as the
slope is built.

4. Corners and bends in slopes should have special attention during construction as these are the
most difficult areas to obtain proper compaction.

5. Cut slopes should be cut to the finished surface.  Excessive undercutting and smoothing of the
face with fill may necessitate stabilization.

UTILITY  TRENCH  CONSTRUCTION  AND  BACKFILL

Utility trench excavation and backfill is the contractors responsibility.  The geotechnical consultant
typically provides periodic observation and testing of these operations.  While efforts are made to make
sufficient observations and tests to verify that the contractors’ methods and procedures are adequate
to achieve proper compaction, it is typically impractical to observe all backfill procedures.  As such, it is
critical that the contractor use consistent backfill procedures.

Compaction methods vary for trench compaction and experience indicates many methods can be
successful.  However, procedures that “worked” on previous projects may or may not prove effective
on a given site.  The contractor(s) should outline the procedures proposed, so that we may discuss
them prior to construction.  We will offer comments based on our knowledge of site conditions and
experience.

1. Utility trench backfill in slopes, structural areas, in streets and beneath flat work or hardscape
should be brought to at least optimum moisture and compacted to at least 90 percent of the
laboratory standard.  Soil should be moisture conditioned prior to placing in the trench.
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2. Flooding and jetting are not typically recommended or acceptable for native soils.  Flooding or
jetting may be used with select sand having a Sand Equivalent (SE) of 30 or higher. This is
typically limited to the following uses:

a) shallow (12 + inches) under slab interior trenches and,

b) as bedding in pipe zone.

The water should be allowed to dissipate prior to pouring slabs or completing trench
compaction.

3. Care should be taken not to place soils at high moisture content within the upper three feet of
the trench backfill in street areas, as overly wet soils may impact subgrade preparation.
Moisture may be reduced to 2% below optimum moisture in areas to be paved within the upper
three feet below sub grade.

4. Sand backfill should not be allowed in exterior trenches adjacent to and within an area
extending below a 1:1 projection from the outside bottom edge of a footing, unless it is similar
to the surrounding soil.

5. Trench compaction testing is generally at the discretion of the geotechnical consultant.  Testing
frequency will be based on trench depth and the contractors procedures.  A probing rod would
be used to assess the consistency of compaction between tested areas and untested areas. If
zones are found that are considered less compact than other areas, this would be brought to
the contractors attention.

JOB SAFETY

General

Personnel safety is a primary concern on all job sites.  The following summaries are safety
considerations for use by all our employees on multi-employer construction sites.  On ground
personnel are at highest risk of injury and possible fatality on grading construction projects.  The
company recognizes that construction activities will vary on each site and that job site safety is the
contractor's responsibility.  However, it is, imperative that all personnel be safety conscious to avoid
accidents and potential injury.

In an effort to minimize risks associated with geotechnical testing and observation, the following
precautions are to be implemented for the safety of our field personnel on grading and construction
projects.

1. Safety Meetings: Our field personnel are directed to attend the contractor's regularly scheduled
safety meetings.

2. Safety Vests: Safety vests are provided for and are to be worn by our personnel while on the
job site.

3. Safety Flags: Safety flags are provided to our field technicians; one is to be affixed to the vehicle
when on site, the other is to be placed atop the spoil pile on all test pits.
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In the event that the contractor's representative observes any of our personnel not following the above,
we request that it be brought to the attention of our office.

Test Pits Location, Orientation and Clearance

The technician is responsible for selecting test pit locations.  The primary concern is the technician's
safety.  However, it is necessary to take sufficient tests at various locations to obtain a representative
sampling of the fill.  As such, efforts will be made to coordinate locations with the grading contractors
authorized representatives (e.g. dump man, operator, supervisor, grade checker, etc.), and to select
locations following or behind the established traffic pattern, preferably outside of current traffic.  The
contractors authorized representative should direct excavation of the pit and safety during the test
period.  Again, safety is the paramount concern.

Test pits should be excavated so that the spoil pile is placed away from oncoming traffic.  The
technician's vehicle is to be placed next to the test pit, opposite the spoil pile.  This necessitates that the
fill be maintained in a drivable condition.  Alternatively, the contractor may opt to park a piece of
equipment in front of test pits, particularly in small fill areas or those with limited access.

A zone of non-encroachment should be established for all test pits (see diagram below).  No grading
equipment should enter this zone during the test procedure.  The zone should extend outward to the
sides approximately 50 feet from the center of the test pit and 100 feet in the direction of traffic flow.
This zone is established both for safety and to avoid excessive ground vibration, which typically
decreases test results.

50 ft Zone of
Non-Encroachment

50 ft Zone of
Non-Encroachment

Traffic Direction

Vehicle
parked here Test Pit Spoil

pile

Spoil
pile

Test Pit

SIDE VIEW

PLAN VIEW

TEST PIT SAFETY PLAN

10 0 ft Zone of
Non-Encroachment
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Slope Tests

When taking slope tests, the technician should park their vehicle directly above or below the test
location on the slope.  The contractor's representative should effectively keep all equipment at a safe
operation distance (e.g. 50 feet) away from the slope during testing.

The technician is directed to withdraw from the active portion of the fill as soon as possible following
testing.  The technician's vehicle should be parked at the perimeter of the fill in a highly visible location.

Trench Safety

It is the contractor's responsibility to provide safe access into trenches where compaction testing is
needed.  Trenches for all utilities should be excavated in accordance with CAL-OSHA and any other
applicable safety standards.  Safe conditions will be required to enable compaction testing of the trench
backfill.

All utility trench excavations in excess of 5 feet deep, which a person enters, are to be shored or laid
back.  Trench access should be provided in accordance with OSHA standards.  Our personnel are
directed not to enter any trench by being lowered or "riding down" on the equipment.

Our personnel are directed not to enter any excavation which;
1. is 5 feet or deeper unless shored or laid back,
2. exit points or ladders are not provided,
3. displays any evidence of instability, has any loose rock or other debris which could fall into the

trench, or
4. displays any other evidence of any unsafe conditions regardless of depth.

If the contractor fails to provide safe access to trenches for compaction testing, our company policy
requires that the soil technician withdraws and notifies their supervisor.  The contractors
representative will then be contacted in an effort to effect a solution.  All backfill not tested due to
safety concerns or other reasons is subject to reprocessing and/or removal.

Procedures

In the event that the technician's safety is jeopardized or compromised as a result of the contractor's
failure to comply with any of the above, the technician is directed to inform both the developer's and
contractor's representatives.  If the condition is not rectified, the technician is required, by company
policy, to immediately withdraw and notify their supervisor.  The contractor’s representative will then
be contacted in an effort to effect a solution.  No further testing will be performed until the situation is
rectified.  Any fill placed in the interim can be considered unacceptable and subject to reprocessing,
recompaction or removal.

In the event that the soil technician does not comply with the above or other established safety
guidelines, we request that the contractor bring this to technicians attention and notify our project
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manager or office.  Effective communication and coordination between the contractors' representative
and the field technician(s) is strongly encouraged in order to implement the above safety program and
safety in general.

The safety procedures outlined above should be discussed at the contractor's safety meetings.  This will
serve to inform and remind equipment operators of these safety procedures particularly the zone of
non-encroachment.

The safety procedures outlined above should be discussed at the contractor's safety meetings.  This will
serve to inform and remind equipment operators of these safety procedures particularly the zone of
non-encroachment.
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TYPICAL FILL SLOPE OVER 
CUT SLOPE

Topsoil

Bedrock

Finish Grade
2: 1 Fill Slope

4’ Typical

Colluvium
Creep Zone

Minimum 15 Feet Wide 
or 1.5 Equipment 

Widths for Compaction

Toe of Fill Slope 
per Plan

TYPICAL FILL SLOPE

Bedrock or 
Suitable Dense Material

Minimum compacted fill required 
to provide lateral support. 

Excavate key if width or depth 
less than indicated in table above

Cut Slope

Min. 2% Fall

SLOPE 
HEIGHT

MIN. KEY 
WIDTH

MIN. KEY 
DEPTH

5
10
15
20
25

>25

7
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15
15
15

SEE TEXT

1
1.5
2

2.5
3

CONTRACTOR TO VERIFY 
WITH SOIL ENGINEER 

PRIOR TO CONSTRUCTION
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NOTES:
1) SOIL FILL OVER WINDROW SHOULE BE 7 FEET OR PER JURISDUICTIONAL STANDARDS AND SUFFICIENT 

FOR FUTURE EXCAVATIONS TO AVOID ROCKS
2) MAXIMUM ROCK SIZE IN WINDROWS IS 4 FEET MINIMUM DIAMETER
3) SOIL AROUND WINDROWS TO BE SANDY MATERIAL SUBJECT TO SOIL ENGINEER ACCEPTANCE
4) SPACING AND CLEARANCES MUST BE SUFFICIENT TO ALLOW FOR PROPER COMPACTION
5) INDIVDUAL LARGE ROCKS MAY BE BURIED IN PITS.

SEE NOTE 1

15’
MIN.3’ MIN.

3’ MIN.

MINIMUM 15’ CLEAR OR 
1.5 EQUIPMENT WIDTHS 

FOR COMPACTION

STAGGER ROWS 
HORIZONTALLY

NO ROCKS IN 
THIS ZONE

CROSS SECTIONAL VIEW

FINISH GRADE

FILL SLOPE

PLAN VIEW

FILL SLOPE

MINIMUM 15’ CLEAR OR 1.5 EQUIPMENT 
WIDTHS FOR COMPACTION

MINIMUM 15’ CLEAR OR 1.5 EQUIPMENT 
WIDTHS FOR COMPACTION

PLACE ROCKS END TO END

DO NOT PILE OR STACK ROCKS

SOIL TO BE PLACE AROUND AND OVER ROCKS THEN FLOODED INTO 
VOIDS.  MUST COMPACT AROUND AND OVER EACH ROCK WINDROW

ntoney
Text Box
ROCK BURIAL DETAILS

ntoney
Text Box
STANDARD GRADING GUIDELINES

PLATE E-3

ntoney
Text Box
1548 North Maple Street
Corona, California 92880



SEE DETAILS FOR BACKDRAIN
AND HEEL DRAIN

BACKDRAIN
DETAILS

HEEL DRAIN
DETAILS

6” diameter perforated drain pipe in 6 cubic
feet per lineal foot clean gravel wrapped
in filter fabric, outlet pipe to gravity flow 
with 2% minimum fall

4” diameter perforated drain pipe 
(Schedule 40 PVC or equivalent) in 
6 cubic feet per lineal foot clean gravel 
wrapped in filter fabric

4” diameter solid outlet pipe (Schedule 40
PVC or equivalent) laterals to slope face or
storm drain system at maximum 100 foot 
maximum intervals

Note: Additional backdrains may be recommended

2% Minimum Fall
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 5 Hutton Centre Drive, Suite 500, Santa Ana, CA 92707 

Office: 949.472.3505 | Fax: 949.472.8373 

M E M O R A N D U M 
 
 
To:  Emily Elliot, Michael Baker International  
 
From:  Pierre Glaize, Michael Baker International 
  Eddie Torres, Michael Baker International 
 
Date:  September 23, 2019 
 
Subject: Heritage Specific Plan Project – Noise Technical Memorandum 
 

 
 
PURPOSE 
 
The purpose of this technical memorandum is to evaluate potential short- and long-term noise and 
ground-borne vibration impacts as a result of the proposed Heritage Specific Plan Project (project), 
located in the City of Redlands, California. 
 
PROJECT LOCATION 
 
The City of Redlands (City) is located in the southwestern portion of San Bernardino County.  The City is 
bisected by Interstate 10 (I-10) and State Route 210 (SR-210) and is primarily surrounded by the cities of 
Loma Linda, San Bernardino, and Highland. 
 
Regional access to the project site (site) provided via I‐10 at the Alabama Street exit, approximately 1.2 
miles to the southwest of the site, and via SR‐210 at the San Bernardino Avenue exit, approximately 0.25 
miles to the west of the site.  Local access to the site is provided via West San Bernardino Avenue and 
Texas Street. 
 
The site includes four parcels (Assessor’s Parcel Number [APNs]: 0167-091-02-0000, 0167-091-04-0000, 
0167-091-05-0000, and 0167-091-08-0000) totaling approximately 37.2 acres.  The planned development 
encompasses property located within the East Valley Corridor Specific Plan, which will be amended to 
remove the site from the East Valley Corridor Specific Plan to establish the proposed Heritage Specific 
Plan. 
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EXISTING SITE CONDITIONS 
 
The site consists of a former citrus orchard, most of which has been graded.  The site’s natural vegetation 
has been largely removed by past cultivation and weed abatement disking; however, the western parcel 
supports some non-native grassland.  There is an existing water conveyance system on-site previously 
used for citrus irrigation that consists of a combination of rock-and-mortar flumes, brick flow control 
weirs, and concrete distribution standpipes.  The site is otherwise unimproved and there are no other 
existing structures on-site. 
 
The topography of the site is relatively flat; however, each parcel is separated by a small retaining wall 
step with a grade difference of approximately one to two feet, sloping down westerly.  The elevation of 
the site is approximately 1,300 feet.  The site generally drains to the west; however, there are north-south 
channels associated with citrus groves in the project area that intercept and divert the runoff north. 
 
The site is bounded by public institutional uses (Citrus Valley High School) to the north, vacant land to the 
west, residential development to the south and east, and agricultural uses to the east. According to the 
City of Redlands General Plan 2035, there are City-owned citrus groves located within the agricultural uses 
immediately to the east of the site along Texas Street. 
 
PROJECT DESCRIPTION 
 
The proposed development is comprised of a new planned residential community that would include 
approximately 207 one- and two-story, single-family detached wood-framed residences with concrete 
slab-on-grade floors and associated underground utilities.  The overall gross density of the development 
would be approximately 5.7 dwelling units per acres [du/ac] (maximum of 6 du/ac based on the City’s 
Heritage Specific Plan zoning district).  The proposed project would provide the following site access: 
 

• West San Bernardino Avenue: Vehicular access to the site via West San Bernardino Avenue would 
be provided through a two-way access road located midway between future New York Street and 
Texas Street that connects to the internal roadway system of the project.  Traffic exiting the site 
at this location would be restricted to right-turn only by a proposed raised median on West San 
Bernardino Avenue.  A seven-foot-wide pedestrian sidewalk is proposed along the north side of 
West San Bernardino Avenue that would meander between the public right-of-way and adjacent 
landscape lot to be dedicated to the City. 

 
• Texas Street: Vehicular access to the site via Texas Street would be provided through a two-way 

access road located midway between Pioneer Avenue and West San Bernardino Avenue that 
would connect to the internal roadway system of the project. 

 
• Pioneer Avenue: No vehicular access to the site is proposed along Pioneer Avenue except for a 

restricted emergency vehicle access driveway at the northwest corner of the site. 
 

• New York Street (Future): No vehicular access to the site is proposed along New York Street. 
 

• Internal Circulation: Access to the site would be provided by two ingress/egress points on West 
San Bernardino Avenue and Texas Street.  Internal roadways would provide access to the 
residential units and parks. The street design section would be a modified City standard for local 
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residential streets with a 52-foot right-of-way, 36-foot curb-to-curb separation, and five-foot wide 
curb adjacent sidewalks. 

 
A comprehensive sidewalk and trail system with connections to the public realm are planned throughout 
the project.  This system includes landscaped nodes that connect the corners of the site to the public 
street network to create a walkable community, particularly for students to walk to Citrus Valley High 
School.  The site’s street network leads to an open space area at the center of the community.  This 
publicly accessible space would include a mix of passive uses including, but not limited to; picnicking areas, 
shade structure(s), playgrounds, gardens, seating areas, informal play areas, and landscaping. 
 
FUNDAMENTALS OF SOUND AND ENVIRONMENTAL NOISE 
 
Sound is mechanical energy transmitted by pressure waves in a compressible medium such as air and is 
characterized by both its amplitude and frequency (or pitch).  The human ear does not hear all frequencies 
equally.  In particular, the ear de-emphasizes low and very high frequencies.  To better approximate the 
sensitivity of human hearing, the A-weighted decibel scale (dBA) has been developed.  Decibels are based 
on the logarithmic scale.  The logarithmic scale compresses the wide range in sound pressure levels to a 
more usable range of numbers in a manner similar to the Richter scale used to measure earthquakes.  In 
terms of human response to noise, a sound 10 dBA higher than another is perceived to be twice as loud 
and 20 dBA higher is perceived to be four times as loud, and so forth.  Everyday sounds normally range 
from 30 dBA (very quiet) to 100 dBA (very loud).  On this scale, the human range of hearing extends from 
approximately 3 dBA to around 140 dBA.   
 
Noise is generally defined as unwanted or excessive sound, which can vary in intensity by over one million 
times within the range of human hearing; therefore, a logarithmic scale, known as the decibel scale (dB), 
is used to quantify sound intensity.  Noise can be generated by a number of sources, including mobile 
sources such as automobiles, trucks, and airplanes, and stationary sources such as construction sites, 
machinery, and industrial operations.  Noise generated by mobile sources typically attenuates (is reduced) 
at a rate between 3 dBA and 4.5 dBA per doubling of distance.  The rate depends on the ground surface 
and the number or type of objects between the noise source and the receiver.  Hard and flat surfaces, 
such as concrete or asphalt, have an attenuation rate of 3 dBA per doubling of distance.  Soft surfaces, 
such as uneven or vegetated terrain, have an attenuation rate of about 4.5 dBA per doubling of distance.  
Noise generated by stationary sources typically attenuates at a rate between 6 dBA and about 7.5 dBA 
per doubling of distance. 
 
There are several metrics used to characterize community noise exposure, which fluctuate constantly over 
time.  One such metric, the equivalent sound level (Leq), represents a constant sound that, over the 
specified period, has the same sound energy as the time-varying sound.  Noise exposure over a longer 
period is often evaluated based on the Day-Night Sound Level (Ldn).  This is a measure of 24-hour noise 
levels that incorporates a 10-dBA penalty for sounds occurring between 10:00 p.m. and 7:00 a.m.  The 
penalty is intended to reflect the increased human sensitivity to noises occurring during nighttime hours, 
particularly at times when people are sleeping and there are lower ambient noise conditions.  Typical Ldn 
noise levels for light and medium density residential areas range from 55 dBA to 65 dBA. 
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FUNDAMENTALS OF ENVIRONMENTAL GROUNDBORNE VIBRATION 
 
Sources of earth-borne vibrations include natural phenomena (earthquakes, volcanic eruptions, sea 
waves, landslides, etc.) or man-made causes (explosions, machinery, traffic, trains, construction 
equipment, etc.).  Vibration sources may be continuous (e.g., factory machinery) or transient (e.g., 
explosions).  Ground vibration consists of rapidly fluctuating motions or waves with an average motion of 
zero.  Several different methods are typically used to quantify vibration amplitude.  One is the peak 
particle velocity (PPV); another is the root mean square (RMS) velocity.  The PPV is defined as the 
maximum instantaneous positive or negative peak of the vibration wave.  The RMS velocity is defined as 
the average of the squared amplitude of the signal.  The PPV and RMS vibration velocity amplitudes are 
used to evaluate human response to vibration. 
 
Ground vibration can be a concern in instances where buildings shake, and substantial rumblings occur.  
However, it is unusual for vibration from typical urban sources such as buses and heavy trucks to be 
perceptible.  Common sources for groundborne vibration are planes, trains, and construction activities 
such as earth-moving which requires the use of heavy-duty earth moving equipment.  For the purposes 
of this analysis, a PPV descriptor with units of inches per second is used to evaluate construction-
generated vibration for building damage and human complaints. 
 
EXISTING NOISE SETTING 
 
Existing Ambient Noise Levels 
 
In order to quantify existing ambient noise levels in the project area, Michael Baker International 
conducted three noise measurements in the site vicinity on July 9, 2019; refer to Appendix A, Noise Data, 
and Exhibit 1, Noise Measurement Locations.  The noise measurement locations are representative of 
typical existing noise exposure at and immediately adjacent to the site.  Ten-minute measurements were 
taken between 11:00 a.m. and 12:00 p.m. at each location during the day.  Short-term (Leq) measurements 
are considered representative of the noise levels throughout the day.  Noise measurements were taken 
during “off-peak” (9:00 a.m. through 3:00 p.m.) traffic noise hours as this provides a more conservative 
baseline.  During rush hour traffic, vehicle speeds and heavy truck volumes are often low.  Free-flowing 
traffic conditions just before or after rush hour often yield higher noise levels.1  The average noise levels 
and sources of noise measured at each location are identified in Table 1, Noise Measurements. 
 
 
  

                                                            
1 California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, 

September 2013. 
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Exhibit 1

Noise Measurement Locations

Source:  Google Earth, September 2019.
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Table 1 
Noise Measurements 

 

Site No. Location Leq 
(dBA) 

Lmin 
(dBA) 

Lmax 
(dBA) 

Peak 
(dBA) Time 

1 Across from Citrus Valley High School on West Pioneer 
Avenue 65.7 45.6 85.1 101.2 11:06 a.m. 

2 Corner of Baldwin Avenue and Texas Street 60.8 43.0 77.0 94.2 11:21 a.m. 

3 End of Vermont Street, perpendicular to West San 
Bernardino Avenue 60.4 44.6 72.2 101.9 11:38 a.m. 

Note: dBA = A-weighted decibels; Leq = Equivalent Sound Level; Lmin = Minimum Sound Level; Lmax = Maximum Sound Level 
Refer to Exhibit 1, Noise Measurement Locations for a map of the noise measurement locations. 
Source:  Michael Baker International, July 9, 2019. 

 
 
Meteorological conditions were clear skies, warm temperatures, with light wind speeds (five miles per 
hour), and low humidity.  Noise monitoring equipment used for the ambient noise survey consisted of a 
Brüel & Kjær Hand-held Analyzer Type 2250 equipped with a Type 4189 pre-polarized microphone.  The 
monitoring equipment complies with applicable requirements of the American National Standards 
Institute for Type I (precision) sound level meters.  Measured noise levels during the daytime 
measurements ranged from 60.4 to 65.7 dBA Leq.   
 
Existing Stationary Noise Levels 
 
The project area consists of residential, public institutional (Citrus Valley High School), and agricultural 
uses, as well as vacant land.  The primary sources of stationary noise in the project vicinity are public 
institutional, agricultural, and suburban-related activities.  These noise sources include operations of 
heavy-duty agricultural equipment, Citrus Valley High School stadium events, and parking areas, as well 
as heating, ventilation, and air conditioning [HVAC] units.  The noise associated with these sources may 
represent a single-event noise occurrence, short-term, or long-term/continuous noise.   
 
Existing Mobile Noise Levels  
 
In order to assess the potential for mobile source noise impacts, it is necessary to determine existing noise 
levels generated by vehicles traveling through the project area.  Vehicle traffic along Tennessee Street, 
West San Bernardino Avenue, Texas Street, and Pioneer Street currently generate the majority of existing 
noise in the immediate project vicinity.  As shown in Table 2 Existing Traffic Noise Levels, existing mobile 
noise sources in the vicinity of the site range from 53.6 to 65.4 dBA CNEL.   
 
Mobile source noise was modeled using the Federal Highway Administration’s Highway Noise Prediction 
Model (FHWA RD-77-108).  The model calculates the average noise level at specific locations based on 
traffic volumes, average speeds represented by the posted speed limit, roadway geometry, and site 
environmental conditions.  The model does not account for ambient noise levels.  Noise projections are 
based on modeled vehicular traffic as derived from the Pioneer & Texas Residential Traffic Impact Analysis 
(Traffic Impact Analysis); refer to Appendix A for modeling assumptions and vehicle speeds along the 
roadway segments.  Existing modeled traffic noise levels are shown in Table 2. 
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Table 2 
Existing Traffic Noise Levels 

 

Roadway Segment 

Existing Conditions  

ADT 
dBA @ 100 
Feet from 
Roadway 
Centerline 

Distance from Roadway Centerline to: 
(Feet) 

60 CNEL 
Noise 

Contour 

65 CNEL 
Noise 

Contour 

70 CNEL 
Noise 

Contour 
Citrus Plaza Drive  

South of West San Bernardino Avenue 14,300 63.1 161 75 - 
West San Bernardino Avenue 

West of Citrus Plaza Drive 17,300 65.2 222 103 - 
Citrus Plaza Drive to Tennessee Street 25,000 65.4 229 106 49 
South Tennessee Street to North Tennessee 
Street 19,400 64.2 192 89 41 

Tennessee Street to Driveway1 16,600 63.6 173 80 37 
Driveway 1 to Texas Street 17,100 63.7 176 82 38 
East of Texas Street 14,900 63.1 161 75 35 

Tennessee Street 
South of West San Bernardino Avenue 10,000 58.9 84 39 - 
North of West San Bernardino Avenue 3,000 53.6 38 - - 

Pioneer Avenue 
West of Texas Street 8,200 58.0 74 34 - 
East of Texas Street 8,000 57.9 72 34 - 

Texas Street 
North of Pioneer Avenue 4,100 55.0 47 - - 
Pioneer Avenue to Driveway 2 4,200 55.1 47 - - 
Driveway 2 to West San Bernardino Avenue 4,100 55.0 46 - - 
West San Bernardino Avenue to West 
Pennsylvania Avenue 7,000 59.8 97 45 - 

West Pennsylvania Avenue to Lugonia Avenue 7,300 60.0 100 46 - 
South of Lugonia Avenue 9,400 61.1 118 55 - 

Lugonia Avenue 
West of Texas Street 9,300 58.5 80 37 - 
East of Texas Street 10,600 61.7 130 60 - 

Interstate 210 
West of Texas Street 16,400 63.5 171 80 37 
East of Texas Street 13,100 62.5 147 68 32 

Notes: ADT = average daily traffic; dBA = A-weighted decibels; CNEL = Community Noise Equivalent Level 
Source:  Noise modeling is based on traffic data within Urban Crossroads’ Pioneer & Texas Residential Traffic Impact Analysis, dated April 6, 
2019. 
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REGULATORY SETTING 
 
State of California 
 
California Noise Control Act of 1973 
 
Sections 46000 through 46080 of the California Health and Safety Code, known as the California Noise 
Control Act, find that excessive noise is a serious hazard to public health and welfare and that exposure 
to certain levels of noise can result in physiological, psychological, and economic damage.  The act also 
finds that there is a continuous and increasing bombardment of noise in urban, suburban, and rural areas.  
The California Noise Control Act declares that the State has a responsibility to protect the health and 
welfare of its citizens by the control, prevention, and abatement of noise.  It is the policy of the State to 
provide an environment for all Californians that is free from noise that jeopardizes their health or welfare. 
 
California Noise Insulation Standards (CCR Title 24, Part 2, Chapter 2-35) 
 
In 1974, the California Commission on Housing and Community Development adopted noise insulation 
standards for multi-family residential buildings (Title 24, Part 2, California Code of Regulations).  Title 24 
establishes standards for interior room noise (attributable to outside noise sources).  The regulations also 
specify that acoustical studies must be prepared whenever a multi-family residential building or structure 
is proposed to be located near an existing or adopted freeway route, expressway, parkway, major street, 
thoroughfare, rail line, rapid transit line, or industrial noise source, and where such noise source or 
sources create an exterior CNEL (or Ldn) of 60 dBA or greater.  Such acoustical analysis must demonstrate 
that the residence has been designed to limit intruding noise to an interior CNEL (or Ldn) of at least 45 dBA. 
 
State Office of Planning and Research 
 
The State Office of Planning and Research’s Noise Element Guidelines include recommended exterior and 
interior noise level standards for local jurisdictions to identify and prevent the creation of incompatible 
land uses due to noise.  The Noise Element Guidelines contain a land use compatibility table that describes 
the compatibility of various land uses with a range of environmental noise levels in terms of the CNEL. 
Table 3, Land Use Compatibility for Community Noise Environments, presents guidelines for determining 
acceptable and unacceptable community noise exposure limits for various land use categories. The 
guidelines also present adjustment factors that may be used to arrive at noise acceptability standards that 
reflect the noise control goals of the community, the particular community’s sensitivity to noise, and the 
community’s assessment of the relative importance of noise pollution. 
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Table 3 

Land Use Compatibility for Community Noise Environments 
 

Land Use Category 
Community Noise Exposure (Ldn or CNEL dBA) 

Normally 
Acceptable 

Conditionally 
Acceptable 

Normally 
Unacceptable 

Clearly 
Unacceptable 

Residential - Low Density, Single-Family, Duplex, Mobile 
Homes 50 - 60 55 - 70 70 - 75 75 - 85 

Residential - Multiple Family 50 - 65 60 - 70 70 - 75 70 - 85 
Transient Lodging - Motel, Hotels 50 - 65 60 - 70 70 - 80 80 - 85 
Schools, Libraries, Churches, Hospitals, Nursing Homes 50 - 70 60 - 70 70 - 80 80 - 85 
Auditoriums, Concert Halls, Amphitheaters NA 50 - 70 NA 65 - 85 
Sports Arenas, Outdoor Spectator Sports NA 50 - 75 NA 70 - 85 
Playgrounds, Neighborhood Parks 50 - 70 NA 67.5 - 75 72.5 - 85 
Golf Courses, Riding Stables, Water Recreation, 
Cemeteries 50 - 70 NA 70 - 80 80 - 85 

Office Buildings, Business Commercial and Professional 50 - 70 67.5 - 77.5 75 - 85 NA 
Industrial, Manufacturing, Utilities, Agriculture 50 - 75 70 - 80 75 - 85 NA 
Notes: NA: Not Applicable; Ldn: average day/night sound level; CNEL: Community Noise Equivalent Level, dBA = A-weighted decibels 

Normally Acceptable - Specified land use is satisfactory, based upon the assumption that any buildings involved are of normal conventional 
construction, without any special noise insulation requirements. 

Conditionally Acceptable - New construction or development should be undertaken only after a detailed analysis of the noise reduction 
requirements is made and needed noise insulation features included in the design.  Conventional construction, but with closed windows and fresh 
air supply systems or air conditioning will normally suffice. 
Normally Unacceptable - New construction or development should be discouraged.  If new construction or development does proceed, a detailed 
analysis of the noise reduction requirements must be made and needed noise insulation features included in the design. 
Clearly Unacceptable – New construction or development should generally not be undertaken. 
Source: Office of Planning and Research, State of California General Plan Guidelines, October 2017. 
 
 
City of Redlands 
 
City of Redlands General Plan 2035 
 
The City of Redlands General Plan 2035 (General Plan) Health Community Element identifies noise-
sensitive land uses and noise sources, defines areas of noise impact, and establishes policies to ensure 
that City residents are protected from excessive noise. The Noise Chapter contains two land use 
compatibility tables that describes the compatibility of various land uses with a range of environmental 
noise levels in terms of the CNEL.  Table 3 presents guidelines for determining acceptable and 
unacceptable community noise exposure limits for various land use categories.  Additionally, Table 4, 
Interior and Exterior Noise Standards, presents guidelines for maximum allowable interior and exterior 
noise levels for various land use categories. The following lists applicable noise policies obtained from the 
General Plan: 
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Table 4 
Interior and Exterior Noise Standards 

 
Land Use CNEL1 

Categories Uses Interior2 Exterior3 

Residential  Single family, Duplex, Multiple Family 454 60 
Mobile Home NA 605 

Commercial, Industrial, 
Institutional 

Hotel, Motel, Transient Lodging 45 656 
Commercial Retail, Bank Restaurant 55 NA 
Office Building, Research & Development, 
Professional Offices, City Office Building 50 NA 

Amphitheater, Concert Hall, Auditorium, Meeting 
Hall 45 NA 

Gymnasium (Multipurpose) 50 NA 
Sports Club 55 NA 
Manufacturing, Warehousing, Wholesale, Utilities 60 NA 
Movie Theaters 45 NA 

Institutional   Hospital, School Classrooms 45 60 
Open Space Parks NA 60 

Notes: CNEL = Community Noise Equivalent Level 
1. The average equivalent A-weighted sound level during a 24-hour day, obtained after addition of approximately five decibels to 

sound levels in the evening from 7:00 p.m. to 10:00 p.m. and ten decibels to sound levels in the night from 10:00 p.m. to 7:00 
a.m. 

2. Indoor environment, excluding bathrooms, toilets, closets, corridors. 
3. Outdoor environment limited to private yard of single-family residences as measured at the property line; multi-family private patio 

or balcony served by a means of exit from inside; mobile park home; hospital patio; park picnic area; school playground; hotel; 
and recreational area. 

4. Noise level requirement with open windows, if they are used to meet natural ventilation requirements. 
5. Exterior noise level should be such that interior level do not exceed 45 CNEL.  
6. Except those areas affected by aircraft noise.  
Source: City of Redlands, City of Redlands General Plan 2035, December 2017. 

 
 
Policy 9.0e. Use the criteria specified in General Plan Table 9.1 (Table 3) to assess 

the compatibility of proposed land uses with the projected noise 
environment, and apply the noise standards in General Plan Table 9.2 
(Table 4), which prescribe interior and exterior noise standards in 
relation to specific land uses.  Do not approve projects that would not 
comply with the standards in General Plan Table 9.2 (Table 4).  

 
 These tables are the primary tools which allow the City to ensure noise-

integrated planning for compatibility between land uses and outdoor 
noise.  

 
Policy 9.0f. Require a noise impact evaluation based on noise measurements at the 

site for all projects in Noise Referral Zones (B,C,D) as shown on General 
Plan Table 9.1 (Table 3) and on General Plan Figure 9.1 (Table 3) or as 
determined for the tables in the Appendix, as part of the project review 
process. Should measurements indicate that unacceptable noise levels 
will be created or experienced, require mitigation measures based on a 
detailed technical study prepared by a qualified acoustical engineer. 
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Policy 9.0h. Minimize potential transportation noise through proper design of street 
circulation, coordination of routing, and other traffic control measures. 

 
Policy 9.0i. Require construction barriers to mitigate sound emissions where 

necessary or where feasible, and encourage use of walls and berms to 
protect residential or other noise sensitive land uses that are adjacent 
to major roads, commercial, or industrial areas. 

 
Policy 9.0j. Require the inclusion of noise mitigation measures in the design of new 

roadway projects. 
 
Policy 9.0k. Ensure the effective enforcement of City, State, and Federal noise levels 

by all appropriate City departments. 
 
Policy 9.0l. Adopt and enforce a new Community Noise Ordinance to mitigate noise 

conflicts between adjacent land uses, to ensure that City residents are 
not exposed to excessive noise levels from existing and new stationary 
noise sources, and to educate the public regarding noise issues. 

 
 A Community Noise Ordinance establishes noise limits, typical of a quiet 

residential area, that cannot be exceeded at the property line of the 
noise-creating use. The types of noise to be controlled include sources 
such as amplified sound, street sales, animals, construction and 
demolition, emergency signaling devices, power tools, air conditioning, 
and vehicles on private property. 

 
Policy 9.0s. Require mitigation to ensure that indoor noise level for residential living 

spaces not exceed 45 dB LDN/CNEL due to the combined effect of all 
exterior noise sources. 

 
 The Uniform Building Code (specifically, the California Administrative 

Code, Title 24, Part 6, Division T25) require that “Interior community 
noise levels (CNEL/LDN) with the windows closed, attributable to exterior 
sources shall not exceed an annual CNEL or LDN of 45 dB in any habitable 
room.” The code requires that this standard be applied to all new hotels, 
motels, apartment houses and dwelling units other than detached single 
family dwellings.  

 
 Policy 9-s sets the maximum acceptably interior noise level at 45 CNEL 

The Noise Referral Zones (65 CNEL) delineates areas within which tests 
to ensure compliance are to be required for new structures.  

 
Policy 9.0u. Require all new residential projects or replacement dwellings to be 

constructed near existing sources of non-transportation noise (including 
but limited to commercial facilities or public parks with sports activities) 
to demonstrate via an acoustical study conducted by a Registered 
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Engineer that the indoor noise levels will be consistent with the limits 
contained in the Community Noise Ordinance. 

 
Policy 9.0v. Consider the following impacts as possibly “significant”: 

• An increase in exposure of four or more dB if the resulting noise 
level would exceed that described as clearly compatible for the 
affected land use, as established in General Plan Table 9.1 (Table 
3) and General Plan Table 9.2 (Table 4). 

• Any increase of six dB or more, due to the potential for adverse 
community response.  

 
Policy 9.0w. Limit hours for all construction or demolition work where site-related 

noise is audible beyond the boundary line. 
 
Policy 9.0y. Minimize impacts of loud trucks by requiring that maximum noise levels 

due to levels due to single events be controlled to 50 dB in bedrooms 
and 55 dB in other habitable spaces. 

 
City Code of the City of Redlands 
 
Title 8, Health and Safety, Chapter 8.06, Community Noise Control, of the City Code of the City of Redlands 
(City Code) establishes standards concerning acceptable noise levels for both noise-sensitive land uses 
and noise-generating land uses.  The following sections of the City Code are applicable to the proposed 
project. 
 

§ 8.06.070 – Exterior Noise Limits. 
 

(A) The noise standards for the categories of land uses identified in table 1 (Table 5, Maximum 
Permissible Sound Levels by Receiving Land Use) of this section shall, unless otherwise 
specifically indicated, apply to all such property within a designated zone.   

 
Table 5 

Maximum Permissible Sound Levels by Receiving Land Use 
 

Receiving Land Use Category  Time Period Noise Level (dBA) 

Single-family residential districts 10:00 p.m. – 7 :00 a.m. 50 
7:00 a.m. – 10:00 p.m. 60 

Multi-family residential districts; 
institutional; hotels 

10:00 p.m. – 7 :00 a.m. 50 
7:00 a.m. – 10:00 p.m. 60 

Commercial 10:00 p.m. – 7 :00 a.m. 60 
7:00 a.m. – 10:00 p.m. 65 

Industrial Anytime 75 
Notes: dBA = A-weighted Sound Pressure Level 
The sound pressure level, in decibels, as measured on a sound level meter using the A-weighting filter network.  The A-weighting 
filter de-emphasizes the very low and very high frequency components of the sound, placing greater emphasis on those 
frequencies within the sensitivity range of the human ear. 
Source:  City of Redlands, City Code of the City of Redlands Section 8.06.070, Table 1, Maximum Permissible Sound Levels by 
Receiving Land Use. 
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(B) No person shall operate, or cause to be operated, any source of sound at any location 
within the city or allow the creation of any noise on property owned, leased, occupied or 
otherwise controlled by such person which causes the noise level when measured on any 
other property to exceed: 
 

1. The noise standard for that land use specified in table 1 of this section for a 
cumulative period of more than thirty (30) minutes in any hour; or 

2. The noise standard specified in table 1 of this section plus five (5) dB for a 
cumulative period of more than fifteen (15) minutes in any hour; or 

3.  The noise standard specified in table 1 of this section plus ten (10) dB for a 
cumulative period of more than five (5) minutes in any hour; or 

4.  The noise standard specified in table 1 of this section plus fifteen (15) dB for 
a cumulative period of more than one minute in any hour; or 

5. The noise standard specified in table 1 of this section plus twenty (20) dB or 
the maximum measured ambient level, for any period of time. 
 

(C) If the measured ambient level exceeds the allowable noise exposure standard within any 
of the first four (4) noise limit categories above, the allowable noise exposure standard 
shall be adjusted in five (5) dB increments in each category as appropriate to encompass 
or reflect said ambient noise level. In the event the ambient noise level exceeds the fifth 
noise limit category, the maximum allowable noise level under this category shall be 
increased to reflect the maximum ambient noise level. 
 

(D) The ambient noise shall be measured at the same location along the property line utilized 
in subsection 8.06.060B of this chapter, with the alleged offending noise source 
inoperative. If the alleged offending noise source cannot be shut down, the ambient noise 
shall be estimated by performing a measurement in the same general area of the source 
but at a sufficient distance that the noise from the source is at least ten (10) dB below the 
ambient in order that only the ambient level be measured. If the difference between the 
ambient and the noise source is five (5) to ten (10) dB, then the level of the ambient itself 
can be reasonably determined by subtracting a one decibel correction to account for the 
contribution of the source. 

 
(E) In the event the alleged offensive noise contains a steady, audible tone such as a whine, 

screech, hum, or is a repetitive noise such as hammering or riveting, or contains music or 
speech conveying informational content, the standard limits set forth in table 1 of this 
section shall be reduced by five (5) dB. (Ord. 2579 § 1, 2004) 

 
§ 8.06.080 – Interior Noise Standards. 
 

(A) No person shall operate or cause to be operated any source of sound, or allow the 
creation of any noise, which causes the noise level when measured inside a neighboring 
receiving occupied building to exceed the following standards: 

 
1. The noise standard for that land use specified in table 2 of this section for a 

cumulative period of more than five (5) minutes in any hour. 
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2. The noise standard for that land use specified in table 2 of this section plus five (5) 
dB for a cumulative period of more than one minute in any hour. 

 
3. The noise standard for that land use specified in table 2 of this section plus ten 

(10) dB for the maximum measured ambient noise level for any period of time. 

(B) If the measured ambient level exceeds the allowable exterior noise exposure standard    
in table 1 of this chapter, the allowable interior noise exposure level shall be adjusted in 
five (5) dB increments as appropriate to reflect the ambient noise level. 

 
Table 6 

Maximum Permissible Interior Sound Levels by Receiving Land Use 
 

Receiving Land Use 
Category  Time Period Noise Level - dBA 

Single-family residential 
districts Any time 45 

Multi-family residential 
districts; institutional; 

hotels 
Any time 45 

Commercial Any time 50 
Industrial Any time 60 

Notes:  
dB(A) = (A-weighted Sound Pressure Level).  The sound pressure level, in decibels, as measured on a sound level 
meter using the A-weighting filter network.  The A-weighting filter de-emphasizes the very low and very high 
frequency components of the sound, placing greater emphasis on those frequencies within the sensitivity range of 
the human ear. 
Source:  Redlands, California, City Code, Section 8.06.080, Table 2.   

 
 

§ 8.06.090 – Noise Disturbances prohibited. 

(F) Construction And/Or Demolition: Operating or causing the operation of any tools or 
equipment used in construction, drilling, repair, alteration or demolition work between 
weekday hours of six o'clock (6:00) P.M. and seven o'clock (7:00) A.M., including 
Saturdays, or at any time on Sundays or holidays, such that the sound therefrom creates 
a noise disturbance across a residential or commercial real property line, except for 
emergency work by public service utilities, the city or another governmental entity. All 
mobile or stationary internal combustion engine powered equipment or machinery shall 
be equipped with exhaust and air intake silencers in proper working order, or suitable to 
meet the standards set forth herein. 

(G) Vibration: Operating or permitting the operation of any device that creates a vibration 
which is above the vibration perception threshold of an individual at or beyond the 
property boundary of the source if on private property or at one hundred fifty feet (150') 
from the source if on a public space or public right of way. 

 
§ 8.06.120 – Exemptions. 
 



 
 

 
 
Heritage Specific Plan Project  
Noise Technical Memorandum 15 

(G) Construction Activity: This chapter shall not apply to noise sources associated with new 
construction, remodeling, rehabilitation or grading of any property provided such 
activities take place between the hours of seven o'clock (7:00) A.M. and six o'clock (6:00) 
P.M. on weekdays, including Saturdays, with no activities taking place at any time on 
Sundays or federal holidays. All motorized equipment used in such activity shall be 
equipped with functioning mufflers. 

 
NOISE SENSITIVE RECEPTORS 
 
Noise-sensitive land uses are generally considered uses where noise exposure could result in health-
related risks to individuals, as well as places where a quiet environment is an essential element of their 
intended purpose.  Residential dwellings are of primary concern because of the potential for increased 
and prolonged exposure of individuals to both interior and exterior noise levels.  Additional land uses such 
as parks, historic sites, cemeteries, and recreation areas are considered sensitive to increases in exterior 
noise levels.  Schools, churches, hotels, libraries, and other places where low interior noise levels are 
essential are also considered noise-sensitive land uses.  The closest sensitive receptors are residential uses 
located approximately 67 feet to the east of the site and the Citrus Valley High School located 
approximately 70 feet north of the site. 
 
CEQA THRESHOLDS  
 
The environmental analysis in this memorandum is based on the CEQA Guidelines Appendix G Initial Study 
Checklist.  The issues presented in the Initial Study Checklist have been utilized as thresholds of 
significance in this section.  Accordingly, a project may have a significant adverse impact related to noise 
and vibration if it would do any of the following: 
 

• Generation of a substantial temporary or permanent increase in ambient noise levels in the 
vicinity of the project in excess of standards established in the local general plan or noise 
ordinance, or applicable standards of other agencies (refer to Impact Statement NOI-1); 

 
• Generation of excessive groundborne vibration or groundborne noise levels (refer to Impact 

Statement NOI-2); and/or 
 

• For a project located within the vicinity of a private airstrip or an airport land use plan or, where 
such a plan has not been adopted, within two miles of a public airport or public use airport, would 
the project expose people residing or working in the project area to excessive noise levels (refer 
to Impact Statement NOI-3). 

 
SIGNIFICANCE OF CHANGES IN TRAFFIC NOISE LEVELS  
 
An off-site traffic noise impact typically occurs when there is a discernable increase in traffic and the 
resulting noise level exceeds an established noise standard.  In community noise considerations, changes 
in noise levels greater than 3 dBA are often identified as substantial, while changes less than 1 dBA will 
not be discernible to local residents.  In the range of 1 to 3 dBA, residents who are very sensitive to noise 
may perceive a slight change.  In laboratory testing situations, humans are able to detect noise level 
changes of slightly less than 1 dBA.  However, this is based on a direct, immediate comparison of two 
sound levels.  Community noise exposures occur over a long period of time and changes in noise levels 
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occur over years (rather than the immediate comparison made in a laboratory situation).  Therefore, the 
level at which changes in community noise levels become discernible is likely to be some value greater 
than 1 dB, and 3 dB is the most commonly accepted discernable difference.  A 5 dBA change is generally 
recognized as a clearly discernable difference. 
 
As traffic noise levels at sensitive uses likely approach or exceed the applicable land use compatibility 
standard (refer to Table 3), a 3 dBA increase as a result of the project is used as the increase threshold for 
the project.  Thus, a project would result in a significant noise impact when a permanent increase in 
ambient noise levels of 3 dBA occur upon project implementation and the resulting noise level exceeds 
the applicable exterior standard at a noise sensitive use. 
 
IMPACT ANALYSIS 
 
NOI-1 Would the project result in the generation of a substantial temporary or permanent 

increase in ambient noise levels in the vicinity of the project in excess of standards 
established in the local general plan or noise ordinance, or applicable standards of other 
agencies? 

 
Less Than Significant Impact with Mitigation Incorporated.   
 
Construction Noise Impacts 
 
Temporary increases in ambient noise levels as a result of the project would predominantly be associated 
with construction activities.  Construction activities would occur over approximately 42 months and would 
include the following phases: grading, building construction, paving, and architectural coating.  Project 
construction would require excavators, graders, rubber-tired dozers, scrapers, tractors/loaders/backhoes 
during grading; cranes, forklifts, generator sets, tractors/loaders/backhoes, welders, during building 
construction; pavers, paving equipment, rollers, during paving; and lastly air compressors during 
architectural coatings.  Typical noise levels generated by construction equipment are shown in Table 7, 
Maximum Noise Levels Generated by Construction Equipment.   
 
The property line of the nearest sensitive receptors (i.e., residential uses) are located approximately 67 
feet east of the proposed construction area.  As shown in Table 7, project-related construction noise levels 
would range between 74 dBA and 87 dBA at a distance of 67 feet.  Although these receptors would 
experience increased noise levels during project construction activities, the City does not have 
construction noise standards.  Rather, Section 8.06.120 of the City Code exempts construction activities 
from the noise standards provided that such activities take place between 7:00 a.m. to 6:00 p.m. on 
weekdays, including Saturdays, with no construction activities occurring on Sundays or Federal holidays.  
These permitted hours of construction are included in the City Code in recognition that construction 
activities undertaken during daytime hours are a typical part of living in an urban environment and do not 
cause a significant disruption.  Construction would occur throughout the site and would not be 
concentrated or confined in an area directly adjacent to sensitive receptors.  Therefore, construction noise 
would be acoustically dispersed throughout the site and not concentrated in one area near adjacent 
sensitive uses.  Although project-related construction activities would not exceed applicable noise 
standards at off-site uses (the City does not have construction noise limits), Noise Reduction Measure 
NOI-1 would reduce construction noise levels and minimize noise disturbances at off-site uses through 
implementation of several construction noise best management practices. 
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Table 7 
Maximum Noise Levels Generated by Construction Equipment 

 
Type of Equipment Acoustical Use Factor1 Lmax at 50 Feet (dBA) Lmax at 67 Feet (dBA) 

Concrete Saw 20 90 87 
Crane 16 81 76 
Concrete Mixer Truck 40 79 76 
Backhoe 40 78 75 
Dozer 40 82 79 
Excavator 40 81 78 
Forklift 40 78 75 
Paver 50 77 74 
Roller 20 80 77 
Tractor  40 84 81 
Water Truck 40 80 77 
Grader 40 85 82 
General Industrial Equipment 50 85 82 
Notes: dBA = dBA = A-weighted decibels; Lmax = Maximum Sound Level 
1. Acoustical Use Factor (percent): Estimates the fraction of time each piece of construction equipment is operating at full power (i.e., its 

loudest condition) during construction operation. 
Source: Federal Highway Administration, Roadway Construction Noise Model (FHWA-HEP-05-054), January 2006. 

 
 
Long-Term Operational Noise Impacts 
 
As previously described, the project would allow construction of approximately 207 one- and two-story, 
single-family detached residences and associated infrastructure.  As such, project operations include daily 
activities that would increase mobile traffic noise levels in the project vicinity.  The project would also 
introduce new sources of stationary noise sources that are discussed below.  
 
Off-Site Mobile Noise 
 
The proposed project would result in additional traffic on adjacent roadways from daily activities, thereby 
increasing vehicular noise in the vicinity of existing and proposed land uses.   
 
Daily Activities  
 
Based on the Traffic Impact Analysis, typical daily activities are forecast to generate 1,956 average daily 
trips, including 153 trips during the a.m. peak hour and 205 trips during the p.m. peak hour.  The “Horizon 
Year Without Project” and “Horizon Year With Project” scenarios are compared in Table 8, Future Traffic 
Noise Levels.  As depicted in Table 8, under the “Horizon Year Without Project” scenario, noise levels 
would range from approximately 57.6 dBA to 67.3 dBA, with the highest noise levels occurring along the 
West San Bernardino Avenue roadway segment from Citrus Plaza Drive to Tennessee Street.  The “Horizon 
Year With Project” scenario noise levels would range from approximately 57.6 dBA to 67.4 dBA, with the 
highest noise levels occurring along the West San Bernardino Avenue roadway segment from Citrus Plaza 
Drive to Tennessee Street.   
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Table 8 
Future Traffic Noise Levels 

 

Roadway Segment 

Horizon Year Without Project Horizon Year With Project 
Difference 
In dBA @ 
100 Feet 

from 
Roadway 

ADT 
dBA @ 100 
Feet from 
Roadway 
Centerline 

Distance from Roadway Centerline 
to: (Feet) 

ADT 
dBA @ 100 
Feet from 
Roadway 
Centerline 

Distance from Roadway 
Centerline to: (Feet) 

60 CNEL 
Noise 

Contour 

65 CNEL 
Noise 

Contour 

70 CNEL 
Noise 

Contour 

60 CNEL 
Noise 

Contour 

65 CNEL 
Noise 

Contour 

70 CNEL 
Noise 

Contour 
Citrus Plaza Drive  

South of West San 
Bernardino Avenue 18,000 64.1 188 87 - 18,100 64.1 188 87 - 0.0 

West San Bernardino Avenue 
West of Citrus Plaza Drive 27,100 67.1 299 139 65 27,200 67.2 300 139 65 0.0 
Citrus Plaza Drive to 
Tennessee Street 38,700 67.3 306 142 66 39,400 67.4 310 144 67 0.1 

South Tennessee Street to 
North Tennessee Street 34,000 66.7 279 130 60 35,100 66.8 285 132 61 0.1 

Tennessee Street to 
Driveway1 28,100 65.9 246 114 53 29,200 66.0 252 117 54 0.2 

Driveway 1 to Texas Street 28,100 65.9 246 114 53 28,500 65.9 248 115 53 0.1 
East of Texas Street  19,600 64.3 193 90 42 19,900 64.4 195 91 42 0.1 

Tennessee Street 
South of West San 
Bernardino Avenue (I-210) 17,700 61.3 123 57 - 17,800 61.4 123 57 - 0.0 

North of West San 
Bernardino Avenue 8,600 58.2 76 35 - 8,600 58.2 76 35 - 0.0 

South of West San 
Bernardino Avenue 8,100 57.9 73 34 - 8,100 57.9 73 34 - 0.0 

Pioneer Avenue 
West of Texas Street 10,400 59.0 86 40 - 10,400 59.0 86 40 - 0.0 
East of Texas Street 10,300 59.0 86 40 - 10,400 59.0 86 40 - 0.0 

Texas Street 
North of Pioneer Avenue 7,400 57.6 69 - - 7,400 57.6 69 - - 0.0 
Pioneer Avenue to 
Driveway 2 7,800 57.8 71 33 - 7,900 57.8 72 33 - 0.1 

Drive way 2 to West San 
Bernardino Avenue 7,700 57.7 70 33 - 8,700 58.3 76 35 - 0.5 

West San Bernardino 
Avenue to West 
Pennsylvania Avenue 

9,800 61.3 122 57 - 10,300 61.5 126 58 - 0.2 

West Pennsylvania 
Avenue to Lugonia Avenue 10,200 61.5 125 58 - 10,700 61.7 129 60 - 0.2 

South of Lugonia Avenue 13,200 62.6 149 69 - 13,400 62.6 150 70 32 0.1 
Lugonia Avenue 

West of Texas Street 22,500 62.4 144 67 - 22,700 62.4 145 67 - 0.0 
East of Texas Street 22,000 64.9 212 98 46 22,100 64.9 212 99 46 0.0 

Interstate 210 
I-210 Northbound On-ramp 27,000 65.7 239 111 51 27,400 65.7 241 112 52 0.1 
I-210 Southbound Off-
ramp 21,800 64.7 207 96 45 22,200 64.8 210 97 45 0.1 

Notes:  ADT = average daily traffic; dBA = A-weighted decibels; CNEL = community noise equivalent level 
1.  The “Future With Project” scenario is the worst-case scenario as it is based on the maximum special event trips (i.e. factored major retreat trips).  
Source:  Noise modeling is based on traffic data within Urban Crossroads’ Pioneer & Texas Residential Traffic Impact Analysis, dated April 6, 2019. 

 
 
Table 8 also shows the difference between the “Horizon Year Without Project” scenario and the “Horizon 
Year With Project” scenario.  As depicted in Table 8, traffic associated with the proposed project would 
result in a maximum increase of 0.5 dBA along Texas Street from Driveway 2 to West San Bernardino 
Avenue.  A significant impact would result only if both of the following occur: an exceedance of the City’s 
residential exterior noise standards (i.e., 60 dBA CNEL) and a perceptible increase in traffic noise levels 
(i.e., noise increase would be greater than 3.0 dBA).  
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As shown in Table 8, daily traffic levels with the project would not cause a perceptible increase in traffic 
noise levels (i.e., noise increase would be greater than 3.0 dBA) along any of the surrounding roads.  
“Horizon Year With Project” traffic noise levels along segments of Tennessee Street, Texas Street and 
Pioneer Street would not exceed the City’s residential exterior noise standards (i.e., 60 dBA CNEL); refer 
to Table 8.  All segments along West San Bernardino Avenue, Citrus Plaza Drive, I-210, and Lugonia 
Avenue, and some segments of Texas Street and Tennessee Street would exceed the City’s residential 
exterior noise standard of 60 dBA CNEL under the “Horizon Year With Project” scenario; refer to Table 8.  
However, these segments would also exceed the City’s residential exterior noise standards under the 
“Horizon Year Without Project” scenario and/or result in an imperceptible increase in traffic noise (i.e., 
less than 3.0 dBA).  As the project would not cause an exceedance of the City’s residential exterior noise 
standards in combination with a perceptible increase in traffic noise levels, the proposed project would 
not significantly increase noise levels along the roadway segments analyzed.  Therefore, a less than 
significant impact would occur in this regard. 
 
Cumulative Mobile Source Impacts 
 
A project’s contribution to a cumulative traffic noise increase would be considered significant when the 
combined effect exceeds the perception level (i.e., auditory level increase) threshold.  The combined 
effect compares the “cumulative with project” condition to “existing” conditions.  This comparison 
accounts for the traffic noise increase generated by a project combined with the traffic noise increase 
generated by cumulative projects.  The following criteria have been utilized to evaluate the combined 
effect of cumulative noise increase. 
 

• Combined Effect.  The cumulative with project noise level (“Cumulative (2024) With Project”) 
would cause a significant cumulative impact if a 3.0 dBA increase over existing conditions occurs 
and the resulting noise level exceeds the applicable exterior standard at a sensitive use.  Although 
there may be a significant noise increase due to the proposed project in combination with other 
related projects, it must also be demonstrated that the project has an incremental effect.  In other 
words, a significant portion of the noise increase must be due to the proposed project.  The 
following criteria have been utilized to evaluate the incremental effect of the cumulative noise 
increase. 

 
• Incremental Effects.  The “Cumulative (2024) With Project” causes a 1.0 dBA increase in noise 

above the “Cumulative (2024) Without Project” noise level. 
 
A significant impact would result only if both the combined (including an exceedance of the applicable 
exterior standard at a sensitive use) and incremental effects criteria have been exceeded.  Noise, by 
definition, is a localized phenomenon and reduces as distance from the source increases.  Consequently, 
only the proposed project and growth due to occur in the site vicinity would contribute to cumulative 
noise impacts.  Table 9, Cumulative Noise Scenario, lists the traffic noise effects along roadway segments 
in the project vicinity for “Existing,” “Cumulative (2024) Without Project,” and “Cumulative (2024) With 
Project” conditions, including incremental and net cumulative impacts. 
 
As indicated in Table 9, the “Combined Effects” criterion of 3.0 dBA and “Incremental Effects” criterion of 
1.0 dBA is not exceeded along any of the study area roadways.  Therefore, the proposed project, would 
result in less than significant impacts in this regard.  
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Table 9 
Cumulative Noise Scenario 

 

Roadway Segment 

dBA @ 100 Feet from Roadway Centerline Combined 
Effects 

Incremental 
Effects 

Cumulative 
(2024) with 

Project 
Noise Level 

Exceeds 
City’s 60 

dBA CNEL 
Residential 

Noise 
Standard? 

Cumulatively 
Significant 
Impact?1 Existing 

Cumulative 
(2024) 

without 
Project 

Cumulative 
(2024) with 

Project 

Difference in 
dBA Between 
Cumulative 
With Project 
and Existing 

Difference in dBA 
Between 

Cumulative With 
Project and 
Cumulative 

Without Project 

Citrus Plaza Drive  
South of West San Bernardino Avenue 63.1 63.7 63.7 0.6 0.0 Yes No 

West San Bernardino Avenue 
West of Citrus Plaza Drive 65.2 66.7 66.7 1.5 0.0 Yes No 
Citrus Plaza Drive to Tennessee Street 65.4 66.9 66.9 1.5 0.0 Yes No 
South Tennessee Street to North Tennessee 
Street 64.2 66.2 66.3 2.1 0.1 

Yes No 

Tennessee Street to Driveway 1 63.6 64.9 65.1 1.5 0.2 Yes No 
Driveway 1 to Texas Street 63.7 65.0 65.1 1.4 0.1 Yes No 
East of Texas Street  63.1 64.1 65.1 2.0 1.0 Yes No 

Tennessee Street 
South of West San Bernardino Avenue (I-210) 58.9 60.9 61.0 2.1 0.1 Yes No 
North of West San Bernardino Avenue 53.6 54.3 54.3 0.7 0.0 No No 
South of West San Bernardino Avenue2 - 57.4 57.4 - 0.0 No No 

Pioneer Avenue 
West of Texas Street 58.0 58.6 58.6 0.6 0.0 No No 
East of Texas Street 57.9 58.6 58.6 0.7 0.0 No No 

Texas Street 
North of Pioneer Avenue 55.0 57.2 57.2 2.2 0.0 No No 
Pioneer Avenue to Driveway 2 55.1 57.4 57.4 2.3 0.0 No No 
Driveway 2 to West San Bernardino Avenue 55.0 57.3 57.9 2.9 0.6 No No 
West San Bernardino Avenue to West 
Pennsylvania Avenue 59.8 60.9 61.1 1.3 0.2 Yes 

No 

West Pennsylvania Avenue to Lugonia 
Avenue 60.0 61.1 61.3 1.3 0.2 Yes 

No 

South of Lugonia Avenue  61.1 62.2 62.2 1.1 0.0 Yes No 
Lugonia Avenue 

West of Texas Street 58.5 60.0 60.0 1.5 0.0 No No 
East of Texas Street 61.7 62.7 62.7 1.0 0.0 Yes No 

Interstate 210 
I-210 northbound on-ramp 63.5 65.3 65.3 1.8 0.0 Yes No 
I-210 southbound off-ramp 62.5 64.3 64.4 1.9 0.1 Yes No 

ADT = average daily trips; dBA = A-weighted decibels; CNEL = community noise equivalent level 
Notes: 
1. A cumulative impact would occur if the “Combined Effects” and “Incremental Effects” criterion are exceeded and the modeled noise level exceeds the City’s exterior noise 

standard shown in Table 5. 
2. Tennessee Street south of San Bernardino Avenue is planned for future development; therefore, the roadway does not generate any trips under existing conditions. 
Source:  Noise modeling is based on traffic data within the Urban Crossroads’ Pioneer & Texas Residential Traffic Impact Analysis, dated April 6, 2019. 

 
 
Stationary Noise  
 
The project would allow construction of approximately 207 one- and two-story, single-family detached 
residences and associated infrastructure. Sources of noise that are typical of residential uses include 
garbage trucks, parking areas, and HVAC units.  
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Garbage Trucks 
 
The proposed project would involve occasional trash/recycling pickups from slow-moving garbage trucks.  
Trash/recycling pickup would occur throughout the site. Low-speed truck noise results from a 
combination of engine, exhaust, and tire noise as well as the intermittent sounds of back-up alarms and 
releases of compressed air associated with truck air-brakes.  However, trash/recycling truck operations 
would be short-term and irregular and are considered part of standard operations in the area (i.e. existing 
trash/recycling collection activities at adjacent uses).  Therefore, trash/recycling pickups would not 
introduce a new intrusive noise source compared to existing conditions.  As such, a less than significant 
impact would occur in this regard.  
 
Mechanical Equipment Noise 
 
HVAC units would be installed as part of the proposed project.  HVAC systems can result in noise levels of 
approximately 52 dBA Leq at 50 feet from the source.2  At the time of this analysis, the exact location of 
future HVAC units on-site is unknown.  However, the closest potential location of HVAC units on the site 
to the nearest sensitive receptor (i.e. residents to the east) would be approximately 80 feet.  At this 
distance, HVAC noise levels would be approximately 48 dBA.  Additionally, a six-foot stone wall would be 
constructed between the nearest HVAC unit and the closest sensitive receptor.  This six-foot wall would 
break the line of sight between the HVAC unit and the sensitive receptor and would attenuate the HVAC 
noise levels by approximately 8 dBA.3  Thus, noise levels produced by the nearest HVAC unit would be 
closer to 40 dBA.  As such, HVAC noise levels would not exceed City Code Section 8.06.070 exterior noise 
standards of 60 dBA (daytime) and 50 dBA (nighttime).  Impacts would be less than significant in this 
regard. 
 
Parking Lot Noise 
 
The project proposes residential parking spaces with a minimum of two enclosed garage spaces per unit 
for a total of approximately 414 spaces.  There would also be two additional driveway parking spaces per 
unit.  In total, the site would provide approximately 828 parking spaces. 
 
Traffic associated with residential parking areas is typically not of sufficient volume to exceed community 
noise standards, which are based on a time-averaged scale such as the day-night average sound level 
(DNL) (or Ldn) scale.  However, the instantaneous maximum sound levels generated by a car door 
slamming, engine starting up, and car pass-bys may be an annoyance to adjacent noise-sensitive 
receptors.  Estimates of the maximum noise levels associated with some parking activities are presented 
in Table 10, Maximum Noise Levels Generated by Parking Lots. 
 
  

                                                            
2 Elliott H. Berger, Rick Neitzel, and Cynthia A. Kladden, Noise Navigator Sound Level Database with Over 

1700 Measurement Values, July 6, 2010. 
3  Federal Highway Administration, Roadway Construction Noise Model User’s Guide, January 2016. 
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Table 10 

Maximum Noise Levels Generated by Parking Lots 
 

Noise Source Maximum Noise Levels 
at 50 Feet from Source 

Car door slamming 61 dBA Leq 
Car starting 60 dBA Leq 
Car idling 53 dBA Leq 
Notes: dBA = A-weighted Decibels; Leq = Equivalent Sound Level 
Source: Kariel, H. G., Noise in Rural Recreational Environments, Canadian Acoustics 19(5), 3-10, 1991. 

 
 
As shown in Table 10, parking noise levels range between 53 dBA and 61 dBA at a distance of 50 feet.  The 
414 outdoor driveway parking spaces would be spread throughout the site. The property line of the 
nearest sensitive receptors (residences to the east) is located approximately 100 feet west of the closest 
driveway parking spaces.  At this distance, parking noise levels would range between 47 dBA and 55 dBA.  
Based on City Code Section 8.06.070, exterior noise which exceeds 70 dBA (daytime) or 60 dBA (nighttime) 
for a cumulative period of more than five minutes in any hour would exceed the City’s noise standard.  As 
parking noise is temporary and short in duration, it is not anticipated that parking lot activities depicted 
in Table 10 would exceed five minutes in duration.  Therefore, parking lot noise would not exceed the 
City’s 70 dBA (daytime) and 60 dBA (nighttime) noise standard for stationary sources.  A less than 
significant impact would occur this regard. 
 
Noise Reduction Measures:   
 
NOI-1 Prior to Grading Permit issuance, the project Applicant shall demonstrate, to the satisfaction of 

the City of Redlands Land Use Services Department – Planning Division, that the project complies 
with the following: 

 
• Construction contracts specify that all construction equipment, fixed or mobile, shall be 

equipped with properly operating and maintained mufflers and other state required noise 
attenuation devices. 

 
• Property owners and occupants located within 200 feet of the project boundary shall be sent 

a notice, at least 15 days prior to commencement of construction of each phase, regarding 
the construction schedule of the proposed project.  A sign, legible at a distance of 50 feet, 
shall also be posted at the project construction site.  All notices and signs shall be reviewed 
and approved by the City of Redlands Community Development Director (or designee), prior 
to mailing or posting and shall indicate the dates and duration of construction activities, as 
well as provide a contact name and a telephone number where residents can inquire about 
the construction process and register complaints. 

 
• The Contractor shall provide evidence that a construction staff member will be designated as 

a Noise Disturbance Coordinator and will be present on-site during construction activities.  
The Noise Disturbance Coordinator shall be responsible for responding to any local complaints 
about construction noise.  When a complaint is received, the Noise Disturbance Coordinator 
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shall notify the City within 24 hours of the complaint, determine the cause of the noise 
complaint (e.g., starting too early, bad muffler, etc.), and implement reasonable measures to 
resolve the complaint, as deemed acceptable by the City of Redlands Community 
Development Director (or designee).  All notices that are sent to residential units immediately 
surrounding the construction site and all signs posted at the construction site shall include 
the contact name and the telephone number of the Noise Disturbance Coordinator. 

 
• Construction haul routes shall be designed to avoid noise sensitive uses (e.g., residences, 

convalescent homes, etc.), to the extent feasible. 
 
• During construction, stationary construction equipment shall be placed such that emitted 

noise is directed away from sensitive noise receivers. 
 
• Construction activities shall only take place during the allowable hours specified by the City 

Code of City of Redlands Section 8.06.120 (from 7:00 a.m. to 6:00 p.m. on weekdays, with no 
construction activities permitted on Sundays or Federal holidays). 

 
Mitigation Measures:  No mitigation required. 
 
NOI-2 Would the project result in the exposure of persons to or generation of excessive 

groundborne vibration or groundborne noise levels? 
 
Less Than Significant Impact.  Project construction can generate varying degrees of groundborne 
vibration, depending on the construction procedure and construction equipment.  Operation of 
construction equipment generates vibrations that spread through the ground and diminish in amplitude 
with distance from the source.  The effect on buildings located in the vicinity of the construction site often 
varies depending on soil type, ground strata, and construction characteristics of the receiver building(s).  
The results from vibration can range from no perceptible effects at the lowest vibration levels, to low 
rumbling sounds and perceptible vibration at moderate levels, to slight damage at the highest levels.  
Groundborne vibrations from construction activities rarely reach levels that damage structures. 
 
Construction vibration impacts include human annoyance and building damage.  Human annoyance 
occurs when construction vibration rises significantly above the threshold of human perception for 
extended periods of time.  Building damage can be cosmetic or structural.  Ordinary buildings that are not 
particularly fragile would not experience any cosmetic damage (e.g., plaster cracks) at distances beyond 
30 feet.  This distance can vary substantially depending on the soil composition and underground 
geological layer between vibration source and receiver.  In addition, not all buildings respond similarly to 
vibration generated by construction equipment.  For example, buildings that are constructed with typical 
timber frames and masonry show that a vibration level of up to 0.2 inch-per-second PPV is considered 
safe and would not result in any construction vibration damage.4  This evaluation uses the Federal Transit 
Administration (FTA) architectural damage criterion for continuous vibrations at non-engineered timber 
and masonry buildings of 0.2 inch-per-second peak particle velocity (PPV) and human annoyance criterion 
of 0.1 inch-per-second PPV in accordance with California Department of Transportation guidance.5  The 
                                                            

4  Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, September 
2018. 

5 California Department of Transportation, Transportation and Construction Vibration Guidance Manual, 
Table 20, September 2013. 
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FTA has published standard vibration velocities for construction equipment operations.  Typical vibration 
produced by construction equipment is detailed in Table 11, Typical Vibration Levels for Construction 
Equipment. 
 
Groundborne vibration decreases rapidly with distance.  The nearest structure is located approximately 
110 feet east of the of the proposed construction area (eastern portion of the site).  As indicated in Table 
11, vibration velocities from typical heavy construction equipment used during project construction would 
range from 0.0003 (a small bulldozer) to 0.0228 (vibratory roller) inch-per-second PPV at 110 feet from 
the source of activity, which would not exceed the FTA’s 0.2 inch-per-second PPV threshold.  Further, 
construction vibration would not cause excessive human annoyance as the highest groundborne vibration 
nearest sensitive receptors (i.e., 0.0228 inch-per-second PPV) would not exceed the 0.1 inch-per-second 
PPV human annoyance criteria.  Therefore, proposed construction activities associated with the project 
would not expose sensitive receptors to excessive groundborne vibration levels.  Vibration impacts 
associated with construction would be less than significant and no mitigation measures are required. 
 

Table 11 
Typical Vibration Levels for Construction Equipment 

 

Equipment 
Approximate peak particle 

velocity at 25 feet 
(inches/second)1 

Approximate peak particle 
velocity at 110 feet 
(inches/second)1 

Large bulldozer 0.0890 0.0096 
Loaded trucks 0.0760 0.0082 
Small bulldozer 0.0030 0.0003 
Vibratory roller 0.2100 0.0228 
Notes: 

1. Calculated using the following formula: 
   
 PPV equip = PPVref x (25/D)1.5 

 
where: PPV (equip) = the peak particle velocity in in/sec of the equipment adjusted for the 
distance 

PPV (ref) = the reference vibration level in in/sec from Table 7-4 of the FTA Transit 
Noise and Vibration Impact Assessment Manual 

D = the distance from the equipment to the receiver 
Source:  Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, 
September 2018. 

 
 
Mitigation Measures:  No mitigation measures are required. 
 
NOI-3 For a project located within the vicinity of a private airstrip or an airport land use plan or, 

where such a plan has not been adopted, within two miles of a public airport or public use 
airport, would the project expose people residing or working in the project area to excessive 
noise levels? 

 
No Impact.  The closest airport is the Redlands Municipal Airport, located approximately 2.5 miles to the 
northeast of the site.  The site is not within the Redlands Municipal Airport influence area where aircraft 
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noise levels are a concern.6  Thus, the proposed project would not expose people residing or working in 
the area to excessive noise levels.  No impacts would occur in this regard. 
 
Mitigation Measures:  No mitigation is required. 
  

                                                            
6 City of Redlands, Redlands Municipal Airport Land Use Compatibility Plan, Figure 2A (Aircraft Noise 

Concerns), Revised May 6, 2003. 
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Appendix A 
Noise Data 

 



Site Number:  Redlands Site #1 
Recorded By:  Pierre Glaize & Clara Eddy 
Job Number:  173796 
Date:  07/09/2019 
Time:  11:06 a.m. 
Location:  Across from Citrus Valley High School.  
Source of Peak Noise:  Traffic on West Pioneer Avenue. 

Noise Data 
Leq (dB) Lmin (dB) Lmax (dB) Peak (dB) 

65.7 45.6 85.1 101.2 
 

Equipment 
Category Type Vendor Model Serial No. Cert. Date Note 

 
Sound 

 

Sound Level Meter Brüel & Kjær 2250 3011133 04/08/2019  
Microphone Brüel & Kjær 4189 3086765 04/08/2019  
Preamp Brüel & Kjær ZC 0032 25380 04/08/2019  
Calibrator Brüel & Kjær 4231 2545667 04/08/2019  

Weather Data 
 
 

Est. 

Duration:  10 minutes Sky:  Sunny 
Note: dBA Offset = 0.00 Sensor Height (ft): 5 ft 
Wind Ave Speed (mph / m/s) Temperature (degrees Fahrenheit)  Barometer Pressure (inches) 

5 mph 76° 29.97 

 
Photo of Measurement Location 

 



2250

Instrument: 2250
Application: BZ7225 Version 4.7.4
Start Time: 07/09/2019 11:06:29
End Time: 07/09/2019 11:16:29
Elapsed Time: 00:10:00
Bandwidth: 1/3-octave
Max Input Level: 142.09

Time Frequency
Broadband (excl. Peak): FSI AC
Broadband Peak: C
Spectrum: FS Z

Instrument Serial Number:  3011133
Microphone Serial Number:  3086765
Input: Top Socket
Windscreen Correction: UA-1650
Sound Field Correction: Free-field

Calibration Time:  07/09/2019 07:16:01
Calibration Type:  External reference
Sensitivity: 43.7627919018269 mV/Pa

RED001

Start End Elapsed Overload LAeq LAFmax LAFmin
time time time [%] [dB] [dB] [dB]

Value   0.00 65.7 85.1 45.6
Time 11:06:29 AM 11:16:29 AM 0:10:00
Date 07/09/2019 07/09/2019



Cursor: (A)  Leq=65.7 dB  LFmax=85.1 dB  LFmin=45.6 dB
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Cursor: 07/09/2019 11:11:28 AM - 11:11:29 AM  LAIeq=47.8 dB  LAFmax=47.8 dB  LCpeak=74.6 dB  LAFmin=46.5 dB
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RED001

Start Elapsed LAIeq LAFmax LAFmin
time time [dB] [dB] [dB]

Value 47.8 47.8 46.5
Time 11:11:28 AM 0:00:01
Date 07/09/2019
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RED001 Periodic reports

Start Elapsed Overload LAIeq LAFmax LAFmin
time time [%] [dB] [dB] [dB]

Value   0.00 67.2 85.1 45.6
Time 11:06:29 AM 0:10:00
Date 07/09/2019
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Site Number:  Redlands Site #2 
Recorded By:  Pierre Glaize & Clara Eddy 
Job Number:  173796 
Date:  07/09/2019 
Time:  11:21 a.m. 
Location:  Corner of Baldwin Avenue and Texas Street. 
Source of Peak Noise:  Traffic on Baldwin Avenue 

Noise Data 
Leq (dB) Lmin (dB) Lmax (dB) Peak (dB) 

60.8 43.0 77.0 94.2 
 

Equipment 
Category Type Vendor Model Serial No. Cert. Date Note 

 
Sound 

 

Sound Level Meter Brüel & Kjær 2250 3011133 04/08/2019  
Microphone Brüel & Kjær 4189 3086765 04/08/2019  
Preamp Brüel & Kjær ZC 0032 25380 04/08/2019  
Calibrator Brüel & Kjær 4231 2545667 04/08/2019  

Weather Data 
 
 

Est. 

Duration:  10 minutes Sky:  Sunny 
Note: dBA Offset =  0.00 Sensor Height (ft): 5 ft 
Wind Ave Speed (mph / m/s) Temperature (degrees Fahrenheit)  Barometer Pressure (inches) 

7 mph 78° 29.97 

 
Photo of Measurement Location 

 



2250

Instrument: 2250
Application: BZ7225 Version 4.7.4
Start Time: 07/09/2019 11:21:17
End Time: 07/09/2019 11:31:17
Elapsed Time: 00:10:00
Bandwidth: 1/3-octave
Max Input Level: 142.09

Time Frequency
Broadband (excl. Peak): FSI AC
Broadband Peak: C
Spectrum: FS Z

Instrument Serial Number:  3011133
Microphone Serial Number:  3086765
Input: Top Socket
Windscreen Correction: UA-1650
Sound Field Correction: Free-field

Calibration Time:  07/09/2019 07:16:01
Calibration Type:  External reference
Sensitivity: 43.7627919018269 mV/Pa

RED002

Start End Elapsed Overload LAeq LAFmax LAFmin
time time time [%] [dB] [dB] [dB]

Value   0.00 60.8 77.0 43.0
Time 11:21:17 AM 11:31:17 AM 0:10:00
Date 07/09/2019 07/09/2019



Cursor: (A)  Leq=60.8 dB  LFmax=77.0 dB  LFmin=43.0 dB

RED002

12.50 31.50 63 125 250 500 1000 2000 4000 8000 16000 A C

10

20

30

40

50

60

70

80

90

100

110

120

130
dB 07/09/2019 11:21:17 AM - 11:31:17 AM

Hz
LZeq LZFmax LZFmin

Cursor: [78.0 ; 78.2[ dB   Level: 0.0%   Cumulative: 0.0%   

RED002

20 30 40 50 60 70 80 90 100 110 120 130 140

0

10

20

30

40

50

60

70

80

90

100
% Based on LAF , 10ms   Class width: 0.2 dB  07/09/2019 11:21:17 AM - 11:31:17 AM

dB

L1 = 72.7 dB
L5 = 68.0 dB
L10 = 64.5 dB
L50 = 49.5 dB
L90 = 45.1 dB
L95 = 44.6 dB
L99 = 43.9 dB

Level Cumulative



Cursor: 07/09/2019 11:26:16 AM - 11:26:17 AM  LAIeq=48.7 dB  LAFmax=48.3 dB  LCpeak=76.9 dB  LAFmin=44.8 dB

RED002

11:22:00 AM 11:24:00 AM 11:26:00 AM 11:28:00 AM 11:30:00 AM

20

40

60

80

100

120

140

Sound

dB

LAIeq LAFmax LCpeak LAFmin

RED002

Start Elapsed LAIeq LAFmax LAFmin
time time [dB] [dB] [dB]

Value 48.7 48.3 44.8
Time 11:26:16 AM 0:00:01
Date 07/09/2019



Cursor: (A)  Leq=46.5 dB
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RED002 Periodic reports

Start Elapsed Overload LAIeq LAFmax LAFmin
time time [%] [dB] [dB] [dB]

Value   0.00 63.0 77.0 43.0
Time 11:21:17 AM 0:10:00
Date 07/09/2019

Cursor: (A)  Leq=60.8 dB  LFmax=77.0 dB  LFmin=43.0 dB

RED002 Periodic reports
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Site Number:  Redlands Site #3 
Recorded By:  Pierre Glaize & Clara Eddy 
Job Number:  173796 
Date:  07/09/2019 
Time:  11:38 a.m. 
Location:  End of Vermont Street, perpendicular to San Bernardino Avenue. 
Source of Peak Noise:  Traffic on San Bernardino Avenue. 

Noise Data 
Leq (dB) Lmin (dB) Lmax (dB) Peak (dB) 

60.4 44.6 72.2 101.9 
 

Equipment 
Category Type Vendor Model Serial No. Cert. Date Note 

 
Sound 

 

Sound Level Meter Brüel & Kjær 2250 3011133 04/08/2019  
Microphone Brüel & Kjær 4189 3086765 04/08/2019  
Preamp Brüel & Kjær ZC 0032 25380 04/08/2019  
Calibrator Brüel & Kjær 4231 2545667 04/08/2019  

Weather Data 
 
 

Est. 

Duration:  10 minutes Sky:  Sunny 
Note: dBA Offset =  Sensor Height (ft): 5 ft 
Wind Ave Speed (mph / m/s) Temperature (degrees Fahrenheit)  Barometer Pressure (inches) 

7 mph 78° 29.97 

 
Photo of Measurement Location 

 



2250

Instrument: 2250
Application: BZ7225 Version 4.7.4
Start Time: 07/09/2019 11:38:05
End Time: 07/09/2019 11:48:05
Elapsed Time: 00:10:00
Bandwidth: 1/3-octave
Max Input Level: 142.09

Time Frequency
Broadband (excl. Peak): FSI AC
Broadband Peak: C
Spectrum: FS Z

Instrument Serial Number:  3011133
Microphone Serial Number:  3086765
Input: Top Socket
Windscreen Correction: UA-1650
Sound Field Correction: Free-field

Calibration Time:  07/09/2019 07:16:01
Calibration Type:  External reference
Sensitivity: 43.7627919018269 mV/Pa

RED003

Start End Elapsed Overload LAeq LAFmax LAFmin
time time time [%] [dB] [dB] [dB]

Value   0.00 60.4 72.2 44.6
Time 11:38:05 AM 11:48:05 AM 0:10:00
Date 07/09/2019 07/09/2019



Cursor: (A)  Leq=60.4 dB  LFmax=72.2 dB  LFmin=44.6 dB
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Cursor: 07/09/2019 11:43:04 AM - 11:43:05 AM  LAIeq=51.5 dB  LAFmax=50.8 dB  LCpeak=82.3 dB  LAFmin=48.8 dB
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RED003

Start Elapsed LAIeq LAFmax LAFmin
time time [dB] [dB] [dB]

Value 51.5 50.8 48.8
Time 11:43:04 AM 0:00:01
Date 07/09/2019



Cursor: (A)  Leq=50.0 dB

RED003

12.50 31.50 63 125 250 500 1000 2000 4000 8000 16000 A C

0

20

40

60

80

100

120

140
dB 07/09/2019 11:43:04 AM - 11:43:05 AM

Hz
LZeq

Cursor: 07/09/2019 11:38:05 AM - 12:38:05 PM  LAIeq=61.7 dB  LAFmax=72.2 dB  LCpeak=101.9 dB  LAFmin=44.6 dB

RED003 Periodic reports

11:40:00 AM 11:50:00 AM 12:00:00 PM 12:10:00 PM 12:20:00 PM 12:30:00 PM

20

40

60

80

100

120

140

Sound

dB

LAIeq LAFmax LCpeak LAFmin



RED003 Periodic reports

Start Elapsed Overload LAIeq LAFmax LAFmin
time time [%] [dB] [dB] [dB]

Value   0.00 61.7 72.2 44.6
Time 11:38:05 AM 0:10:00
Date 07/09/2019

Cursor: (A)  Leq=60.4 dB  LFmax=72.2 dB  LFmin=44.6 dB
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TRAFFIC NOISE LEVELS AND NOISE CONTOURS

Project Number: 173796
Project Name: Readlands Griffin Homes

Scenario: Existing

Background Information

Model Description: FHWA Highway Noise Prediction Model (FHWA-RD-77-108) with California Vehicle Noise (CALVENO) Emission Levels.
Source of Traffic Volumes: Ganddini (2018)
Community Noise Descriptor: Ldn: CNEL: x

Assumed 24-Hour Traffic Distribution: Day Evening Night
Total ADT Volumes 77.50% 12.90% 9.60%
Medium-Duty Trucks 84.80% 4.90% 10.30%
Heavy-Duty Trucks 86.50% 2.70% 10.80%

Design Vehicle Mix Distance from Centerline of Roadway
Analysis Condition Median ADT Speed Alpha Medium Heavy CNEL at Distance to Contour Calc

Roadway, Segment Lanes Width Volume (mph) Factor Trucks Trucks 100 Feet 70 CNEL 65 CNEL 60 CNEL 55 CNEL Dist
Ctirus Plaza Drive
South of San Bernardino Avenue 4 12 14,300 45 0.5 1.8% 0.7% 63.1 - 75 161 347 100
San Bernardino Avenue
West of Citrus Plaza Drive 5 16 17,300 50 0.5 1.8% 0.7% 65.2 - 103 222 478 100
Citrus Plaza Drive to Tennessee Street 3 0 25,000 45 0.5 1.8% 0.7% 65.4 49 106 229 492 100
South Tennessee Street to North Tennessee Street 2 0 19,400 45 0.5 1.8% 0.7% 64.2 41 89 192 414 100
Tennessee Street to Dwy.1 2 0 16,600 45 0.5 1.8% 0.7% 63.6 37 80 173 373 100
Dwy. 1 to Texas Street 2 0 17,100 45 0.5 1.8% 0.7% 63.7 38 82 176 380 100
East of Texas Street 2 0 14,900 45 0.5 1.8% 0.7% 63.1 35 75 161 347 100
Tennessee Street 
South of San Bernardino Avenue 2 0 10,000 35 0.5 1.8% 0.7% 58.9 - 39 84 181 100
North of San Bernardino Avenue 2 0 3,000 35 0.5 1.8% 0.7% 53.6 - - 38 81 100
Pioneer Avenue
West of Texas Street 2 0 8,200 35 0.5 1.8% 0.7% 58.0 - 34 74 158 100
East of Texas Street 2 0 8,000 35 0.5 1.8% 0.7% 57.9 - 34 72 156 100
Texas Street
North of Pioneer Avenue 2 12 4,100 35 0.5 1.8% 0.7% 55.0 - - 47 100 100
Pioneer Avenue to Dwy. 2 2 0 4,200 35 0.5 1.8% 0.7% 55.1 - - 47 101 100
Dwy. 2 to San Bernardino Avenue 2 0 4,100 35 0.5 1.8% 0.7% 55.0 - - 46 100 100
San Bernardino Avenue to West Pennsylvania Avenu 2 0 7,000 45 0.5 1.8% 0.7% 59.8 - 45 97 210 100
West Pennsylvania Avenue to Lugonia Avenue 2 0 7,300 45 0.5 1.8% 0.7% 60.0 - 46 100 216 100
South of Lugonia Avenue 2 0 9,400 45 0.5 1.8% 0.7% 61.1 - 55 118 255 100
Lugonia Avenue
West of Texas Street 2 0 9,300 35 0.5 1.8% 0.7% 58.5 - 37 80 172 100
East of Texas Street 4 0 10,600 45 0.5 1.8% 0.7% 61.7 - 60 130 281 100
Interstate 210
I-210 northbound on-ramp 1 0 16,400 45 0.5 1.8% 0.7% 63.5 37 80 171 369 100
I-210 southbound off-ramp 1 0 13,100 45 0.5 1.8% 0.7% 62.5 32 68 147 318 100

1 Distance is from the centerline of the roadway segment to the receptor location.
"-" = contour is located within the roadway right-of-way.
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TRAFFIC NOISE LEVELS AND NOISE CONTOURS

Project Number: 173796
Project Name: Readlands Griffin Homes

Scenario: Existing plus Project 

Background Information

Model Description: FHWA Highway Noise Prediction Model (FHWA-RD-77-108) with California Vehicle Noise (CALVENO) Emission Levels.
Source of Traffic Volumes: Ganddini (2018)
Community Noise Descriptor: Ldn: CNEL: x

Assumed 24-Hour Traffic Distribution: Day Evening Night
Total ADT Volumes 77.50% 12.90% 9.60%
Medium-Duty Trucks 84.80% 4.90% 10.30%
Heavy-Duty Trucks 86.50% 2.70% 10.80%

Design Vehicle Mix Distance from Centerline of Roadway
Analysis Condition Median ADT Speed Alpha Medium Heavy CNEL at Distance to Contour Calc

Roadway, Segment Lanes Width Volume (mph) Factor Trucks Trucks 100 Feet 70 CNEL 65 CNEL 60 CNEL 55 CNEL Dist
Ctirus Plaza Drive
South of San Bernardino Avenue 4 12 14,400 45 0.5 1.8% 0.7% 63.1 - 75 162 349 100
San Bernardino Avenue
West of Citrus Plaza Drive 5 16 17,400 50 0.5 1.8% 0.7% 65.2 - 103 223 480 100
Citrus Plaza Drive to Tennessee Street 3 0 24,600 45 0.5 1.8% 0.7% 65.3 49 105 226 487 100
South Tennesse Street to North Tennessee Street 2 0 20,500 45 0.5 1.8% 0.7% 64.5 43 92 199 429 100
Tennessee Street to Dwy.1 2 0 17,700 45 0.5 1.8% 0.7% 63.9 39 84 181 389 100
Dwy. 1 to Texas Strreet 2 0 17,500 45 0.5 1.8% 0.7% 63.8 39 83 179 386 100
East of Texas Street 2 0 15,200 45 0.5 1.8% 0.7% 63.2 35 76 163 352 100
Tennessee Street 
South of San Bernardino Avenue 2 0 10,000 35 0.5 1.8% 0.7% 58.9 - 39 84 181 100
North of San Bernardino Avenue 2 0 30,000 35 0.5 1.8% 0.7% 63.6 38 81 175 376 100
Pioneer Avenue
West of Texas Street 2 0 8,200 35 0.5 1.8% 0.7% 58.0 - 34 74 158 100
East of Texas Street 2 0 8,100 35 0.5 1.8% 0.7% 57.9 - 34 73 157 100
Texas Street
North of Pioneer Avenue 2 12 4,100 35 0.5 1.8% 0.7% 55.0 - - 47 100 100
Pioneer Avenue to Dwy. 2 2 0 4,300 35 0.5 1.8% 0.7% 55.2 - - 48 103 100
Dwy. 2 to San Bernardino Avenue 2 0 5,000 35 0.5 1.8% 0.7% 55.8 - - 53 114 100
San Bernardino Avenue to West Pennsylvania Avenu 2 0 7,500 45 0.5 1.8% 0.7% 60.1 - 47 102 219 100
West Pennsylvania Avenue to Lugonia Avenue 2 0 7,800 45 0.5 1.8% 0.7% 60.3 - 49 105 225 100
South of Lugonia Avenue 2 0 9,600 45 0.5 1.8% 0.7% 61.2 - 56 120 259 100
Lugonia Avenue
West of Texas Street 2 0 9,500 35 0.5 1.8% 0.7% 58.6 - 38 81 175 100
East of Texas Street 4 0 10,700 45 0.5 1.8% 0.7% 61.8 - 61 131 282 100
Interstate 210
I-210 northbound on-ramp 1 0 16,800 45 0.5 1.8% 0.7% 63.6 38 81 174 375 100
I-210 southbound off-ramp 1 0 13,500 45 0.5 1.8% 0.7% 62.7 32 70 150 324 100

1 Distance is from the centerline of the roadway segment to the receptor location.
"-" = contour is located within the roadway right-of-way.
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TRAFFIC NOISE LEVELS AND NOISE CONTOURS

Project Number: 173796
Project Name: Readlands Griffin Homes

Scenario: Opening Year Cumulative (2024) Without Project

Background Information

Model Description: FHWA Highway Noise Prediction Model (FHWA-RD-77-108) with California Vehicle Noise (CALVENO) Emission Levels.
Source of Traffic Volumes: Ganddini (2018)
Community Noise Descriptor: Ldn: CNEL: x

Assumed 24-Hour Traffic Distribution: Day Evening Night
Total ADT Volumes 77.50% 12.90% 9.60%
Medium-Duty Trucks 84.80% 4.90% 10.30%
Heavy-Duty Trucks 86.50% 2.70% 10.80%

Design Vehicle Mix Distance from Centerline of Roadway
Analysis Condition Median ADT Speed Alpha Medium Heavy CNEL at Distance to Contour Calc

Roadway, Segment Lanes Width Volume (mph) Factor Trucks Trucks 100 Feet 70 CNEL 65 CNEL 60 CNEL 55 CNEL Dist
Ctirus Plaza Drive
South of San Bernardino Avenue 4 12 16,300 45 0.5 1.8% 0.7% 63.7 - 82 176 379 100
San Bernardino Avenue
West of Citrus Plaza Drive 5 16 24,600 50 0.5 1.8% 0.7% 66.7 60 130 281 605 100
Citrus Plaza Drive to Tennessee Street 3 0 35,200 45 0.5 1.8% 0.7% 66.9 62 133 287 619 100
South Tennesse Street to North Tennessee Street 2 0 30,200 45 0.5 1.8% 0.7% 66.2 56 120 258 556 100
Tennessee Street to Dwy.1 2 0 22,300 45 0.5 1.8% 0.7% 64.9 45 98 211 454 100
Dwy. 1 to Texas Strreet 2 0 23,300 45 0.5 1.8% 0.7% 65.0 47 101 217 467 100
East of Texas Street 2 0 18,800 45 0.5 1.8% 0.7% 64.1 41 87 188 405 100
Tennessee Street 
South of San Bernardino Avenue (I-210) 2 0 16,100 35 0.5 1.8% 0.7% 60.9 - 54 115 248 100
North of San Bernardino Avenue 2 0 3,500 35 0.5 1.8% 0.7% 54.3 - - 42 90 100
South of San Bernardino Avenue 2 0 7,300 35 0.5 1.8% 0.7% 57.4 - - 68 147 101
Pioneer Avenue
West of Texas Street 2 0 9,400 35 0.5 1.8% 0.7% 58.6 - 37 81 173 100
East of Texas Street 2 0 9,400 35 0.5 1.8% 0.7% 58.6 - 37 81 173 100
Texas Street
North of Pioneer Avenue 2 12 6,800 35 0.5 1.8% 0.7% 57.2 - - 65 141 100
Pioneer Avenue to Dwy. 2 2 0 7,100 35 0.5 1.8% 0.7% 57.4 - - 67 144 100
Dwy. 2 to San Bernardino Avenue 2 0 7,000 35 0.5 1.8% 0.7% 57.3 - - 66 143 100
San Bernardino Avenue to West Pennsylvania Avenu 2 0 8,900 45 0.5 1.8% 0.7% 60.9 - 53 114 246 100
West Pennsylvania Avenue to Lugonia Avenue 2 0 9,300 45 0.5 1.8% 0.7% 61.1 - 55 118 253 100
South of Lugonia Avenue 2 0 12,000 45 0.5 1.8% 0.7% 62.2 - 65 139 300 100
Lugonia Avenue
West of Texas Street 2 0 12,900 35 0.5 1.8% 0.7% 60.0 - 46 99 214 100
East of Texas Street 4 0 13,300 45 0.5 1.8% 0.7% 62.7 - 70 151 326 100
Interstate 210
I-210 northbound on-ramp 1 0 24,600 45 0.5 1.8% 0.7% 65.3 48 104 225 484 100
I-210 southbound off-ramp 1 0 19,800 45 0.5 1.8% 0.7% 64.3 42 90 194 419 100

1 Distance is from the centerline of the roadway segment to the receptor location.
"-" = contour is located within the roadway right-of-way.
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TRAFFIC NOISE LEVELS AND NOISE CONTOURS

Project Number: 173796
Project Name: Readlands Griffin Homes

Scenario: One Year Cumulative (2024) With Project

Background Information

Model Description: FHWA Highway Noise Prediction Model (FHWA-RD-77-108) with California Vehicle Noise (CALVENO) Emission Levels.
Source of Traffic Volumes: Ganddini (2018)
Community Noise Descriptor: Ldn: CNEL: x

Assumed 24-Hour Traffic Distribution: Day Evening Night
Total ADT Volumes 77.50% 12.90% 9.60%
Medium-Duty Trucks 84.80% 4.90% 10.30%
Heavy-Duty Trucks 86.50% 2.70% 10.80%

Design Vehicle Mix Distance from Centerline of Roadway
Analysis Condition Median ADT Speed Alpha Medium Heavy CNEL at Distance to Contour Calc

Roadway, Segment Lanes Width Volume (mph) Factor Trucks Trucks 100 Feet 70 CNEL 65 CNEL 60 CNEL 55 CNEL Dist
Ctirus Plaza Drive
South of San Bernardino Avenue 4 12 16,400 45 0.5 1.8% 0.7% 63.7 - 82 176 380 100
San Bernardino Avenue
West of Citrus Plaza Drive 5 16 24,700 50 0.5 1.8% 0.7% 66.7 61 131 282 607 100
Citrus Plaza Drive to Tennessee Street 3 0 35,800 45 0.5 1.8% 0.7% 66.9 63 135 290 626 100
South Tennesse Street to North Tennessee Street 2 0 31,300 45 0.5 1.8% 0.7% 66.3 57 123 264 569 100
Tennessee Street to Dwy.1 2 0 23,400 45 0.5 1.8% 0.7% 65.1 47 101 218 469 100
Dwy. 1 to Texas Strreet 2 0 23,800 45 0.5 1.8% 0.7% 65.1 47 102 220 474 100
East of Texas Street 2 0 23,800 45 0.5 1.8% 0.7% 65.1 47 102 220 474 100
Tennessee Street 
South of San Bernardino Avenue (I-210) 2 0 16,200 35 0.5 1.8% 0.7% 61.0 - 54 116 249 100
North of San Bernardino Avenue 2 0 3,500 35 0.5 1.8% 0.7% 54.3 - - 42 90 100
South of San Bernardino Avenue 2 0 7,300 35 0.5 1.8% 0.7% 57.4 - - 68 147 101
Pioneer Avenue
West of Texas Street 2 0 9,400 35 0.5 1.8% 0.7% 58.6 - 37 81 173 100
East of Texas Street 2 0 9,500 35 0.5 1.8% 0.7% 58.6 - 38 81 175 100
Texas Street
North of Pioneer Avenue 2 12 6,800 35 0.5 1.8% 0.7% 57.2 - - 65 141 100
Pioneer Avenue to Dwy. 2 2 0 7,200 35 0.5 1.8% 0.7% 57.4 - - 67 145 100
Dwy. 2 to San Bernardino Avenue 2 0 8,000 35 0.5 1.8% 0.7% 57.9 - 34 72 156 100
San Bernardino Avenue to West Pennsylvania Avenu 2 0 9,400 45 0.5 1.8% 0.7% 61.1 - 55 118 255 100
West Pennsylvania Avenue to Lugonia Avenue 2 0 9,800 45 0.5 1.8% 0.7% 61.3 - 57 122 262 100
South of Lugonia Avenue 2 0 12,200 45 0.5 1.8% 0.7% 62.2 - 65 141 304 100
Lugonia Avenue
West of Texas Street 2 0 13,100 35 0.5 1.8% 0.7% 60.0 - 47 100 216 100
East of Texas Street 4 0 13,400 45 0.5 1.8% 0.7% 62.7 - 71 152 328 100
Interstate 210
I-210 northbound on-ramp 1 0 25,000 45 0.5 1.8% 0.7% 65.3 49 105 227 489 100
I-210 southbound off-ramp 1 0 20,200 45 0.5 1.8% 0.7% 64.4 42 91 197 424 100

1 Distance is from the centerline of the roadway segment to the receptor location.
"-" = contour is located within the roadway right-of-way.
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TRAFFIC NOISE LEVELS AND NOISE CONTOURS

Project Number: 173796
Project Name: Readlands Griffin Homes

Scenario: Horizon Year (2040) Without Project

Background Information

Model Description: FHWA Highway Noise Prediction Model (FHWA-RD-77-108) with California Vehicle Noise (CALVENO) Emission Levels.
Source of Traffic Volumes: Ganddini (2018)
Community Noise Descriptor: Ldn: CNEL: x

Assumed 24-Hour Traffic Distribution: Day Evening Night
Total ADT Volumes 77.50% 12.90% 9.60%
Medium-Duty Trucks 84.80% 4.90% 10.30%
Heavy-Duty Trucks 86.50% 2.70% 10.80%

Design Vehicle Mix Distance from Centerline of Roadway
Analysis Condition Median ADT Speed Alpha Medium Heavy CNEL at Distance to Contour Calc

Roadway, Segment Lanes Width Volume (mph) Factor Trucks Trucks 100 Feet 70 CNEL 65 CNEL 60 CNEL 55 CNEL Dist
Ctirus Plaza Drive
South of San Bernardino Avenue 4 12 18,000 45 0.5 1.8% 0.7% 64.1 - 87 188 405 100
San Bernardino Avenue
West of Citrus Plaza Drive 5 16 27,100 50 0.5 1.8% 0.7% 67.1 65 139 299 645 100
Citrus Plaza Drive to Tennessee Street 3 0 38,700 45 0.5 1.8% 0.7% 67.3 66 142 306 659 100
South Tennesse Street to North Tennessee Street 2 0 34,000 45 0.5 1.8% 0.7% 66.7 60 130 279 601 100
Tennessee Street to Dwy.1 2 0 28,100 45 0.5 1.8% 0.7% 65.9 53 114 246 529 100
Dwy. 1 to Texas Strreet 2 0 28,100 45 0.5 1.8% 0.7% 65.9 53 114 246 529 100
East of Texas Street 2 0 19,600 45 0.5 1.8% 0.7% 64.3 42 90 193 416 100
Tennessee Street 
South of San Bernardino Avenue (I-210) 2 0 17,700 35 0.5 1.8% 0.7% 61.3 - 57 123 265 100
North of San Bernardino Avenue 2 0 8,600 35 0.5 1.8% 0.7% 58.2 - 35 76 163 100
South of San Bernardino Avenue 2 0 8,100 35 0.5 1.8% 0.7% 57.9 - 34 73 157 101
Pioneer Avenue
West of Texas Street 2 0 10,400 35 0.5 1.8% 0.7% 59.0 - 40 86 186 100
East of Texas Street 2 0 10,300 35 0.5 1.8% 0.7% 59.0 - 40 86 184 100
Texas Street
North of Pioneer Avenue 2 12 7,400 35 0.5 1.8% 0.7% 57.6 - - 69 149 100
Pioneer Avenue to Dwy. 2 2 0 7,800 35 0.5 1.8% 0.7% 57.8 - 33 71 153 100
Dwy. 2 to San Bernardino Avenue 2 0 7,700 35 0.5 1.8% 0.7% 57.7 - 33 70 152 100
San Bernardino Avenue to West Pennsylvania Avenu 2 0 9,800 45 0.5 1.8% 0.7% 61.3 - 57 122 262 100
West Pennsylvania Avenue to Lugonia Avenue 2 0 10,200 45 0.5 1.8% 0.7% 61.5 - 58 125 269 100
South of Lugonia Avenue 2 0 13,200 45 0.5 1.8% 0.7% 62.6 - 69 149 320 100
Lugonia Avenue
West of Texas Street 2 0 22,500 35 0.5 1.8% 0.7% 62.4 - 67 144 310 100
East of Texas Street 4 0 22,000 45 0.5 1.8% 0.7% 64.9 46 98 212 456 100
Interstate 210
I-210 northbound on-ramp 1 0 27,000 45 0.5 1.8% 0.7% 65.7 51 111 239 515 100
I-210 southbound off-ramp 1 0 21,800 45 0.5 1.8% 0.7% 64.7 45 96 207 446 100

1 Distance is from the centerline of the roadway segment to the receptor location.
"-" = contour is located within the roadway right-of-way.
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TRAFFIC NOISE LEVELS AND NOISE CONTOURS

Project Number: 173796
Project Name: Readlands Griffin Homes

Scenario: Horizon Year (2040) With Project

Background Information

Model Description: FHWA Highway Noise Prediction Model (FHWA-RD-77-108) with California Vehicle Noise (CALVENO) Emission Levels.
Source of Traffic Volumes: Ganddini (2018)
Community Noise Descriptor: Ldn: CNEL: x

Assumed 24-Hour Traffic Distribution: Day Evening Night
Total ADT Volumes 77.50% 12.90% 9.60%
Medium-Duty Trucks 84.80% 4.90% 10.30%
Heavy-Duty Trucks 86.50% 2.70% 10.80%

Design Vehicle Mix Distance from Centerline of Roadway
Analysis Condition Median ADT Speed Alpha Medium Heavy CNEL at Distance to Contour Calc

Roadway, Segment Lanes Width Volume (mph) Factor Trucks Trucks 100 Feet 70 CNEL 65 CNEL 60 CNEL 55 CNEL Dist
Ctirus Plaza Drive
South of San Bernardino Avenue 4 12 18,100 45 0.5 1.8% 0.7% 64.1 - 87 188 406 100
San Bernardino Avenue
West of Citrus Plaza Drive 5 16 27,200 50 0.5 1.8% 0.7% 67.2 65 139 300 647 100
Citrus Plaza Drive to Tennessee Street 3 0 39,400 45 0.5 1.8% 0.7% 67.4 67 144 310 667 100
South Tennesse Street to North Tennessee Street 2 0 35,100 45 0.5 1.8% 0.7% 66.8 61 132 285 614 100
Tennessee Street to Dwy.1 2 0 29,200 45 0.5 1.8% 0.7% 66.0 54 117 252 543 100
Dwy. 1 to Texas Strreet 2 0 28,500 45 0.5 1.8% 0.7% 65.9 53 115 248 535 100
East of Texas Street 2 0 19,900 45 0.5 1.8% 0.7% 64.4 42 91 195 421 100
Tennessee Street 
South of San Bernardino Avenue (I-210) 2 0 17,800 35 0.5 1.8% 0.7% 61.4 - 57 123 266 100
North of San Bernardino Avenue 2 0 8,600 35 0.5 1.8% 0.7% 58.2 - 35 76 163 100
South of San Bernardino Avenue 2 0 8,100 35 0.5 1.8% 0.7% 57.9 - 34 73 157 101
Pioneer Avenue
West of Texas Street 2 0 10,400 35 0.5 1.8% 0.7% 59.0 - 40 86 186 100
East of Texas Street 2 0 10,400 35 0.5 1.8% 0.7% 59.0 - 40 86 186 100
Texas Street
North of Pioneer Avenue 2 12 7,400 35 0.5 1.8% 0.7% 57.6 - - 69 149 100
Pioneer Avenue to Dwy. 2 2 0 7,900 35 0.5 1.8% 0.7% 57.8 - 33 72 154 100
Dwy. 2 to San Bernardino Avenue 2 0 8,700 35 0.5 1.8% 0.7% 58.3 - 35 76 165 100
San Bernardino Avenue to West Pennsylvania Avenu 2 0 10,300 45 0.5 1.8% 0.7% 61.5 - 58 126 271 100
West Pennsylvania Avenue to Lugonia Avenue 2 0 10,700 45 0.5 1.8% 0.7% 61.7 - 60 129 278 100
South of Lugonia Avenue 2 0 13,400 45 0.5 1.8% 0.7% 62.6 32 70 150 323 100
Lugonia Avenue
West of Texas Street 2 0 22,700 35 0.5 1.8% 0.7% 62.4 - 67 145 312 100
East of Texas Street 4 0 22,100 45 0.5 1.8% 0.7% 64.9 46 99 212 458 100
Interstate 210
I-210 northbound on-ramp 1 0 27,400 45 0.5 1.8% 0.7% 65.7 52 112 241 520 100
I-210 southbound off-ramp 1 0 22,200 45 0.5 1.8% 0.7% 64.8 45 97 210 452 100

1 Distance is from the centerline of the roadway segment to the receptor location.
"-" = contour is located within the roadway right-of-way.
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1 INTRODUCTION 

This report presents the results of the traffic impact analysis (TIA) for the proposed Pioneer & 
Texas Residential (Project) which is located south of Pioneer Avenue and west of Texas Street in 
the City of Redlands.  A preliminary site plan is shown on Exhibit 1-1. The study area and Project 
location are illustrated on Exhibit 1-2. 

The purpose of this traffic impact analysis is to evaluate the potential impacts to traffic and 
circulation associated with the development of the proposed Project, and to recommend 
improvements to mitigate impacts considered significant in comparison to established 
regulatory thresholds.  The scope of this study has been developed through consultation with 
the City of Redlands, and follows the City’s traffic study requirements.  The Project Traffic Study 
Scoping agreement with the City of Redlands is provided in Appendix 1.1 of this TIA. 

1.1 PROJECT OVERVIEW 

The Project is proposed to consist of 207 single family residential dwelling units.  It is assumed 
that the Project will be constructed and at full occupancy by 2024. Trips generated by the 
Project’s proposed land use has been estimated based on trip generation rates collected by the 
Institute of Transportation Engineers (ITE) and published in their most current edition of the 
Trip Generation manual, 10th Edition, 2017. (1) The Project is anticipated to generate a net 
total of approximately 1,956 trip-ends per day with 153 AM peak hour trips and 205 PM peak 
hour trips.  The assumptions and methods used to estimate the Project’s trip generation 
characteristics are discussed in detail in Section 4.1 Project Trip Generation of this report. 

1.2 ANALYSIS SCENARIOS 

For the purposes of this traffic study, potential impacts to traffic and circulation have been 
assessed for each of the following conditions: 

• Existing (1 scenario) 

• Existing plus Project (1 scenario) 

• Opening Year Cumulative (2024), Without and With Project (2 scenarios) 

• Horizon Year (2040), Without and With Project (2 scenarios) 
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1.2.1 EXISTING CONDITIONS 

Information for Existing conditions is disclosed to represent the baseline traffic conditions as 
they existed at the time this report was prepared.  After the traffic counts for this TIA were 
performed, a traffic signal was installed at the intersection of Texas Street and Pioneer 
Avenue.  The addition of the traffic signal is not likely to significantly increase the traffic 
volumes, so the analysis within this report is still valid.  The intersection of Texas Street & 
Pioneer Avenue was evaluated with a traffic signal, and found to operate at acceptable LOS 
during AM, mid-day and PM peak hours.   

1.2.2 EXISTING PLUS PROJECT CONDITIONS 

The Existing Plus Project (E+P) analysis determines significant traffic impacts that would 
occur on the existing roadway system with the addition of Project traffic.  The E+P analysis 
has been utilized to identify the project-specific impacts associated solely with the 
development of the proposed Project based on a comparison of the E+P traffic conditions to 
Existing conditions. 

1.2.3 OPENING YEAR CUMULATIVE (2024) CONDITIONS 

The Opening Year Cumulative (2024) conditions analysis will be utilized to determine 
if improvements funded through local and regional transportation mitigation fee programs, 
such as City of Redlands Development Impact Fee (DIF) program, can mitigate any 
forecasted cumulatively significant traffic impacts as identified by the City of Redlands.  If the 
planned and funded improvements can provide the necessary improvements in delay, then 
the Project’s payment into these established fee programs will be considered as near-
term cumulative mitigation.  Other improvements needed beyond the “funded” improvements 
(such as localized improvements to non-funded facilities) are identified as such. To 
account for background traffic, a list of other known cumulative development projects 
within the study area were included in addition to a 12.62% ambient growth factor.  The 
ambient growth factor of 12.62% approximately equates to a growth rate of 2% compounded 
annually for six years as identified in the Scoping Agreement with the City of Redlands.  

1.2.4 HORIZON YEAR (2040) CONDITIONS 

The Horizon Year (2040) conditions analysis will be utilized to determine if improvements 
funded through local and regional transportation mitigation fee programs, such as the City of 
Redlands Development Impact Fee (DIF) program, or other approved funding mechanism 
can accommodate the cumulative traffic at the target LOS identified by the City of Redlands.  
If the planned and funded improvements can provide the necessary improvements in delay, 
then the Project’s payment into these established fee programs will be considered as 
long-range cumulative mitigation.  Other improvements needed beyond the “funded” 
improvements (such as localized improvements to non-funded facilities) are identified as such. 
Traffic projections for Horizon Year (2040) Without Project conditions were derived from 
the San Bernardino Transportation Analysis Model (SBTAM) using accepted 
procedures for model forecast refinement and smoothing.   

4
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1.3 STUDY AREA 

To ensure that this TIA satisfies the City of Redlands’ traffic study requirements, Urban 
Crossroads, Inc. prepared a project traffic study scoping package for review by City staff prior to 
the preparation of this report.  The Agreement provides an outline of the Project study area, 
trip generation, trip distribution, and analysis methodology.  The Agreement approved by the 
City is included in Appendix 1.1. 

1.3.1 INTERSECTIONS 

The following 8 study area intersections shown on Exhibit 1-2 and listed in Table 1-1 were 
selected for this TIA based on consultation with City of Redlands staff.  The “50 peak hour trip” 
criterion utilized by the City of Redlands is consistent with the methodology employed by the 
County of San Bernardino, and generally represents a minimum number of trips at which a 
typical intersection would have the potential to be substantively impacted by a given 
development proposal.  Although each intersection may have unique operating characteristics, 
this traffic engineering rule of thumb is a widely utilized tool for estimating a potential area of 
impact (i.e., study area).   

TABLE 1-1: INTERSECTION ANALYSIS LOCATIONS 

ID Intersection Location Jurisdiction 

1 SR-210 SB Ramps / Citrus Plaza Drive & San Bernardino Avenue Caltrans 

2 SR-210 NB Ramps / Tennessee Street & San Bernardino Avenue Caltrans 

3 Tennessee Street & San Bernardino Avenue Redlands 

4 Driveway 1 & San Bernardino Avenue – Future Intersection Redlands 

5 Texas Street & Pioneer Avenue Redlands 

6 Texas Street & San Bernardino Avenue Redlands 

7 Texas Street & Driveway 2 – Future Intersection Redlands 

8 Texas Street & San Bernardino Avenue Redlands 

The Project is located in the vicinity of Citrus Valley High School. As such, in order to account for 
unique traffic patterns adjacent to the schools, additional intersections were included in the 
study area based on discussions with City staff although the Project is anticipated to contribute 
less than 50 peak hour trips to the intersections. 

1.4 SUMMARY OF FINDINGS 

This section provides a summary of the analysis results for Existing (2018), E+P, Opening Year 
Cumulative (2024), and Horizon Year (2040) traffic conditions. 
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1.4.1 EXISTING (2018) CONDITIONS 

Intersection Operations 

A summary of LOS results for Existing traffic conditions are presented in Exhibit 1-3.  As shown, 
there is one study area intersection currently operating at an unacceptable LOS (LOS D or 
worse) during the peak hours.  

Since the preparation of the TIA, a traffic signal has been installed at the intersection of Texas 
Street and Pioneer Avenue.  The addition of a traffic signal is not likely to significantly increase 
the traffic volumes.  The intersection of Texas Street & Pioneer Avenue was evaluated with a 
traffic signal, and found to operate at acceptable LOS during AM, mid-day and PM peak hours.  
Traffic Signal Warrant Analysis 

The following intersections currently warrant a traffic signal based on peak hour traffic 
volumes: 

• Tennessee St. & San Bernardino Av. (#3)

1.4.2 E+P CONDITIONS 

Intersection Operations 

As shown on Exhibit 1-3, there are no additional study area intersections anticipated to operate 
at an unacceptable LOS with the addition of Project traffic, from the location previously 
identified under Existing (2018) traffic conditions. 

Traffic Signal Warrant Analysis 

No additional study area intersections are anticipated to meet either peak hour or planning 
level (daily volume based) traffic signal warrants for E+P traffic conditions. 

Deficiencies and Recommended Improvements 

The addition of Project traffic is not anticipated to result in any direct traffic impacts at the 
study area intersections.  Cumulative traffic impacts are deficiencies that are not directly 
caused by the Project, but occur as a result of regional growth combined with that or other 
nearby cumulative development projects or if the project is anticipated to contribute traffic to a 
deficient intersection under pre-project conditions (i.e., 50 or more peak hour trips).  The 
Project’s contribution to a particular cumulative transportation deficiency is deemed 
cumulatively considerable if the Project adds significant traffic to the forecasted deficiency. 

The following study area intersections are anticipated to operate at a deficient LOS for Existing 
(2018) traffic conditions and would continue to operate at an unacceptable LOS with the 
addition of Project traffic: 

• Tennessee St. & San Bernardino Av. (#3) – LOS F AM and mid-day peak hours

6
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The Project will contribute fair share/payment of fees towards other improvements listed that 
are not being constructed by the Project.  The locations where only a fair share 
contribution/payment of fees has been identified would remain a significant impact until such 
time the recommended improvement is implemented. 

Impact 1.1 – Tennessee Street & San Bernardino Avenue (#3) – Although this intersection was 
found to operate at an unacceptable LOS (LOS E or worse) during the AM and mid-day peak 
hours under Existing traffic conditions, the intersection is anticipated to continue to operate at 
unacceptable levels during both peak hours with the addition of Project traffic.  As such, the 
impact is considered significant (Project Impact 1.1). 

Mitigation Measure 1.1 – Tennessee Street & San Bernardino Avenue (#3) – The intersection 
of Tennessee Street & San Bernardino Avenue is currently operating at an unacceptable LOS 
and is anticipated to continue to operate at an unacceptable LOS under future scenarios. It is 
recommended that the Project stripe a southbound right turn lane in order to improve the 
traffic conditions to pre-project conditions or better.  

1.4.3 OPENING YEAR CUMULATIVE (2024) WITHOUT PROJECT CONDITIONS 

Intersection Operations 

As shown on Exhibit 1-3, there are 5 additional study area intersections that are anticipated to 
operate at an unacceptable LOS under Opening Year Cumulative (2024) Without Project traffic 
conditions during one or both peak hours, in addition to the one deficient intersection 
previously identified for Existing and E+P traffic conditions. 

Traffic Signal Warrant Analysis 

No additional study area intersections are anticipated to meet peak hour volume-based traffic 
signal warrants for Opening Year Cumulative (2024) traffic conditions. 

1.4.4 OPENING YEAR CUMULATIVE (2024) WITH PROJECT CONDITIONS 

Intersection Operations 

As shown on Exhibit 1-3, there are no additional study area intersections that are anticipated to 
operate at an unacceptable LOS under Opening Year Cumulative (2024) With Project traffic 
conditions during one or both peak hours, in addition to the deficient intersections previously 
identified for Opening Year Cumulative (2024) Without Project traffic conditions. 

Traffic Signal Warrant Analysis 

No additional study area intersections are anticipated to meet peak hour volume-based traffic 
signal warrants for Opening Year Cumulative (2024) traffic conditions. 

Deficiencies and Recommended Improvements 

Cumulative traffic impacts are deficiencies that are not directly caused by the Project, but occur 
as a result of regional growth combined with that or other nearby cumulative development 
projects or if the project is anticipated to contribute traffic to a deficient intersection under pre-

8
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project conditions (i.e., 50 or more peak hour trips).  The Project’s contribution to a particular 
cumulative transportation deficiency is deemed cumulatively considerable if the Project adds 
significant traffic to the forecasted deficiency. 

The following study area intersections are anticipated to operate at a deficient LOS for Opening 
Year Cumulative (2024) With Project traffic conditions: 

• SR-210 SB Ramps/Citrus Plaza Dr. & San Bernardino Av. (#1) – LOS E mid-day peak hour only 

• SR-210 NB Ramps/Tennessee St. & San Bernardino Av. (#2) – LOS F mid-day and PM peak hours 

• Tennessee St. & San Bernardino Av. (#3) – LOS F AM, mid-day, and PM peak hours 

• Texas St. & San Bernardino Av. (#7) – LOS E mid-day peak hour; LOS F PM peak hour 

• Texas St. & Lugonia Av. (#8) – LOS D AM and mid-day peak hour; LOS F PM peak hour 

The Project will contribute fair share/payment of fees towards other improvements listed that 
are not being constructed by the Project.  The locations where only a fair share 
contribution/payment of fees has been identified would remain a significant impact until such 
time the recommended improvement is implemented. 

1.4.5 HORIZON YEAR (2040) WITHOUT PROJECT CONDITIONS 

Intersection Operations 

As shown on Exhibit 1-3, there are no additional study area intersections that are anticipated to 
operate at an unacceptable LOS under Horizon Year (2040) Without Project traffic conditions 
during one or both peak hours, in addition to the 6 intersections identified previously for 
Opening Year Cumulative (2024) traffic conditions. 

Traffic Signal Warrant Analysis 

No additional study area intersections are anticipated to meet peak hour volume-based traffic 
signal warrants for Horizon Year (2040) Without Project traffic conditions. 

1.4.6 HORIZON YEAR (2040) WITH PROJECT CONDITIONS 

Intersection Operations 

As shown on Exhibit 1-3, there are no additional study area intersections that are anticipated to 
operate at an unacceptable LOS under Horizon Year (2040) With Project traffic conditions 
during one or both peak hours, in addition to the 6 intersections identified previously for 
Opening Year Cumulative (2024) traffic conditions. 

Traffic Signal Warrant Analysis 

No additional study area intersections are anticipated to meet peak hour volume-based traffic 
signal warrants for Horizon Year (2040) With Project traffic conditions. 
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Deficiencies and Recommended Improvements 

Cumulative traffic impacts are deficiencies that are not directly caused by the Project, but occur 
as a result of regional growth combined with that or other nearby cumulative development 
projects or if the project is anticipated to contribute traffic to a deficient intersection under pre-
project conditions (i.e., 50 or more peak hour trips). The Project’s contribution to a particular 
cumulative transportation deficiency is deemed cumulatively considerable if the Project adds 
significant traffic to the forecasted deficiency. 

The following study area intersections are anticipated to operate at a deficient LOS for Horizon 
Year (2040) With Project traffic conditions: 

• SR-210 SB Ramps/Citrus Plaza Dr. & San Bernardino Av. (#1) – LOS E AM peak hour; LOS F mid-
day and PM peak hours 

• SR-210 NB Ramps/Tennessee St. & San Bernardino Av. (#2) – LOS F AM, mid-day, and PM peak 
hours 

• Tennessee St. & San Bernardino Av. (#3) – LOS F AM, mid-day, and PM peak hours 

• Texas St. & Pioneer Av. (#5) – LOS F mid-day peak hour; LOS D PM peak hour 

• Texas St. & San Bernardino Av. (#7) – LOS F AM, mid-day, and PM peak hours 

• Texas St. & Lugonia Av. (#8) – LOS E AM peak hour; LOS F mid-day and PM peak hours 

The Project will contribute fair share/payment of fees towards other improvements listed that 
are not being constructed by the Project.  The locations where only a fair share 
contribution/payment of fees has been identified would remain a significant impact until such 
time the recommended improvement is implemented. 

1.5 LOCAL AND REGIONAL FUNDING MECHANISMS 

Transportation improvements within the City of Redlands are funded through a combination of 
direct project mitigation, development impact fee programs or fair share contributions, such as 
the City of Redlands Development Impact Fee (DIF) program.  Identification and timing of 
needed improvements is generally determined through local jurisdictions based upon a variety 
of factors. 

Table 1-2 lists the incremental intersection improvements that are required for each analysis 
scenario from Existing and Horizon Year (2040) traffic conditions to alleviate circulation system 
deficiencies.  The regional and local transportation impact fee programs have each been 
reviewed and compared to the recommended improvements for each impacted facility.  
Recommended improvements already identified and included in the City of Redlands DIF are 
clearly denoted.  If an impacted facility was found to require improvements beyond those 
already identified within the fee program, the Project would be required to contribute the 
associated intersection or roadway fair-share percentage toward the costs of the 
recommended improvements.  The fair-share calculations, presented on Table 1-2, indicate 
that the Project contributes 0.8% to 9.2% of new vehicle trips to these intersections.  The 
construction of facilities by the Project Applicant would be eligible for DIF credit and 
reimbursement if the construction exceeds the Project’s fair share, as identified in Table 1-2. 
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The improvements listed in Table 1-2 comprise lane additions/modifications, installation of 
signals and signal modifications.  As noted, the identified improvements are covered either by 
the City of Redlands DIF Program or as a fair-share contribution, if not covered by a fee 
program.  Depending on the width of the existing pavement and right-of-way, these 
improvements may involve only striping modifications or they may involve construction of 
additional pavement width.  Additional discussion of the relevant pre-existing transportation 
impact fee programs is provided below. 

1.5.1 CITY OF REDLANDS DEVELOPMENT IMPACT FEE PROGRAM 

The City of Redlands adopted the latest update to their Development Impact Fee (DIF) program 
in 2017.  Fees from new residential, commercial and industrial development are collected to 
fund Measure “I” compliant regional facilities as well as local facilities.  Under the City’s DIF 
program, the City may grant to developers a credit against specific components of fees when 
those developers construct certain facilities and landscaped medians identified in the list of 
improvements funded by the DIF program.   

After the City’s DIF fees are collected, they are placed in a separate restricted use account 
pursuant to the requirements of Government Code sections 66000 et seq.  The timing to use 
the DIF fees is established through periodic capital improvement programs which are overseen 
by the City’s Municipal Utilities and Engineering Department.  Periodic traffic counts, review of 
traffic accidents, and a review of traffic trends throughout the City are also periodically 
performed by City staff and consultants.  The City uses this data to determine the timing of the 
improvements listed in its facilities list.  The City also uses this data to ensure that the 
improvements listed on the facilities list are constructed before the LOS falls below the LOS 
performance standards adopted by the City.  In this way, the improvements are constructed 
before the LOS falls below the City’s LOS performance thresholds.  The City’s DIF program 
establishes a timeline to fund, design, and build the improvements.   

A summary of off-site improvements needed to address cumulative traffic impacts for E+P, 
Opening Year Cumulative (2024) and Horizon Year (2040) traffic conditions is included in Table 
1-2.  Improvements found to be included in City of Redlands Impact Fee (DIF) program have 
been identified as such.  Payment of fees to this program may be considered as mitigation for 
these improvements.  These fees are collected as part of a funding mechanism aimed at 
ensuring that regional highways and arterial expansions keep pace with the projected vehicle 
trip increases.  
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1.5.2 MEASURE “I” FUNDS 

In 2004, the voters of San Bernardino County approved the 30-year extension of Measure “I,” a 
one-half of one percent sales tax on retail transactions, through the year 2040, for 
transportation projects including, but not limited to, infrastructure improvements, commuter 
rail, public transit, and other identified improvements.  The Measure “I” extension requires that 
a regional traffic impact fee be created to ensure development is paying its fair share.  A 
regional Nexus study was prepared by SBCTA and concluded that each jurisdiction should 
include a regional fee component in their local programs in order to meet the Measure “I” 
requirement.  The regional component assigns specific facilities and cost sharing formulas to 
each jurisdiction and was most recently updated in November 2011.  Revenues collected 
through these programs are used in tandem with Measure “I” funds to deliver projects 
identified in the Nexus Study.  While Measure “I” is a self-executing sales tax administered by 
SBCTA, it bears discussion here because the funds raised through Measure “I” have funded in 
the past and will continue to fund new transportation facilities in San Bernardino County. 

1.5.3 FAIR SHARE CONTRIBUTION 

Project mitigation may include a combination of fee payments to established programs, 
construction of specific improvements, payment of a fair share contribution toward future 
improvements or a combination of these approaches.  Improvements constructed by 
development may be eligible for a fee credit or reimbursement through the program where 
appropriate (to be determined at the City’s discretion). 

When off-site improvements are identified with a minor share of responsibility assigned to 
proposed development, the approving jurisdiction may elect to collect a fair share contribution 
or require the development to construct improvements.  Detailed fair share calculations, for 
each peak hour, have been provided on Table 1-3 for the deficient intersections shown 
previously on Table 1-2. 

Improvements included in a defined program and constructed by development may be eligible 
for a fee credit or reimbursement through the program where appropriate.  A rough order of 
magnitude cost has been prepared to determine the appropriate contribution value based 
upon the project’s fair share of traffic as part of the project approval process.  Table 1-2 also 
summarize the applicable cost associated with each of the recommended improvements based 
on the preliminary construction cost estimates found in Appendix G of the San Bernardino 
County CMP in conjunction with a cost escalation factor of 1.484 to reflect current (2019) costs.  
Based on the Project fair share percentages shown on Table 1-2, the Project’s fair share cost is 
estimated at $60,521 for the study area intersections.  These estimates are a rough order of 
magnitude only as they are intended only for discussion purposes and do not imply any legal 
responsibility or formula for contributions or mitigation. 

14
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1.5.4 MEASURE “U”  

As stated by Measure “U,”  

The purpose and intent of this initiative measure is to establish comprehensive and 
inviolable principles of managed development for the City of Redlands that will 

preserve, enhance and maintain the special quality of life valued by this community. 
The principles of managed development established by this initiative measure assure 
that future development within the City of Redlands occurs in a way that promotes 

the social and economic well-being of the entire community. 

In order to be in compliance with Measure “U”, the Project is required to maintain a minimum 
LOS C or better at all intersections presently at LOS C or better.  Where the current level of 
service at a location within the City of Redlands is below the Level of Service (LOS) C standard, 
no development project shall be approved that cannot be mitigated so that it does not reduce 
the existing level of service at that location (i.e. intersections in Redlands that are deficient to 
start out with are acceptable as long as they do not further degrade LOS). A LOS D standard is 
acceptable on a case by case basis upon approval by a four-fifths (4/5ths) vote of the total 
authorized members of the City Council. 

1.6  CUMULATIVE IMPACTS  

A summary of the cumulatively impacted study area intersections and recommended mitigation 
measures to address cumulatively significant impacts are described in detail within Section 6 
Opening Year Cumulative (2024) Traffic Conditions and Section 7 Horizon Year (2040) Traffic 
Conditions.  Cumulative impacts are deficiencies that would not be directly caused by the 
Project.  The Project would, however, contribute traffic to these deficient facilities along with 
other cumulative development projects, resulting in a cumulatively considerable impact. 

The following mitigation measures are based on the improvements needed under Horizon Year 
(2040) traffic conditions.  The improvements needed to address Opening Year Cumulative 
deficiencies would be a sub-set of those improvements recommended under Horizon Year 
(2040) traffic conditions.  

1.6.1 RECOMMENDED IMPROVEMENTS TO ADDRESS DEFICIENCIES AT INTERSECTIONS 

A summary of off-site improvements needed to address cumulative traffic impacts for Opening 
Year Cumulative (2024) and Horizon Year (2040) traffic conditions was included in Table 1-2.  
Improvements found to be included in City of Redlands (lead agency) DIF program have been 
identified as such.  For improvements that do not appear to be in the City’s DIF program, a fair 
share financial contribution based on the Project’s fair share impact shall be imposed (for City 
of Redlands facilities) and may be imposed by other jurisdictions in order to mitigate the 
Project’s share of impacts in lieu of construction. These fees (both to the City of Redlands, and 
as determined, to surrounding agencies as fair-share contributions) are collected as part of a 
funding mechanism aimed at ensuring that regional highways and arterial expansions keep 
pace with the projected vehicle trip increases. 

15



Table 1‐3

# Intersection Existing Project
2040 With 

Project Volume
Total New 
Traffic

Project % of 
New Traffic

1 SR‐210 SB Ramps/Citrus Plaza Dr. & San Bernardino Av.
AM: 1,987 47 3,072 1,085 4.3%
MD: 2,712 61 4,529 1,817 3.4%
PM: 3,083 61 4,831 1,748 3.5%

2 SR‐210 NB Ramps/Tennessee St. & San Bernardino Av.
AM: 2,102 85 3,620 1,518 5.6%
MD: 2,873 113 5,345 2,472 4.6%
PM: 3,131 113 5,403 2,272 5.0%

3 Tennessee St. & San Bernardino Av.
AM: 1,498 85 2,832 1,334 6.4%
MD: 1,675 113 3,928 2,253 5.0%
PM: 1,749 113 3,724 1,975 5.7%

5 Texas St. & Pioneer Av.
AM: 1,067 8 1,698 631 1.3%
MD: 1,045 10 2,254 1,209 0.8%
PM: 1,102 10 1,884 782 1.3%

7 Texas St. & San Bernardino Av.
AM: 1,610 79 2,864 1,254 6.3%
MD: 1,773 109 4,010 2,237 4.9%
PM: 1,917 109 3,606 1,689 6.5%

8 Texas St. & Lugonia Av.
AM: 1,364 38 2,195 831 4.6%
MD: 1,483 52 2,335 852 6.1%
PM: 1,639 52 2,553 914 5.7%

BOLD = Denotes highest fair share percentage.

Project Fair Share Calculations for Intersections
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A rough order of magnitude cost has been prepared to determine the appropriate contribution 
value based upon the Project’s fair share of traffic as part of the project approval process. 
Based on the Project fair share percentages, the Project’s fair share cost is estimated at 
$60,521.  Table 1-2 shows the Project’s fair share cost for Horizon Year (2040) traffic conditions. 
These estimates are a rough order of magnitude only as they are intended only for discussion 
purposes and do not imply any legal responsibility or formula for contributions or mitigation. 

1.6.2 CUMULATIVE MITIGATION MEASURES 

Mitigation Measure 2.1 – Prior to the issuance of building permits, the Project applicant shall 
participate in the City’s DIF program by paying the requisite DIF fee at the time of building 
permit; and in addition, shall pay the Project’s fair share amount of $56,366 for the 
improvements identified in Table 1-2 that are consistent with the improvements shown on 
Table 7-2, or as agreed to by the City and Project Applicant.  

Mitigation Measure 3.1 – The Developer’s fair-share amount for the intersections that either 
share a mutual border with Caltrans or are wholly located within Caltrans’ jurisdiction that have 
recommended improvements for Project Buildout which are not covered by payment of fees 
equals $4,155.  Developer shall be required to pay this $4,155 amount to the City of Redlands 
prior to the issuance of the Project's final certificate of occupancy.  

The estimated cost is effective October 2019 and a cost escalation factor based on Construction 
Cost Index (CCI) should be used for determination of final amount.  

1.7 ON-SITE ROADWAY AND SITE ACCESS IMPROVEMENTS 

The Project is located south of Pioneer Avenue and west of Texas Street in the City of Redlands. 
The Project is proposed to access San Bernardino Avenue via Driveway 1 and Texas Street via 
Driveway 2.  Driveway 1 is proposed to have right-in/right-out/left-in only access and Driveway 
2 is proposed to have full access.   

Driveway 1 at San Bernardino Avenue is proposed to have right-in/right-out/left-in only access 
in order to achieve acceptable LOS in near-term and long-range traffic conditions.  San 
Bernardino Avenue is anticipated to experience high traffic volumes in the eastbound and 
westbound directions.  A left turning movement out of Driveway 1 is anticipated to increase the 
delay significantly and degrade the LOS to LOS D or worse. 

Regional access to the Project site is provided via the SR-210 Freeway at San Bernardino 
Avenue interchange. Roadway improvements necessary to provide site access and on-site 
circulation are assumed to be constructed in conjunction with site development and are described 
below.  These improvements are required to be in place prior to occupancy. 

1.7.1 SITE ADJACENT ROADWAY AND SITE ACCESS IMPROVEMENTS 

The recommended site-adjacent roadway improvements for the Project are described below. 
These improvements need to be incorporated into the Project description prior to Project 
approval or imposed as conditions of approval as part of the Project approval.  Exhibit 1-4 
illustrates the site-adjacent roadway improvement recommendations. 
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Exhibit 1-4 also illustrates the on-site and site adjacent recommended roadway lane 
improvements for the Project under near term traffic conditions.  Construction of on-site and 
site adjacent improvements are recommended to occur in conjunction with adjacent Project 
development activity or as needed for Project access purposes.  Ultimate improvements along 
San Bernardino Avenue, Texas Street, Pioneer Avenue, and New York Street are consistent with 
the City of Redlands General Plan. 

Texas Street – Texas Street is a north-south oriented roadway located along the Project’s 
eastern boundary.  Construct Texas Street from Pioneer Avenue to San Bernardino Avenue 
along the Project’s frontage at its ultimate half-section width as a Minor Arterial (72-foot right-
of-way), in compliance with applicable City of Redlands standards. 

Pioneer Avenue – Pioneer Avenue is an east-west oriented roadway located along the Project’s 
northern boundary.  Construct Pioneer Avenue from the Project’s western boundary to Texas 
Street along the Project’s frontage at its ultimate half-section width as a Collector (64-foot 
right-of-way), in compliance with applicable City of Redlands standards. 

San Bernardino Avenue – San Bernardino Avenue is an east-west oriented roadway located 
along the Project’s southern boundary.  Construct San Bernardino Avenue from the Project’s 
western boundary to Texas Street along the Project’s frontage at its ultimate half-section width 
as a Major Arterial (132-foot right-of-way), in compliance with applicable City of Redlands 
standards. 

New York Avenue – New York Avenue is a future north-south oriented roadway located along 
the Project’s western boundary designated as a Collector (64-foot right-of-way).  Since the 
Project does not have direct access to New York Avenue, the improvements along New York 
Avenue from Pioneer Avenue to Texas Street will be based on the City’s Final Conditions of 
Approval for the Project.   

The recommended site access driveway improvements for the Project are described below. 
Exhibit 1-4 also illustrates the on-site and site adjacent recommended roadway lane 
improvements. Construction of on-site and site adjacent improvements shall occur in 
conjunction with adjacent Project development activity or as needed for Project access 
purposes.  

Driveway 1 at San Bernardino Avenue – Install a stop control on the southbound approach, 
provide median modifications at Driveway 1 and San Bernardino to restrict the access to right-
in/right-out/left-in access only, and construct the intersection with the following geometrics:  

• Northbound Approach: N/A

• Southbound Approach: One right turn lane

• Eastbound Approach: One through lane

• Westbound Approach: One left turn lane, two through lanes, and one shared through-right turn
lane
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Texas Street at Driveway 2 – Install a stop control on the eastbound approach and construct 
the intersection with the following geometrics:  

• Northbound Approach: One left turn lane and one through lane 

• Southbound Approach: One through lane and one shared through-right turn lane 

• Eastbound Approach: One shared left-right turn lane 

• Westbound Approach: N/A 

On-site traffic signing and striping should be implemented in conjunction with detailed 
construction plans for the Project site. 

Sight distance at each project access point should be reviewed with respect to standard 
Caltrans and City of Redlands sight distance standards at the time of preparation of final 
grading, landscape and street improvement plans. 

1.7.2 QUEUING ANALYSIS AT THE PROJECT DRIVEWAYS 

A queuing analysis was conducted along the site adjacent roadways for Horizon Year (2040) 
traffic conditions to determine the turn pocket lengths necessary to accommodate near term 
95th percentile queues.  The analysis was conducted for both the weekday AM and weekday PM 
peak hours. 

The traffic modeling and signal timing optimization software package Synchro (Version 10) has 
been utilized to assess queues at the Project access points.  Synchro is a macroscopic traffic 
software program that is based on the signalized and unsignalized intersection capacity 
analyses as specified in the HCM.  Macroscopic level models represent traffic in terms of 
aggregate measures for each movement at the study intersections.  Equations are used to 
determine measures of effectiveness such as delay and queue length in Synchro.  The LOS and 
capacity analysis performed by Synchro takes into consideration optimization and coordination 
of signalized intersections within a network. 

SimTraffic is designed to model networks of signalized and unsignalized intersections, with the 
primary purpose of checking and fine-tuning signal operations.  SimTraffic uses the input 
parameters from Synchro to generate random simulations.  The 95th percentile queue is not 
necessarily ever observed; it is simply based on statistical calculations (or Average Queue plus 
1.65 standard deviations).  However, the average queue is the average of all the two-minute 
maximum queues observed by SimTraffic.  The maximum back of queue observed for every 
two-minute period is recorded by SimTraffic. 

SimTraffic has been utilized to assess peak hour queuing at the site access driveways for 
Horizon Year (2040) With Project traffic conditions.  The random simulations generated by 
SimTraffic have been utilized to determine the 50th and 95th percentile queue lengths observed 
for each turn lane.  A SimTraffic simulation has been recorded five (5) times, during the 
weekday AM and weekday PM peak hours, and has been seeded for 60-minute periods with 60-
minute recording intervals. 
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EXHIBIT 1-4: SITE ADJACENT ROADWAY AND SITE ACCESS RECOMMENDATIONS

4 Dwy. 1 &
San Bernardino Av.

5 Texas St. &
Pioneer Av.

6 Texas St. &
Dwy. 2

7 Texas St. &
San Bernardino Av.

S S

*
5

7

6

4

ON-SITE TRAFFIC SIGNING AND STRIPING SHOULD BE
IMPLEMENTED IN CONJUNCTION WITH DETAILED CONSTRUCTION
PLANS FOR THE PROJECT SITE.

SIGHT DISTANCE AT EACH PROJECT ACCESS POINT SHOULD BE
REVIEWED WITH RESPECT TO STANDARD CALTRANS AND CITY OF
REDLANDS SIGHT DISTANCE STANDARDS AT THE TIME OF
PREPARATION OF FINAL GRADING, LANDSCAPE AND STREET
IMPROVEMENT PLANS.

TEXAS STREET IS A NORTH-SOUTH ORIENTED
ROADWAY LOCATED ALONG THE PROJECT'S
EASTERN BOUNDARY. CONSTRUCT TEXAS STREET
FROM PIONEER AVENUE TO SAN BERNARDINO
AVENUE ALONG THE PROJECT'S FRONTAGE AT ITS
ULTIMATE HALF-SECTION WIDTH AS A MINOR
ARTERIAL (72-FOOT RIGHT-OF-WAY), IN
COMPLIANCE WITH APPLICABLE CITY OF
REDLANDS STANDARDS.

PIONEER AVENUE IS A EAST-WEST ORIENTED ROADWAY LOCATED
ALONG THE PROJECT'S NORTHERN BOUNDARY. CONSTRUCT PIONEER
AVENUE FROM THE PROJECT'S WESTERN BOUNDARY TO TEXAS
STREET ALONG THE PROJECT'S FRONTAGE AT ITS ULTIMATE
HALF-SECTION WIDTH AS A COLLECTOR (64-FOOT RIGHT-OF-WAY), IN
COMPLIANCE WITH APPLICABLE CITY OF REDLANDS STANDARDS.

SAN BERNARDINO AVENUE IS A
EAST-WEST ORIENTED ROADWAY
LOCATED ALONG THE PROJECT'S
SOUTHERN BOUNDARY.
CONSTRUCT SAN BERNARDINO
AVENUE FROM THE PROJECT'S
WESTERN BOUNDARY TO TEXAS
STREET ALONG THE PROJECT'S
FRONTAGE AT ITS ULTIMATE
HALF-SECTION WIDTH AS A MAJOR
ARTERIAL (132-FOOT
RIGHT-OF-WAY), IN  COMPLIANCE
WITH APPLICABLE CITY OF
REDLANDS STANDARDS.

NEW YORK AVENUE IS A FUTURE NORTH-SOUTH ORIENTED ROADWAY
LOCATED ALONG THE PROJECT'S WESTERN BOUNDARY DESIGNATED AS A
COLLECTOR (64-FOOT RIGHT-OF-WAY). SINCE THE PROJECT DOES NOT
HAVE DIRECT ACCESS TO NEW YORK AVENUE, THE IMPROVEMENTS ALONG
NEW YORK AVENUE FROM PIONEER AVENUE TO TEXAS STREET WILL BE
BASED ON THE CITY'S FINAL CONDITIONS OF APPROVAL FOR THE PROJECT.

1
0
0
'

2
0
0
'

2
0
0
'

220'
125'

PROVIDE SIGNAL
MODIFICATIONS TO
ACCOMMODATE THE
NEW LANE
GEOMETRIES.

= IMPROVEMENT ASSUMED TO BE IN
PLACE PRIOR TO THE BUILDOUT OF
THE PROJECT

= TRAFFIC SIGNAL

= EXISTING LANE

= STOP SIGN

= LANE IMPROVEMENT

LEGEND:

*

= MINIMUM TURN POCKET LENGTH150'

= RIGHT-IN, RIGHT-OUTRIRO

= LEFT INLI

PROVIDE MEDIAN MODIFICATIONS
AT DRIVEWAY 1 AND SAN
BERNARDINO AVENUE TO
RESTRICT IT TO A RIGHT-IN/

RIGHT-OUT/LEFT-IN ACCESS ONLY.

100'

20



Pioneer & Texas Residential Traffic Impact Analysis 

11930-12 Report 
21 

A vehicle is considered queued whenever it is traveling at less than 10 feet/second.  A vehicle 
will only become queued when it is either at the stop bar or behind another queued vehicle. 
Although only the 95th percentile queue has been utilized for purposes of determining the 
necessary turn pocket storage lengths, the 50th percentile queues are also reported.  The 50th 
percentile queue is the maximum back of queue on a typical cycle during the peak hour, while 
the 95th percentile queue is the maximum back of queue with 95th percentile traffic volumes 
during the peak hour.  In other words, if traffic were observed for 100 cycles, the 95th percentile 
queue would be the queue experienced with the 95th busiest cycle (or 5% of the time). 

The storage length recommendations for the turning movements at the Project were shown 
previously on Exhibit 1-4.  The Horizon Year (2040) queuing results are provided in Appendix 1.2 
of this report. 
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2 METHODOLOGIES 

This section of the report presents the methodologies used to perform the traffic analyses 
summarized in this report.  The methodologies described are generally consistent with City of 
Redlands and San Bernardino County Congestion Management Program (CMP) traffic study 
guidelines. (2) 

2.1 LEVEL OF SERVICE 

Traffic operations of roadway facilities are described using the term "Level of Service" (LOS).  
LOS is a qualitative description of traffic flow based on several factors such as speed, travel 
time, delay, and freedom to maneuver.  Six levels are typically defined ranging from LOS A, 
representing completely free-flow conditions, to LOS F, representing breakdown in flow 
resulting in stop-and-go conditions.  LOS E represents operations at or near capacity, an unstable 
level where vehicles are operating with the minimum spacing for maintaining uniform flow. 

2.2 INTERSECTION CAPACITY ANALYSIS 

The definitions of LOS for interrupted traffic flow (flow restrained by the existence of traffic 
signals and other traffic control devices) differ slightly depending on the type of traffic control.  
The LOS is typically dependent on the quality of traffic flow at the intersections along a 
roadway.  The Highway Capacity Manual (HCM) methodology expresses the LOS at an 
intersection in terms of delay time for the various intersection approaches. (3)  The HCM uses 
different procedures depending on the type of intersection control.  

2.2.1 SIGNALIZED INTERSECTIONS 

The City of Redlands requires signalized intersection operations analysis based on the 
methodology described in Chapter 18 and Chapter 31 of the HCM 6th Edition. (3)  Intersection 
LOS operations are based on an intersection’s average control delay.  Control delay includes 
initial deceleration delay, queue move-up time, stopped delay, and final acceleration delay.  For 
signalized intersections LOS is directly related to the average control delay per vehicle and is 
correlated to a LOS designation as described in Table 2-1. 

TABLE 2-1: SIGNALIZED INTERSECTION LOS THRESHOLDS 

Description 
Average Control 
Delay (Seconds), 

V/C ≤ 1.0 

Level of Service, 
V/C ≤ 1.0 

Level of Service, 
V/C > 1.0 

Operations with very low delay occurring with 
favorable progression and/or short cycle length. 0 to 10.00 A F 

Operations with low delay occurring with good 
progression and/or short cycle lengths. 10.01 to 20.00 B F 

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

20.01 to 35.00 C F 
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Description 
Average Control 
Delay (Seconds), 

V/C ≤ 1.0 

Level of Service, 
V/C ≤ 1.0 

Level of Service, 
V/C > 1.0 

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. 

35.01 to 55.00 D F 

Operations with high delay values indicating poor 
progression, long cycle lengths, and high V/C ratios.  
Individual cycle failures are frequent occurrences.  This 
is considered to be the limit of acceptable delay. 

55.01 to 80.00 E F 

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

80.01 and up F F 

Source:  HCM 6th Edition  

Study area intersections have been analyzed using the software package Synchro (Version 10).  
The LOS analysis for signalized intersections has been performed using optimized signal timing for 
existing traffic conditions.  Signal timing optimization has considered pedestrian safety and signal 
coordination requirements.  Appropriate time for pedestrian crossings has also been considered in 
the signalized intersection analysis.  Signal timing for study area intersections have been requested 
and utilized.  Where signal timing was unavailable, the local accepted standards were utilized in 
lieu of actual signal timing. 

The peak hour traffic volumes have been adjusted using a peak hour factor (PHF) to reflect peak 15 
minute volumes.  Common practice for LOS analysis is to use a peak 15-minute rate of flow.  
However, flow rates are typically expressed in vehicles per hour.  The PHF is the relationship 
between the peak 15-minute flow rate and the full hourly volume (e.g. PHF = [Hourly Volume] / 
[4 x Peak 15-minute Flow Rate]).  The use of a 15-minute PHF produces a more detailed analysis 
as compared to analyzing vehicles per hour.  Existing PHFs have been used for all analysis 
scenarios, with the exception of Horizon Year traffic conditions, where a PHF of 0.95 has been 
used.  Per Chapter 4 of the HCM 6th Edition, PHF values over 0.95 often are indicative of high 
traffic volumes with capacity constraints on peak hour flows while lower PHF values are 
indicative of greater variability of flow during the peak hour. (3)   

Per the Caltrans Guide for the Preparation of Traffic Impact Studies, the traffic modeling and 
signal timing optimization software package Synchro (Version 10) has also been utilized to 
analyze signalized intersections under Caltrans’ jurisdiction, which include interchange to 
arterial ramps (i.e. SR-210 Freeway ramps at San Bernardino Avenue). (4)  Synchro is a 
macroscopic traffic software program that is based on the signalized intersection capacity 
analysis as specified in the Chapter 16 of the HCM.  Macroscopic level models represent traffic 
in terms of aggregate measures for each movement at the study intersections.  Equations are 
used to determine measures of effectiveness such as delay and queue length. The level of 
service and capacity analysis performed by Synchro takes into consideration optimization and 
coordination of signalized intersections within a network.  Signal timing for the freeway arterial-
to-ramp intersections have been obtained from Caltrans District 8 and were utilized for the 
purposes of this analysis. 
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2.2.2 UNSIGNALIZED INTERSECTIONS 

The City of Redlands requires the operations of unsignalized intersections be evaluated using 
the methodology described in Chapter 19, Chapter 20, and Chapter 32 of the HCM 6th Edition.  
(3)  The LOS rating is based on the weighted average control delay expressed in seconds per 
vehicle (see Table 2-2).   

TABLE 2-2: UNSIGNALIZED INTERSECTION LOS THRESHOLDS 

Description Average Control Delay Per 
Vehicle (Seconds) 

Level of 
Service, V/C 

≤ 1.0 

Level of 
Service, V/C > 

1.0 
Little or no delays. 0 to 10.00 A F 

Short traffic delays. 10.01 to 15.00 B F 

Average traffic delays. 15.01 to 25.00 C F 

Long traffic delays. 25.01 to 35.00 D F 

Very long traffic delays. 35.01 to 50.00 E F 
Extreme traffic delays with 
intersection capacity exceeded. > 50.00 F F 

Source:  HCM 6th Edition 

At two-way or side-street stop-controlled intersections, LOS is calculated for each controlled 
movement and for the left turn movement from the major street, as well as for the intersection 
as a whole.  For approaches composed of a single lane, the delay is computed as the average of 
all movements in that lane.  For all-way stop controlled intersections, LOS is computed for the 
intersection as a whole. 

2.3 TRAFFIC SIGNAL WARRANT ANALYSIS METHODOLOGY 

The term "signal warrants" refers to the list of established criteria used by Caltrans and other 
public agencies to quantitatively justify or ascertain the potential need for installation of a 
traffic signal at an otherwise unsignalized intersection.  This TIA uses the signal warrant criteria 
presented in the latest edition of the Caltrans Manual on Uniform Traffic Control Devices 
(MUTCD), as amended by the MUTCD 2014 California Supplement, for all study area 
intersections. (5) 

The signal warrant criteria for Existing study area intersections are based upon several factors, 
including volume of vehicular and pedestrian traffic, frequency of accidents, and location of 
school areas.  Both the Caltrans’s MUTCD and the MUTCD 2014 California Supplement indicate 
that the installation of a traffic signal should be considered if one or more of the signal warrants 
are met. (5)  Specifically, this TIA utilizes the Peak Hour Volume-based Warrant 3 as the 
appropriate representative traffic signal warrant analysis for existing traffic conditions.  
Warrant 3 criteria are basically identical for both the Caltrans’s MUTCD and the MUTCD 2014 
California Supplement.  Warrant 3 is appropriate to use for this TIA because it provides 
specialized warrant criteria for intersections with rural characteristics (e.g. located in 
communities with populations of less than 10,000 persons or with adjacent major streets 
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operating above 40 miles per hour).  For the purposes of this study, the speed limit was the 
basis for determining whether Urban or Rural warrants were used for a given intersection.  

Future unsignalized intersections, that currently do not exist, have been assessed regarding the 
potential need for new traffic signals based on future average daily traffic (ADT) volumes, using 
the Caltrans planning level ADT-based signal warrant analysis worksheets.  As shown on Table 
2-3, traffic signal warrant analyses were performed for the following unsignalized study area 
intersections during the peak weekday conditions wherein the Project is anticipated to 
contribute the highest trips: 

TABLE 2-3: TRAFFIC SIGNAL WARRANT ANALYSIS LOCATIONS 

ID Intersection Location Jurisdiction 

3 Tennessee Street & San Bernardino Avenue Redlands 

9 Texas Street & Driveway 2 – Future Intersection Redlands 

The Existing conditions traffic signal warrant analysis is presented in the subsequent section, 
Section 3 Area Conditions of this report.  The traffic signal warrant analysis for future conditions 
is presented in Section 5 Existing Plus Project Traffic Analysis, Section 6 Opening Year 
Cumulative (2024) Traffic Analysis, and Section 7 Horizon Year (2040) Traffic Analysis of this 
report. 

It is important to note that a signal warrant defines the minimum condition under which the 
installation of a traffic signal might be warranted.  Meeting this threshold condition does not 
require that a traffic control signal be installed at a particular location, but rather, that other 
traffic factors and conditions be evaluated in order to determine whether the signal is truly 
justified.  It should also be noted that signal warrants do not necessarily correlate with LOS.  An 
intersection may satisfy a signal warrant condition and operate at or above acceptable LOS or 
operate below acceptable LOS and not meet a signal warrant. 

2.4 LOS CRITERIA 

2.4.1  CITY OF REDLANDS 

The City of Redlands has established specific performance criteria for intersection operations. 
These performance criteria include standards related to determining the significance of project 
impacts on the roadway system. The City of Redlands has established LOS C as the minimum 
level of service for its intersections.  Therefore, any intersection operating at LOS D or worse 
will be considered deficient for the purposes of this analysis. Additionally, General Plan Policy 
5.20c from the Redlands General Plan states that: Where the current level of service at a 
location within the City of Redlands is below the LOS C standard, no development project shall 
be approved that cannot be mitigated so that it does not reduce the existing level of service at 
that location (i.e. intersections in Redlands that are deficient to start out with are acceptable as 
long as they do not further degrade LOS) except as provided in Section 5.20b.  
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2.4.2  CALTRANS 

Caltrans endeavors to maintain a target LOS at the transition between LOS “C” and LOS “D” on 
SHS facilities, 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. If an existing State highway facility is operating at less than this target LOS, the existing LOS 
should be maintained.  In general, the region-wide goal for an acceptable LOS on all freeways, 
roadway segments, and intersections is LOS “D”.   

2.4.3 MEASURE “U” 

General Plan Policy 5.20b of Measure U (see GP Figure 5-1):  

The purpose and intent of this initiative measure is to establish comprehensive and 
inviolable principles of managed development for the City of Redlands that will 
preserve, enhance and maintain the special quality of life valued by this community. 
The principles of managed development established by this initiative measure assure 
that future development within the City of Redlands occurs in a way that promotes 
the social and economic well-being of the entire community. 

In order to be in compliance with Measure U, the Project is required to maintain a minimum 
LOS C or better at all intersections presently at LOS C or better.   

2.5 THRESHOLDS OF SIGNIFICANCE 

2.5.1 CITY OF REDLANDS INTERSECTIONS 

The following thresholds of significance will be utilized to determine whether the addition of 
Project traffic at a study intersection results in a significant project-related impact: 

• A significant project impact occurs at a study intersection if the addition of project-
generated trips reduces the peak hour level of service of the study intersection to 
change from acceptable operation (e.g., LOS A, B or C) to deficient operation (e.g., 
LOS D, E or F) and, if applicable, also causes an unsignalized intersection to satisfy a 
Caltrans traffic signal warrant; or 

• A significant project impact occurs at a study intersection if the addition of project-
generated trips worsens the pre-project level of service grade at a deficiently 
operating (e.g., LOS D, E or F) intersection and, if applicable, also causes an 
unsignalized intersection to satisfy a Caltrans traffic signal warrant. 

In the event that an intersection is operating at or is forecast to operate at a deficient LOS, the 
CMP guidelines have defined a series of steps to be completed to determine the Project’s 
contribution to the deficiency of intersections, which the following steps has been applied: 

• Determine the mitigation measures necessary to achieve an acceptable service level, 

• Calculate the Project’s share in the future traffic volume projections for the peak hours, 

• Estimate the cost to implement recommended mitigation measures, and 
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• Calculate the Project’s fair-share contribution to mitigate the Project’s traffic impacts 

2.5.2 MEASURE “U” 

Per 5.20c of Measure U, where the current LOS at a location within the City of Redlands is 
below the LOS C standard, no development project shall be approved that cannot be mitigated 
so that it does not reduce the existing LOS at that location except as provided in Section 5.20b. 

2.6 PROJECT FAIR SHARE CALCULATION METHODOLOGY 

In cases where this TIA identifies that the proposed Project would have a significant cumulative impact 
to a study area intersection, and the recommended mitigation measure is a fair share monetary 
contribution, the following methodology was applied to determine the fair share contribution.  A 
project’s fair share contribution at an off-site study area intersection is determined based on the 
following equation, which is the ratio of project traffic to total traffic, where total traffic is the total 
Horizon Year (2040) future traffic: 

Project Fair Share % = Project Traffic / Total New Traffic 

The Project fair share contribution calculations are presented in Section 1.5 Local and Regional Funding 
Mechanisms of this TIA. 
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3 AREA CONDITIONS 

This section provides a summary of the existing circulation network, the City of Redlands 
General Plan Circulation Network, and a review of existing peak hour intersection operations 
and traffic signal warrants. 

3.1 EXISTING CIRCULATION NETWORK 

Pursuant to the Traffic Study Scoping Agreement (Appendix 1.1) and discussion with City of 
Redlands staff, the study area includes a total of eight existing and future intersections as 
shown previously on Exhibit 1-2.  Of these eight intersections, the existing study area circulation 
network includes six intersections.  Two intersections in the study area are future planned 
intersections that do not currently exist (Project driveways). 

Exhibit 3-1 illustrates the study area intersections located near the proposed Project and 
identifies the number of through traffic lanes for existing roadways and intersection traffic 
controls. 

3.2 GENERAL PLAN AND EAST VALLEY CORRIDOR SPECIFIC PLAN CIRCULATION ELEMENTS 

As previously noted, the Project site is located within the City of Redlands.  Exhibit 3-2 shows 
the City of Redlands General Plan Circulation Element.  Exhibit 3-3 shows the City of Redlands 
General Plan roadway cross-sections.  The City of Redlands East Valley Corridor Specific Plan, 
approved on January 3, 1989 and as amended, Circulation Element and roadway cross-sections 
are as shown on Exhibits 3-4 and 3-5, respectively.   

The City of Redlands is located within the County of San Bernardino.  The roadway 
classifications and planned (ultimate) roadway cross-sections of the major roadways within the 
City of Redlands in the vicinity of the proposed Project as identified on the City’s General Plan 
Circulation Element or in the East Valley Corridor Specific Plan are described subsequently. 

Texas Street is a two-lane undivided roadway in the study area.  Texas Street is designated as a 
Collector north of Pioneer Avenue and as a Minor Arterial south of Pioneer Avenue on the City 
of Redlands General Plan.  The roadway cross-section for a Secondary Highway consists of two 
travel lanes in each direction and 8-foot shoulders.   

Pioneer Avenue is a two-lane undivided roadway west of Texas Street and a two-lane undivided 
roadway east of Texas Street, with curb and gutter improvements in place along the north side 
of the road between Tennessee Street and Texas Street. Consistent with the East Valley 
Corridor Specific Plan, Pioneer Avenue is designated as a Collector (66-foot right-of-way) 
between Alabama Street and Texas Street. Pioneer Avenue is designated as a collector on the 
City of Redlands General Plan. 
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Tennessee Street is a two-lane undivided roadway north of Lugonia Avenue and widens to a 
four-lane undivided roadway south of Lugonia Avenue.  There are no curb and gutter 
improvements north of Lugonia Avenue and only on the right side of the street between 
Lugonia Avenue and Colton Avenue.  South of Colton Avenue, both sides of the street have curb 
and gutter improvements.  Tennessee Street is designated as a Minor Arterial (88-foot right-of-
way) on the City of Redlands General Plan, with two travel lanes in each direction and 8-foot 
shoulders.   

San Bernardino Avenue, west of Orange Street, is designated as a major arterial (6 lanes; 120-
foot right-of-way) in the East Valley Corridor Specific Plan.  The roadway cross-section for a 
major arterial consists of three travel lanes in each direction.  San Bernardino Avenue is 
designated as a major arterial (132-foot right-of-way) between Texas Street and Orange Street 
with three travel lanes in each direction, and as a minor arterial (88-foot right-of-way) east of 
Orange Street with two lanes in each direction on the City of Redlands General Plan.  

Lugonia Avenue, west of Karon Street, is designated as a major highway (4 lanes; 104-foot 
right-of-way) in the East Valley Corridor Specific Plan.  The roadway cross-section for a major 
highway consists of two travel lanes in each direction with a continuous two-way left-turn lane.   

3.3 BICYCLE AND PEDESTRIAN FACILITIES 

The existing pedestrian facilities within the study area are shown on Exhibit 3-6.  Existing bus 
stop locations, crosswalks, sidewalks and bike lanes are shown. Since many of the roadways are 
not fully constructed as designated in the City of Redlands Circulation Element, limited 
pedestrian facilities exist in the vicinity of the Project.   

Exhibits 3-7 and 3-8 illustrates the planned trails and bikeways in the vicinity of the Project as 
included on the City of Redlands General Plan Bicycle Facilities and Multi-Use Trails.    

3.4 TRANSIT SERVICE 

The study area is currently served by Omnitrans, a public transit agency serving the County of 
San Bernardino and the City of Redlands, with bus service in the study area along San 
Bernardino Avenue and Lugonia Avenue via Route 15, as illustrated on Exhibit 3-9.  Transit 
service is reviewed and updated by Omnitrans periodically to address ridership, budget and 
community demand needs.  Changes in land use can affect these periodic adjustments which 
may lead to either enhanced or reduced service where appropriate. 

3.5 EXISTING (2018) TRAFFIC COUNTS 

The intersection LOS analysis is based on the traffic volumes observed during the peak hour 
conditions using traffic count data collected in November 2018.  The following peak hours were 
selected for analysis: 

42



43



44



45



46



 Pioneer & Texas Residential Traffic Impact Analysis 

11930-12 Report 
47 

• Weekday AM Peak Hour (peak hour between 7:00 AM and 9:00 AM) 

• Weekday PM Peak Hour (peak hour between 4:00 PM and 6:00 PM) 

• Weekday Mid-day Peak Hour (peak hour between 2:00 PM and 4:00 PM) 

The weekday AM, weekday Mid-day, and weekday PM peak hour count data is representative 
of typical weekday peak hour traffic conditions in the study area.  Pursuant to discussions with 
City staff, all the study area intersections were evaluated during the weekday mid-day peak 
hour to determine the operational effects of the near-by elementary school to these study area 
intersections.  There were observations made in the field that would indicate atypical traffic 
conditions on the count dates, such as construction activity or detour routes and near-by 
schools were in session and operating on normal schedules.  Lugonia Avenue experienced lane 
closures on the date which counts were taken.  With the direction of City staff, 2015 and 2017 
historical counts at the intersection of Texas Street & Lugonia Avenue were utilized to in order 
to determine an ambient growth.  The resulting ambient growth was applied to the raw 
November 2018 counts for Texas Street & Lugonia Avenue. 

The raw manual peak hour turning movement traffic count data sheets are included in 
Appendix 3.1.  These raw turning volumes have been flow conserved between intersections 
with limited access, no access and where there are currently no uses generating traffic (e.g., 
between ramp-to-arterial intersections, etc.). 

The traffic counts collected in November 2018 for the Caltrans ramp-to-arterial facilities include 
the vehicle classifications as shown below: 

• Passenger Cars 

• 2-Axle Trucks 

• 3-Axle Trucks 

• 4 or More Axle Trucks 

To represent the impact large trucks, buses and recreational vehicles have on traffic flow at 
Caltrans intersections; all trucks were converted into Passenger Car Equivalents (PCEs).  By their 
size alone, these vehicles occupy the same space as two or more passenger cars.  In addition, 
the time it takes for them to accelerate and slow down is also much longer than for passenger 
cars, and varies depending on the type of vehicle and number of axles.  For the purpose of this 
analysis, a PCE factor of 1.5 has been applied to 2-axle trucks, 2.0 for 3-axle trucks and 3.0 for 4+-
axle trucks to estimate each turning movement. These factors are consistent with the values 
recommended for use in the San Bernardino County CMP. (2) 

Existing weekday average daily traffic (ADT) volumes on arterial highways throughout the study 
area are shown on Exhibit 3-10.  Existing ADT volumes are based upon factored intersection 
peak hour counts collected by Urban Crossroads, Inc. using the following formula for each 
intersection leg: 

Weekday PM Peak Hour (Approach Volume + Exit Volume) x 11.13 = Leg Volume 
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A comparison of the PM peak hour and daily traffic volumes of various roadway segments 
within the study area indicated that the peak-to-daily relationship is 8.98 percent.  As such, the 
above equation utilizing a factor of 11.13 estimates the ADT volumes on the study area 
roadway segments assuming a peak-to-daily relationship of approximately 8.98 percent (i.e., 
1/0.0898 = 11.13) and was assumed to sufficiently estimate average daily traffic (ADT) volumes 
for planning-level analyses.  Existing weekday AM and weekday PM peak hour intersection 
volumes are also shown on Exhibit 3-10.  Existing weekday Mid-day peak hour intersection 
volumes are shown on Exhibit 3-11. 

3.6 EXISTING (2018) CONDITIONS INTERSECTION OPERATIONS ANALYSIS 

Existing peak hour traffic operations have been evaluated for the study area intersections 
based on the analysis methodologies presented in Section 2.2 Intersection Capacity Analysis of 
this report.  The intersection operations analysis results are summarized in Table 3-1 which 
indicates that the following existing study area intersections are currently operating at an 
unacceptable LOS during the peak hours: 

• Tennessee St. & San Bernardino Av. (#3) – LOS E AM peak hour; LOS F mid-day peak hour 

Since the preparation of the TIA, a traffic signal has been installed at the intersection of Texas 
Street and Pioneer Avenue.  The addition of a traffic signal is not likely to significantly increase 
the traffic volumes.  The intersection of Texas Street & Pioneer Avenue was evaluated with a 
traffic signal, and found to operate at acceptable LOS during AM, mid-day and PM peak hours.  
Consistent with Table 3-1, a summary of the peak hour intersection LOS for Existing conditions 
are shown on Exhibit 3-12.  The intersection operations analysis worksheets are included in 
Appendix 3.2 of this TIA. 

3.7 TRAFFIC SIGNAL WARRANTS ANALYSIS 

Traffic signal warrants for Existing traffic conditions are based on existing peak hour 
intersection turning volumes. The following study area intersection currently warrants a traffic 
signal for Existing traffic conditions:  

• Tennessee St. & San Bernardino Av. (#3) 

Existing conditions traffic signal warrant analysis worksheets are provided in Appendix 3.3. 
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4 PROJECTED FUTURE TRAFFIC   

This section presents the traffic volumes estimated to be generated by the Project, as well as 
the Project’s trip assignment onto the study area roadway network.  The Project is located 
south of Pioneer Avenue and west of Texas Street in the City of Redlands.  The Project is 
proposed to consist of 207 single family residential dwelling units.  It is assumed that the 
Project will be constructed and at full occupancy by 2024. 

The Project is proposed to access San Bernardino Avenue via Driveway 1 and Texas Street via 
Driveway 2.  Driveway 1 is proposed to have right-in/right-out/left-in only access and Driveway 
2 is proposed to have full access.   

4.1 PROJECT TRIP GENERATION 

Trip generation represents the amount of traffic which is both attracted to and produced by a 
development.  Determining traffic generation for a specific project is therefore based upon 
forecasting the amount of traffic that is expected to be both attracted to and produced by the 
specific land uses being proposed for a given development. 

The ITE Trip Generation manual is a nationally recognized source for estimating site specific trip 
generation.  ITE recently released an updated edition of the Trip Generation manual (10th 
Edition) in 2017. (1) The Trip Generation manual is based on more than 4,800 trip generation 
studies submitted to ITE by public agencies, consulting firms, universities/colleges, developers, 
associations and local sections/districts/student chapters of ITE.  The trip generation rates 
utilized for the purposes of this analysis are based upon data collected by the Institute of 
Transportation Engineers (ITE) and presented in ITE’s most recent edition of Trip Generation, 
(10th Edition, 2017).  The trip generation rate used and estimated Project traffic is summarized 
in Table 4-1. The Project is anticipated to generate a net total of approximately 1,956 trip-ends 
per day with 153 AM peak hour trips and 205 PM peak hour trips.  

4.2 PROJECT TRIP DISTRIBUTION 

Trip distribution is the process of identifying the probable destinations, directions or traffic 
routes that will be utilized by Project traffic.  The potential interaction between the planned 
land uses and surrounding regional access routes are considered, to identify the route where 
the Project traffic would distribute.  The Project trip distribution was developed based on 
anticipated travel patterns to and from the Project site has been developed based on an 
understanding of existing travel patterns in the area, the geographical location of the site, the 
site’s proximity to the Citrus Valley High School and regional arterial and state highway system.  
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Table 4‐1

AM Peak Hour PM Peak Hour
In Out Total In Out Total

Single Family Detached Residential DU 210 0.19 0.55 0.74 0.62 0.37 0.99 9.44

In Out Total In Out Total

Pioneer & Texas Residential 207 DU 39 114 153 128 77 205 1,956
1  Trip Generation Source:  Institute of Transportation Engineers (ITE), Trip Generation Manual,10th Edition (2017).
2  DU = Dwelling Units

Land Use Quantity Daily
Project Trip Generation Summary:

Project Trip Generation Summary

Daily
Project Trip Generation Rates:1

AM Peak Hour PM Peak Hour

Land Use Units2
ITE LU 
Code

Units2

___________________________________________________________________________________________
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PROJECT TRIP DISTRIBUTION 

• 20 % of trips head to/come from north on SR-210 

• 20 % of trips head to/come from south on SR-210 

• 5 % of trips head to/come from west on San Bernardino Avenue 

• 5 % of trips head to/come from south on Citrus Plaza Drive 

• 5 % of trips head to/come from south on Tennessee Street 

• 25 % of trips head to/come from south on Texas Street 

• 15% of trips head to/come from east on San Bernardino Avenue 

• 5% of trips head to/come from east on Pioneer Avenue 

The total volume on each roadway was divided by the total site traffic generation to indicate 
the percentage of Project traffic that would use each component of the regional roadway 
system in each relevant direction.  The Project inbound trip distribution pattern is graphically 
depicted on Exhibit 4-1.  The Project outbound trip distribution pattern is graphically depicted 
on Exhibit 4-2. These distribution patterns were refined in the vicinity of the Project based on 
discussions with the City of Redlands as part of the traffic study scoping process.  

4.3 MODAL SPLIT 

Although the use of public transit, walking, and/or bicycling have the potential to reduce 
Project-related traffic, such reductions have not been taken into considerations in this traffic 
study in order to provide a conservative analysis of the Project’s potential to result in significant 
traffic impacts. 

4.4 PROJECT TRIP ASSIGNMENT 

The assignment of traffic from the Project area to the adjoining roadway system is based upon 
the Project trip generation, trip distribution, and the arterial highway and local street system 
improvements that would be in place by the time of initial occupancy of the Project.  Based on 
the identified Project traffic generation and trip distribution patterns, Project ADT, AM and PM 
peak hour volumes for the weekday are shown on Exhibit 4-3.  Project mid-day peak hour 
volumes are shown on Exhibit 4-4. 

4.5 BACKGROUND TRAFFIC 

Future year traffic forecasts have been based upon six years of background (ambient) growth at 
2% per year for 2024 traffic conditions as directed by City staff.  This ambient growth rate is 
added to existing traffic volumes to account for area-wide growth not reflected by cumulative 
development projects.  Ambient growth has been added to daily and peak hour traffic volumes 
on surrounding roadways, in addition to traffic generated by the development of future 
projects that have been approved but not yet built and/or for which development applications 
have been filed and are under consideration by governing agencies.   
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4.6 CUMULATIVE DEVELOPMENT TRAFFIC 

CEQA Guidelines require that the impacts from the Project, along with the incremental 
cumulative impact from “closely related past, present and reasonable foreseeable probably 
future projects” to be analyzed.  A cumulative project list was developed for the purposes of 
this analysis based on other studies performed in the area and reviewed by City of Redlands 
staff.  Exhibit 4-5 illustrates the cumulative development location map. Cumulative 
development ADT, AM and PM peak hour volumes for the weekday are shown on Exhibit 4-6.  
Cumulative development mid-day peak hour volumes are shown on Exhibit 4-7. 

A summary of the cumulative development projects and their respective land uses are provided 
on Table 4-2.     

4.7 OPENING YEAR CUMULATIVE (2024) CONDITIONS 

The “buildup” approach combines existing traffic counts with a background ambient growth 
factor to forecast the near-term 2024 traffic conditions.  An ambient growth factor of 12.62% 
accounts for background (area-wide) traffic increases that occur over time up to the year 2024 
from the year 2018 (compounded two percent per year growth over a six year period).  Traffic 
volumes generated by the Project are then added to assess the Opening Year cumulative (2024) 
With Project traffic conditions.  The 2024 roadway network is similar to the existing conditions 
roadway network with the exception of the following: 

• Driveways proposed to be developed by the Project and cumulative developments are assumed.   

The near-term traffic analysis includes the following traffic conditions, with the various traffic 
components: 

• Opening Year Cumulative (2024) Without Project 

o Existing counts  

o Ambient growth traffic (12.62%) 

o Cumulative Development Project traffic 

• Opening Year (2024) With Project 

o Existing counts  

o Ambient growth traffic (12.62%) 

o Cumulative Development Project traffic 

o Project traffic 
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Table 4‐2
Page 1 of 2

# Name/Location Land Use1 Quantity Units2

R1 Tract 18988 SFDR 82 DU
R2 Tract 18979 SFDR 55 DU
R3 Tract 18762 SFDR/MFH 228 DU
R4 Tract 20079 SFDR 14 DU
R5 Tract 18845 SFDR 24 DU
R6 Tract 16586 SFDR 76 DU
R7 Tract 16878 SFDR 76 DU
R8 Tract 19975 SFDR 67 DU
R9 Tract 17022 SFDR 12 DU
R10 CUP 1045 MFH 80 DU
R11 Tract 17265 SFDR 24 DU
R12 Tract 17675 SFDR 11 DU
R13 Parcel Map 17548 SFDR 3 DU
R14 Tract 16402 SFDR 26 DU
R15 Tract 16816 SFDR 10 DU
R16 Tract 16287 SFDR 12 DU
R17 Tract 18182 SFDR 27 DU
R18 Tract 17080 SFDR 8 DU
R19 Tract 18952 SFDR 131 DU
R20 Tract 19956 SFDR 40 DU
R21 Tract 19942 SFDR 34 DU
R22 Tract 20126 SFDR 105 DU
R23 CRA 893 MFH 8 DU
R24 CUP 1096 MFH 120 DU
R25 Tract 20065 SFDR 29 DU
R26 CUP 1108, GPA 140, SPA 45 & 46 MFH 412 DU
R27 Meritage Homes Tract SFDR 173 DU
R28 CRA 879 ‐ 2 Industrial Buildings Warehouse 78.565 TSF
R29 CRA 880 ‐ 3 Industrial Buildings Warehouse 170.443 TSF
R30 CUP 905 (Revision 3) ‐ Packing House District Shopping Center 88.075 TSF
R31 CUP 1065 ‐ RV Storage Expansion Storage Facility 127.746 TSF
R32 CUP 616 Revision 2 ‐ Addition to Private School School 1.952 TSF
R33 CRA 894 ‐ Industrial Building Warehouse 153.944 TSF
R34 CRA 889 ‐ Springhill Suites Hotel 88.000 RMS

Cumulative Development Land Use Summary

City of Redlands
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Table 4‐2
Page 2 of 2

# Name/Location Land Use1 Quantity Units2

Cumulative Development Land Use Summary

R35 CUP 114 (Revision 3) ‐ Expansion of Existing Church/Preschool Church 4.300 TSF
R36 CUP 335 (Revision 14) Redlands Community Hospital Hospital 8.530 TSF
R37 CRA 891 ‐ Industrial Building Light Industrial 16.676 TSF
R38 CUP 1076 ‐ WoodSpring Suites Hotel 123.000 RMS
R39 CRA 753 ‐ Addition to Private School School 1.200 TSF
R40 CRA 887 ‐ Building Addition to Dentist Office Medical‐Dental Office Building 0.363 TSF
R41 CUP 343 Revision 1 ‐ Addition to Private School School 1.800 TSF

Retail/Restaurant 5,000.000 TSF
Daycare 23.490 TSF

R43 CUP 1056 ‐ Hilton Home Hotel 77.000 RMS
R44 CUP ‐ MOD Packinghouse Fast Casual Restaurant 14.000 TSF
R45 CRA 898 ‐ Krikorian Retail Center Retail Center/Bank 15.200 TSF
R46 CUP 1103 ‐ Museum of Redlands Museum 20.658 TSF
R47 CRA 901 ‐ ESRI Office Building Office 100.800 TSF

Gasoline Station w/ Convenience Market 3.000 TSF
Automatic Car Wash 1.300 TSF
Fast‐food w/o Drive‐Through 1.326 TSF

R49 CUP 1107 ‐ Medical Offices Medical‐Dental Office Building 3.098 TSF
R50 CRA 900 ‐ Industrial Buildings Warehouse 139.000 TSF
R51 CRA 902 ‐ Car Wash self‐serve drive‐thru Automatic Car Wash 8.000 TSF
R52 CUP 606, Revision No. 1 School 11.960 TSF

SB1 P201100550 Warehouse 426.000 TSF
SB2 Alabama Venture P201300529 General Light Industrial 94.600 TSF

Shopping Center 1.850 TSF
Apartments 281 DU
Hotel  200 RMS
Theatre 4 SEATS

SB4 North of Palmetto Av., west of Alabama St. High‐Cube Warehouse 230.000 TSF
SB5 Nevada St. & Palmetto Ave. (Newcastle) High‐Cube Warehouse 590.000 TSF

SB6
Oakmont ‐ North of Palmetto Av., between Nevada St. & 
Alabama St.

High‐Cube Warehouse 561.000 TSF

SB7 P201700142 Warehouse 191.036 TSF
SB8 P201700245 MFH 360 DU
SB9 P201700273 Warehouse 205.953 TSF
SB10 P201700339 Shopping Center 9.100 TSF
SB11 P201800149 Carwash ‐‐
1  SFDR = Single Family Detached Residential; MFH = Multifamily Housing
  2 TSF = Thousand Square Feet; DU = Dwelling Units; RMS = Rooms

County of San Bernardino

SB3
Mountain Grove ‐ SE corner of San Bernardino Av. & Alabama 
St.

R48 CUP 1104

R42 CUP 1061, CRA 889
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4.8 HORIZON YEAR (2040) CONDITIONS  

Traffic projections for Horizon Year (2040) Without Project conditions were derived from the 
San Bernardino Transportation Analysis Model (SBTAM) using accepted procedures for model 
forecast refinement and smoothing.  The traffic forecasts reflect the area-wide growth 
anticipated between Existing conditions and Horizon Year (2040) traffic conditions.  In most 
instances the traffic model zone structure is not designed to provide accurate turning 
movements along arterial roadways unless refinement and reasonableness checking is 
performed.  Therefore, the Horizon Year (2040) peak hour forecasts were refined using  the 
model derived long-range forecasts, base (validation) year model forecasts, along with existing 
peak hour traffic count data.  The SBTAM has a base (validation) year of 2012 and a horizon 
(future forecast) year of 2040.  The difference in model volumes (2040-2012) defines the 
growth in traffic over the 28-year period. 

The refined future peak hour approach and departure volumes obtained from the model output 
data are then entered into a spreadsheet program consistent with the National Cooperative 
Highway Research Program (NCHRP Report 255), along with initial estimates of turning 
movement proportions.  A linear programming algorithm is used to calculate individual turning 
movements which match the known directional roadway segment forecast volumes computed 
in the previous step.  This program computes a likely set of intersection turning movements 
from intersection approach counts and the initial turning proportions from each approach leg. 

The SBTAM uses an AM peak period-to-peak hour factor of 0.38 and a PM peak period-to-peak 
hour factor of 0.28.  These factors represent the relationship of the highest single AM peak 
hour to the modeled three (3) hour AM peak period (an even distribution would result in a 
factor of 0.33) and the highest single PM peak hour to the modeled four (4) hour PM peak 
period (an even distribution would result in a factor of 0.25).  

Horizon Year (2040) turning volumes were compared to Opening Year Cumulative (2024) 
volumes in order to ensure a minimum growth as a part of the refinement process.  The 
minimum growth includes any additional growth between Opening Year (2024) and Horizon 
Year (2040) traffic conditions that is not accounted for by the traffic generated by cumulative 
development projects and ambient growth rates assumed between Existing and Opening Year 
(2024) conditions.  Future estimated peak hour traffic data was used for new intersections to 
further refine the Horizon Year (2040) peak hour forecasts. 

The future Horizon Year (2040) Without Project peak hour turning movements were then 
reviewed by Urban Crossroads for reasonableness, and in some cases, were adjusted to achieve 
reasonable growth.  The result of this traffic forecasting procedure is a series of traffic volumes 
which are suitable for traffic operations analysis. 

Post-processing worksheets for Horizon Year (2040) Without Project traffic conditions are 
provided in Appendix 4.1. 
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5 EXISTING PLUS PROJECT TRAFFIC ANALYSIS   

In an effort to satisfy the CEQA Guideline section 15125(a), an analysis of existing traffic 
volumes plus traffic generated by the proposed Project (E+P) has been included in this analysis.  
This section discusses the traffic forecasts for E+P conditions and the resulting intersection 
operations and traffic signal warrants.  Project impacts to baseline traffic conditions (i.e., 
existing conditions) have been identified along with mitigation measures necessary to reduce 
project-related impacts to less-than-significant. 

5.1 ROADWAY IMPROVEMENTS 

The lane configurations and traffic controls assumed to be in place for E+P traffic conditions are 
consistent with those shown previously on Exhibit 3-1, with the exception of the following: 

• Driveways proposed to be developed by the Project are assumed.   

5.2 EXISTING PLUS PROJECT TRAFFIC VOLUME FORECASTS 

This scenario includes Existing traffic volumes plus Project traffic. The existing traffic was 
redistributed to account for some of the adjacent residential traffic from Riverview Drive 
accessing Texas Street via Street “B” instead of using Pioneer Avenue, which is congested 
during peak hours. Exhibit 5-1 shows the ADT, AM and PM peak hour volumes which can be 
expected for E+P traffic conditions.  The mid-day peak hour volumes for E+P traffic are shown 
on Exhibit 5-2. 

5.3 INTERSECTION OPERATIONS ANALYSIS 

E+P peak hour traffic operations have been evaluated for the study area intersections based on 
the analysis methodologies presented in Section 2.0 Methodologies of this TIA.  The 
intersection analysis results are summarized in Table 5-1, which indicates that there are no 
additional study area intersections that are anticipated to operate at acceptable levels of 
service, in addition to the intersection previously identified under Existing (2018) traffic 
conditions.  

Since the preparation of the TIA, a traffic signal has been installed at the intersection of Texas 
Street and Pioneer Avenue.  The addition of a traffic signal is not likely to significantly increase 
the traffic volumes.  The intersection of Texas Street & Pioneer Avenue was evaluated with a 
traffic signal, and found to operate at acceptable LOS during AM, mid-day and PM peak hours.  
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A summary of the peak hour intersection LOS for E+P conditions are shown on Exhibit 5-3.  The 
intersection operations analysis worksheets for E+P traffic conditions are included in Appendix 
5.1 of this TIA. 

These findings are consistent with the results of the Existing conditions analysis.  Based on the 
City of Redlands’ significance criteria as discussed in Section 2.5 Thresholds of Significance and 
as shown on Table 3-1, the addition of Project traffic is forecasted for result in a significant 
impact at the following intersections: 

• Tennessee St. & San Bernardino Avenue (#3) 

5.4 TRAFFIC SIGNAL WARRANTS ANALYSIS 

Traffic signal warrants for E+P traffic conditions are based on E+P ADT volumes.  No future 
unsignalized intersections appear to warrant a traffic signal under E+P conditions in addition to 
those already warranted under Existing (2018) conditions.  

Traffic signal warrant worksheets for E+P traffic conditions are included in Appendix 5.2 of this 
TIA.  

5.5 IMPACTS AND RECOMMENDED IMPROVEMENTS 

This section provides a summary of Project impacts and recommended improvements.  Based 
on the significance criteria discussed in Section 2.5 Thresholds of Significance, the following 
intersections were found to be impacted by Project.  Improvements necessary to reduce 
project-related traffic impacts to less than significant are also discussed below. 

5.5.1 RECOMMENDED IMPROVEMENTS TO ADDRESS DEFICIENCIES AT INTERSECTIONS  

The effectiveness of the proposed recommended mitigation measures is presented in Table 5-2 
for E+P traffic conditions.  With the implementation of the intersection mitigation measures 
discussed below, there are no project-related impacts anticipated to the study area 
intersections.  The intersection operations analysis worksheets for E+P traffic conditions, with 
improvements, are included in Appendix 5.3 of this TIA. 

Impact 1.1 – Tennessee Street & San Bernardino Avenue (#3) – Although this intersection was 
found to operate at an unacceptable LOS (LOS E or worse) during the AM and mid-day peak 
hours under Existing traffic conditions, the intersection is anticipated to continue to operate at 
unacceptable levels during both peak hours with the addition of Project traffic.  As such, the 
impact is considered significant (Project Impact 1.1). 

Mitigation Measure 1.1 – Tennessee Street & San Bernardino Avenue (#3) – The intersection 
of Tennessee Street & San Bernardino Avenue is currently operating at an unacceptable LOS 
and is anticipated to continue to operate at an unacceptable LOS under future scenarios. It is 
recommended that the Project stripe a southbound right turn lane in order to improve the 
traffic conditions to pre-project conditions or better.  
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6 OPENING YEAR CUMULATIVE (2024) TRAFFIC ANALYSIS 

This section discusses the methods used to develop Opening Year Cumulative (2024) Without 
and With Project traffic forecasts and the resulting intersection operations and traffic signal 
warrants.   

6.1 ROADWAY IMPROVEMENTS 

The lane configurations and traffic controls assumed to be in place for Opening Year Cumulative 
(2024) Without and With Project conditions are consistent with those shown previously on 
Exhibit 3-1, with the exception of the following: 

• Driveways proposed to be developed by the Project and cumulative developments are
assumed.

6.2 OPENING YEAR CUMULATIVE (2024) WITHOUT PROJECT TRAFFIC VOLUME FORECASTS 

This scenario includes Existing traffic volumes, an ambient growth factor of 12.62% and traffic 
from pending and approved but not yet constructed known development projects in the area. 
The weekday ADT, AM and PM peak hour volumes which can be expected for Opening Year 
Cumulative (2024) Without Project traffic conditions are shown on Exhibit 6-1.  Opening Year 
Cumulative (2024) Without Project mid-day peak traffic volumes are shown on Exhibit 6-2. 

6.3 OPENING YEAR CUMULATIVE (2024) WITH PROJECT TRAFFIC VOLUME FORECASTS 

This scenario includes Existing traffic volumes, an ambient growth factor of 12.62%, traffic from 
pending and approved but not yet constructed known development projects in the area and 
the addition of Project traffic. The ADT, AM and PM peak hour volumes which can be expected 
for Opening Year Cumulative (2024) With Project traffic conditions are shown on Exhibit 6-3.  
Opening Year (2024) With Project mid-day peak traffic volumes are shown on Exhibit 6-4. 

6.4 INTERSECTION OPERATIONS ANALYSIS 

LOS calculations were conducted for the study intersections to evaluate their operations under 
Opening Year Cumulative (2024) Without Project conditions with roadway and intersection 
geometrics consistent with Existing conditions.  As shown on Table 6-1, the study area 
intersections are anticipated to operate at acceptable levels of service under Opening Year 
Cumulative (2024) Without Project conditions with the exception of the following intersections: 
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• SR-210 SB Ramps/Citrus Plaza Dr. & San Bernardino Av. (#1) – LOS E PM peak hour only

• SR-210 NB Ramps/Tennessee St. & San Bernardino Av. (#2) – LOS F mid-day and PM peak hours

• Tennessee St. & San Bernardino Av. (#3) – LOS F AM, mid-day, and PM peak hours

• Texas St. & Pioneer Av. (#5) – LOS D mid-day peak hour only

• Texas St. & San Bernardino Av. (#7) – LOS E mid-day and PM peak hours

• Texas St. & Lugonia Av. (#8) – LOS D AM and mid-day peak hours; LOS E PM peak hour

As shown on Table 6-1, the addition of Project traffic is not anticipated to result in any 
additional intersections to operate at an unacceptable LOS as compared to those identified 
previously for Opening Year Cumulative (2024) Without Project traffic conditions. 

Based on the City of Redlands’ significance criteria as discussed in Section 2.5 Thresholds of 
Significance and as shown on Table 6-1, the addition of Project traffic is forecasted for result in 
a significant cumulative impact at the following intersections: 

• SR-210 SB Ramps/Citrus Plaza Dr. & San Bernardino Av. (#1)

• SR-210 NB Ramps/Tennessee St. & San Bernardino Av. (#2)

• Tennessee St. & San Bernardino Av. (#3)

• Texas St. & San Bernardino Av. (#7)

• Texas St. & Lugonia Av. (#8)

Consistent with Table 6-1, a summary of the peak hour intersection LOS for Opening Year 
Cumulative (2024) Without Project traffic conditions are shown on Exhibit 6-5.  Consistent with 
Table 6-1, a summary of the peak hour intersection LOS for Opening Year Cumulative (2024) 
With Project conditions are shown on Exhibit 6-6. 

The intersection operations analysis worksheets for Opening Year Cumulative (2024) Without 
Project conditions are included in Appendix 6.1 of this TIA.  The intersection operations analysis 
worksheets for Opening Year Cumulative (2024) With Project conditions are included in 
Appendix 6.2 of this TIA.  Measures to address the cumulatively considerable impacts for Opening 
Year Cumulative (2024) With Project traffic conditions are discussed in Section 6.6 Opening Year 
Cumulative (2024) Impacts and Recommended Improvements. 

6.5 TRAFFIC SIGNAL WARRANTS ANALYSIS 

Traffic signal warrants for Opening Year Cumulative (2024) traffic conditions are based on 
Opening Year Cumulative (2024) Without and With Project ADT volumes.  For Opening Year 
Cumulative (2024) Without Project traffic conditions, no additional intersections appear to 
warrant a traffic signal.  With the addition of Project traffic, no study area intersections appear 
to warrant a traffic signal (see Appendix 6.3).   
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6.6 RECOMMENDED IMPROVEMENTS 

6.6.1 RECOMMENDED IMPROVEMENTS TO ADDRESS DEFICIENCIES AT INTERSECTIONS  

Improvement strategies have been recommended at intersections that have been identified as 
significantly impacted by the Project, in an effort to reduce each location’s peak hour delay and 
improve the associated LOS grade to pre-Project conditions or better.  Significant impacts have 
been identified at deficient intersections if the Project contributes 50 or more peak hours. 

The effectiveness of the recommended improvement strategies discussed below to address 
Opening Year Cumulative (2024) traffic deficiencies is presented in Table 6-2.  Worksheets for 
Opening Year Cumulative (2024) Without and With Project conditions, with improvements, 
HCM calculation worksheets are provided in Appendix 6.4. 
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7 HORIZON YEAR (2040) TRAFFIC ANALYSIS 

This section discusses the methods used to develop Horizon Year (2040) Without and With 
Project traffic forecasts and the resulting intersection operations and traffic signal warrants.   

7.1 ROADWAY IMPROVEMENTS 

The lane configurations and traffic controls assumed to be in place for Horizon Year (2040) 
Without and With Project conditions are consistent with those shown previously on Exhibit 3-1, 
with the exception of the following: 

• Driveways proposed to be developed by the Project and cumulative developments are assumed.   

7.2 HORIZON YEAR (2040) WITHOUT PROJECT TRAFFIC VOLUME FORECASTS 

This scenario includes the refined post-processed volumes obtained from the SBTAM (see 
Section 4.8 Horizon Year (2040) Conditions of this TIA for a detailed discussion on the post-
processing methodology).  The weekday ADT, AM and PM peak hour volumes which can be 
expected for Horizon Year (2040) Without Project traffic conditions are shown on Exhibit 7-1.  
Horizon Year (2040) Without Project mid-day peak traffic volumes are shown on Exhibit 7-2. 

7.3 HORIZON YEAR (2040) WITH PROJECT TRAFFIC VOLUME FORECASTS 

This scenario includes the refined post-processed volumes obtained from the SBTAM, plus the 
traffic generated by the proposed Project (see Section 4.8 Horizon Year (2040) Conditions of this 
TIA for a detailed discussion on the post-processing methodology). The ADT, AM and PM peak 
hour volumes which can be expected for Horizon Year (2040) With Project traffic conditions are 
shown on Exhibit 7-3.  Horizon Year (2040) With Project mid-day peak traffic volumes are 
shown on Exhibit 7-4. 

7.4 INTERSECTION OPERATIONS ANALYSIS 

LOS calculations were conducted for the study intersections to evaluate their operations under 
Horizon Year (2040) Without Project conditions with roadway and intersection geometrics 
consistent with Existing conditions.  As shown on Table 7-1, there are no additional study area 
intersections that are anticipated to operate at acceptable levels of service under Horizon Year 
(2040) Without Project conditions, in addition to the intersections previously identified under 
Opening Year Cumulative (2024) traffic conditions. 
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As shown on Table 7-1, the addition of Project traffic is not anticipated to result in any 
additional intersections to operate at an unacceptable LOS as compared to those identified 
previously for Horizon Year (2040) Without Project traffic conditions. 

Based on the City of Redlands’ significance criteria as discussed in Section 2.5 Thresholds of 
Significance and as shown on Table 7-1, the addition of Project traffic is forecasted for result in 
a significant cumulative impact at the following intersections: 

• SR-210 SB Ramps/Citrus Plaza Dr. & San Bernardino Av. (#1) 

• SR-210 NB Ramps/Tennessee St. & San Bernardino Av. (#2) 

• Tennessee St. & San Bernardino Av. (#3) 

• Texas St. & Pioneer Av. (#5) 

• Texas St. & San Bernardino Av. (#7) 

• Texas St. & Lugonia Av. (#8) 

Consistent with Table 7-1, a summary of the peak hour intersection LOS for Horizon Year (2040) 
Without Project traffic conditions are shown on Exhibit 7-5.  Consistent with Table 7-1, a 
summary of the peak hour intersection LOS for Horizon Year (2040) With Project conditions are 
shown on Exhibit 7-6. 

The intersection operations analysis worksheets for Horizon Year (2040) Without Project 
conditions are included in Appendix 7.1 of this TIA.  The intersection operations analysis 
worksheets for Horizon Year (2040) With Project conditions are included in Appendix 7.2 of this 
TIA.  Measures to address the cumulatively considerable impacts for Horizon Year (2040) With 
Project traffic conditions are discussed in Section 7.6 Horizon Year (2040) Impacts and 
Recommended Improvements. 

7.5 TRAFFIC SIGNAL WARRANTS ANALYSIS 

Traffic signal warrants for Horizon Year (2040) traffic conditions are based on Horizon Year 
(2040) Without and With Project volumes.  For Horizon Year (2040) Without Project traffic 
conditions, no additional intersections appear to warrant a traffic signal.  With the addition of 
Project traffic, no study area intersections appear to warrant a traffic signal (see Appendix 7.3).   

7.6 HORIZON YEAR (2040) DEFICIENCIES AND RECOMMENDED IMPROVEMENTS 

7.6.1 RECOMMENDED IMPROVEMENTS TO ADDRESS DEFICIENCIES AT INTERSECTIONS 

Improvement strategies have been recommended at intersections that have been identified as 
significantly impacted by the Project, in an effort to reduce each location’s peak hour delay and 
improve the associated LOS grade to pre-Project conditions or better.  Significant impacts have 
been identified at deficient intersections if the Project contributes 50 or more peak hours.  The 
effectiveness of the recommended improvement strategies discussed below to address Horizon 
Year (2040) traffic deficiencies is presented in Table 7-2. 
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The Project Applicant shall participate in the funding of off-site improvements, including traffic 
signals that are needed to serve cumulative traffic conditions through the payment of City of 
Redlands DIF (if the improvements are included in the DIF program) or on a fair share basis (if 
the improvements are not included in the DIF program.  These fees shall be collected by the 
City of Redlands, with the proceeds solely used as part of a funding mechanism aimed at 
ensuring that regional highways and arterial expansions keep pace with the projected 
population increases.  Each of the improvements shown on Table 7-2 have been identified as 
being included as part of City DIF fee program or fair share contribution in Section 1.5 Local and 
Regional Funding Mechanisms of this TIA. 

Worksheets for Horizon Year (2040) Without and With Project conditions, with improvements, 
HCM calculation worksheets are provided in Appendix 7.4. 
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3536 Concours, Suite 100 | Ontario, CA 91764

Office: 909-974-4900 | Fax: 909-974-4004

M E M O R A N D U M
To: Don Young, City of Redlands JN: 173796

From: Carla Dietrich, Michael Baker International

Date: August 5, 2019

Subject: Peer Review of the Pioneer & Texas Residential Traffic Impact Analysis in the City of Redlands
(Tentative Tract No. 20257, Heritage Specific Plan)

Michael Baker International has reviewed the draft Pioneer & Texas Residential Traffic Impact Analysis dated April 
16, 2019, by Urban Crossroads. This peer review focused on the adequacy of the traffic study analysis (TIA) and 
documentation with respect to compliance with the jurisdictional requirements and standard industry practices, and 
the reasonableness of results. This memorandum is structured to discuss the study content including references to 
the subjects examined as part of the peer review. The comments on the TIA are organized separately following the 
topics evaluated.

Topics Evaluated
 Scoping Agreement/Coordination with the City – Coordination with the City regarding the TIA for this project was 

conducted via an approved scoping agreement dated October 18, 2018, as documented in the appendices. 

 Guidelines – The study considered the following guidelines:
o Congestion Management Program for County of San Bernardino (updated December 2007) – The TIA 

references the use of the San Bernardino County CMP guidelines and the references section of the report 
states that the December 2007 version of the document was referenced. The latest version of the CMP 
guidelines is dated June 2016.

o California Department of Transportation’s (Caltrans) Guide for the Preparation of Traffic Impact Studies 
(December 2002).

o The TIA stated that the methodologies utilized were consistent with City of Redlands traffic study guidelines. 
The City of Redlands does not have a formal study guideline document specific to the City and instead 
follows the CMP guidelines and industry standards.

 Site Map – A site plan is provided in the TIA.

 Existing Intersection Geometry – The intersection geometry identified in Exhibit 3-1 represents current 
conditions.

 Analysis Scenarios – The TIA evaluated the appropriate analysis scenarios which are consistent with the San 
Bernardino County CMP guidelines and the approved scoping agreement.

 Traffic Count Data – Traffic counts were conducted at the study intersections on Thursday, November 1, 2018, 
while local schools were in session. Additional counts along Lugonia Avenue from 2015 were also utilized per 
the direction of City staff.
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 Heavy Vehicles – Conversion of project trips to passenger car equivalents (PCE) was conducted using the San 
Bernardino County CMP factors.

 Project Land Use and Size – The project description identifies 207 single-family residential dwelling units, which 
is consistent with the site plan. A total of 214 dwelling units were utilized in the preparation of the approved 
scoping agreement; however, this difference does not require revisions as the general findings of the scoping 
agreement are still applicable.

 Project Trip Generation Rates – The daily AM peak and PM peak project trips were estimated based on the trip 
rates published in the Institute of Transportation Engineers (ITE) Trip Generation Manual, 10th Edition, which is 
an appropriate data source. The midday project trip calculation is not documented in Table 4-1.

 Project Trips – The trip generation rates were correctly applied using 207 single-family dwelling units to obtain 
the AM peak hour and PM peak hour number of trips. The daily trip rate of 9.44 equates to 1,954 daily trips while 
Table 4-1 identifies 1,956 daily trips. Although the daily trips are slightly overestimated, this is not a significant 
issue which needs to be addressed. 

 Project Trip Distribution Patterns – The trip distribution patterns identified in Exhibits 4-1 and 4-2 of the TIA are 
not consistent with the trip distribution values documented in Exhibits 3 and 4 of the approved scoping 
agreement in the area of Texas Street and Lugonia Avenue.

 Trip Assignments – Project trip assignments at the study intersections are consistent with the distributions shown 
in Exhibits 4-1 and 4-2. The project trips are not balanced between intersections; however, this results in a +/- 1 
vehicle difference, which is negligible. 

 Opening Year – The project description states that all units are anticipated to be occupied by the year 2024. 
Thus the analysis of the opening year was assumed to be 2024, as documented in the approved scoping 
agreement.

 Study Analysis Locations – The selection of the six off-site analysis intersections and two proposed site driveway 
intersections is reasonable based on the project trip generation and trip distribution. The study intersections are 
consistent with those listed in the approved scoping agreement. 

 Study Period – The analysis time periods contained in the TIA (weekday AM peak, weekday midday peak, and 
weekday PM peak) are consistent with the proposed land use type and existing surrounding land uses.

 Average Daily Traffic (ADT) Volumes – The method utilized to determine ADTs based on a k-factor is sufficient.

 Traffic Volume Forecasts
o Growth Rate – The ambient growth rate of 2 percent per year was utilized, consistent with the assumption 

documented in the approved scoping agreement.
o Existing + Project – The TIA states on page 65 that Existing traffic was redistributed to account for some of 

the adjacent residential traffic from Riverview Drive accessing Texas Street via Street “B” instead of using 
Pioneer Avenue, which is congested during the peak hours. This would imply that Existing traffic was 
reassigned based on the desire to avoid congestion, which is not an appropriate method. The TIA does not 
provide enough information to determine if this assumption is appropriate.

 Cumulative Trip Generation Methodology
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o The TIA includes a list of 64 cumulative projects in the region; however, it does not specifically identify which 
projects resulted in trips being added to the study intersections, how those trips were estimated, or the 
number of trips. The cumulative trip assignment could not be confirmed without this information. 

o The TIA states that the Existing plus Project condition includes driveways proposed by cumulative projects. 
Were cumulative project volumes included in the Existing plus Project condition?

 Operations Analysis
o The TIA utilized Synchro (version 10) as the analysis software.
o The analysis was based upon the latest version of the HCM, as appropriate.

 Performance Standards
o City of Redlands – The TIA documents LOS C as the minimum level of service for intersections.
o Caltrans – The TIA documents LOS D as the minimum level of service for intersections. 
o Measure “U” – The TIA documents LOS C as the minimum level of service for intersections.

 Thresholds of Significance
o City of Redlands – The TIA clearly states the thresholds of significance for City intersections, and states that 

the thresholds are based on the City of Redlands traffic study guidelines. This could not be confirmed since 
the City indicated that it does not have a traffic study guideline document. However, the thresholds 
presented in the report are consistent with those documented in the approved scoping agreement.

o Caltrans – The TIA states that Caltrans does not have a threshold of significance for its facility. Utilizing the 
City thresholds for Caltrans facilities is appropriate.

o Measure “U” – The TIA includes the Measure “U” thresholds, which require intersections to maintain LOS C 
or better, or not cause further level of service degradation where currently operating at worse than LOS C.

 Determination of Significant Impacts – The process and results shown in the TIA are consistent with the 
methodologies documented.

 Mitigation 
o The mitigation measures identified result in acceptable projected traffic operations. 
o Has Caltrans reviewed this proposed mitigation (Table 1-2 of the TIA) at the SR-210 Interchange with San 

Bernardino Avenue?

 Mitigation Costs
o It appears that the costs associated with some of the improvements are incomplete. Do the costs include 

the additional turn lane or through lane, as well as any required receiving lanes? Not all of the receiving 
lanes are accounted for in other improvements/line items. 

o The cost associated with adding a through lane under the 210 structure is shown as $267,120, which is 
consistent with other widening costs in Table 1-2. This cross-section of roadway under the 210 appears to 
be maxed out. Are adding lanes under the crossing feasible, and if so, does the improvement cost include 
retaining walls or the necessary infrastructure?

o The fair share contribution summary indicates that $15,770 would be contributed to Caltrans. Does Caltrans 
provide a mechanism in which to receive fair share payments?

o There appear to be some inconsistencies and errors in the column “Improvements in the City DIF?”

 Project Access Control 
o Traffic operations analysis was conducted for the two proposed access driveways. Driveways are projected 

to operate acceptably as stop-controlled conditions.
o The analysis of Texas Street @ Driveway #2 (Intersection #6) shows a northbound left-turn lane under the 

Horizon Year condition and a shared left-through lane under the Opening Year condition. Exhibit 1-4 
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indicates that a northbound left-turn lane will be provided via the diagram at the bottom of the exhibit; 
however, it is not discussed as part of the text on the Exhibit text.

 Project Driveway Sight Distance – The TIA states that sight distance will be reviewed at the time of the final 
grading, landscape, and street improvement plans.

 Traffic Signal Warrant – The warrant analysis utilized the California Manual on Uniform Traffic Control Devices 
(California MUTCD). Traffic signal warrant analysis results could not be confirmed since it appears that some of 
the warrant worksheets are missing from the appendices.

 Freeway Analysis – Per the San Bernardino County CMP guidelines, freeway segments shall be analyzed if they 
carry at least 100 two-way peak hour trips. The estimated project trips do not meet this criterion, and thus the 
exclusion of freeway segment analysis in the TIA is appropriate.

 Senate Bill (SB) 743 – The study does not provide any analysis or discussion relating to SB 743 or vehicle miles 
traveled. This is appropriate since the guidelines and the approved scoping agreement do not identify this as a 
requirement.

 Pedestrian and Bicycle Facilities – The study documents the location of existing and planned bicycle and 
pedestrian facilities.

 Transit Services – The study documents the existing transit services.

 Fair Share – The TIA includes fair share calculations since off-site mitigation measures were identified. The fair 
share calculation methodology is appropriate.

Concerns and Recommendations
Below is a summary of the concerns regarding the traffic impact analysis. 

Comment #1 – Summary of Improvements and Rough Order of Magnitude Costs – Page 12
Confirm that the improvements identified at the SR-210 intersections are feasible and that the cost considers the 
available right-of-way under the existing structure. Has a project been identified at this interchange and has Caltrans 
reviewed this improvement?

Comment #2 – Summary of Improvements and Rough Order of Magnitude Costs – Pages 12-13
Confirm that unit costs include both the approach and receiving lanes. Update the table to include the receiving lane 
costs if necessary.
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Comment #3 – Summary of Improvements and Rough Order of Magnitude Costs – Pages 12-13
The “Improvements in City DIF?” column appears to conflict with the projects listed in Tables IV-F5 through IV-F8 of 
the Development Impact Fee Justification Study (January 9, 2017). Reexamine the following improvements and 
update Table 1-2 as needed:

Intersection Improvement NOT included in 
City DIF projects

2nd SB through lane2 SR-210 NB Ramps/Tennessee St. & San Bernardino Av. 2nd WB right turn lane
SB shared through-right turn lane

2nd NB through lane5 Texas St. & Pioneer Av.
2nd EB through lane

7 Texas St. & San Bernardino Ave. 2nd NB through lane

Comment #4 – Summary of Improvements and Rough Order of Magnitude Costs – Pages 11,13

The fair share contribution summary indicates that $15,770 would be contributed to Caltrans. Update as needed to 
address the fact that Caltrans may not provide a mechanism in which to receive fair share payments. 

Comment #5 – Exhibit 1-4, Page 20
Add text to support the Intersection #6 graphic to clearly state that a northbound left-turn lane will be provided at the 
intersection of Texas Street @ Driveway #2.

Comment #6 – Page 27
Under Section 2.5.1, the thresholds of significance are attributed to the City of Redlands traffic study guidelines. The 
City does not have a formal traffic study guideline document. Update the text to clarify the reference.

Comment #7 – Exhibit 3-8, Page 45
Exhibit 3-8 is missing. Replace Exhibit 3-10 on Page 45 with Exhibit 3-8.

Comment #8 – Table 4-1, Page 54
Update the exhibit to document the midday peak hour trip generation calculation.

Comment #9 – Exhibits 4-1 and 4-2, Pages 56-57
The project inbound and outbound trip distribution exhibits (Exhibits 4-1 and 4-2) do not match those included in the 
approved scoping agreement. Update the exhibits and analysis as needed to match the approved scoping agreement 
or provide documentation if the change was approved after the scoping agreement was finalized.

Comment #10 – Cumulative Development Traffic Page 60
Provide additional information regarding the cumulative projects including which projects are estimated to generate 
trips at the study intersection, the number of trips, and the source of the trip generation.

Comment #11 – Existing plus Project Roadway Improvements, Page 65
The TIA states that the Existing plus Project condition includes driveways proposed by cumulative developments. 
Update the text and confirm that analysis does not include cumulative projects under the Existing plus Project 
condition. 

Comment #12 – Existing plus Project Traffic Volume Forecasts, Page 65
The reassignment of traffic implies that Existing traffic was adjusted based on the desire to avoid congestion, which is 
not an appropriate method. Expand the discussion to provide additional reasoning for this method or update the 
traffic volumes as appropriate.
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Comment #13 – Table 5-1, Intersection Analysis for E+P Conditions, Page 68
Table 5-1 is consistent with the Synchro worksheet for Intersection #2. During the PM peak hour, the Synchro report 
shows a delay of 53.6 sec/veh, which results in a change in delay of 4.2 seconds. Update the table with the correct 
delay values.

Comment #14 – Table 5-1, Intersection Analysis for E+P Conditions, Page 68
Intersection #6 has a delay of 9.9 sec/veh which results in a LOS A. Update the table to change LOS B to LOS A.

Comment #15 – References, Page 97
The Congestion Management Program for County of San Bernardino references a December 2007 date; however, 
the latest version is dated June 2016. Update reference and confirm appropriate use of reference throughout the TIA.

Comment #16 – Appendices
Provide all warrant worksheets in the appendices.
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