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I. INTRODUCTION 

The purpose of this report is to determine the following: 

▪ The expected average daily and peak wastewater flows from the proposed development based on the 

latest land use designations and building intensities. 

▪ The impact of the proposed project on the existing City of Irwindale sewer system and pipe segments. The 

pipe segments are analyzed from the proposed development to the Sanitation District of Los Angeles 

(LACSD) trunk sewer lines. 

▪ The capacities of the existing City and LACSD sewer lines and the adequacy of the existing sewer systems 

to convey the additional anticipated wastewater from the proposed project.  

II. SITE DESCRIPTION 

The Park @ Live Oak Project consist of 78.32 acres in the west portion of the City of Irwindale, immediately west of 

Interstate 605. Project site is bound by Arrow Highway on the North, Live Oak Avenue on the Southeast and 

Interstate 605 (I-605) on the East. Refer to the project site map, Figure 1 — Vicinity Map, for project site locations.   

The existing site is a former sand and gravel quarry. Currently on-site backfill operations are underway to enable 

the redevelopment of the site. The Park @ Live Oak includes industrial, business park and commercial uses. The 

project consists of 1,451,400 sq. feet of industrial/business park and 98,600 sq. feet of commercial uses.   

III. EXISTING SEWER SYSTEMS DESCRIPTION  

The proposed project is located within the jurisdictional boundaries of the City of Irwindale and Los Angeles 
County Sanitation District (LACSD) District No.22.  The wastewater flow originating from the project site will 
discharge to an existing City of Irwindale sewer line for conveyance to the LACSD Joint Outfall B Unit 8G Trunk 
Sewer, located in Live Oak Avenue at Myrtle Avenue. Please refer to Figure 2 — Sewer System Exhibit for existing 
sewer infrastructure. 

The table below provides a summary of the existing sewer infrastructure in the vicinity of the proposed project. 

This summary is based on the latest available and reviewed record drawings. Please refer to Appendix F - As-Built 

Plans for copies of the City of Irwindale record drawings. 

 

Location Size Notes 

Arrow Hwy Line B - City of Irwindale 15” Sewer Line Sewer line flows west 

Live Oak Ave Line A – City of Irwindale 15” Sewer Line 

Sewer line southwest of intersection with 

Arrow Hwy. Sewer line flows northwest to 

intersection of Live Oak Ave and Arrow Hwy 

Live Oak Ave Line C - City of Irwindale 21” Sewer Line 
Sewer line between Arrow Hwy and private 

drive Line D. Sewer line flows west 
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Private Drive Alley Line D - City of Irwindale 12” Sewer Line 

Sewer line flows northwest to MH at Live 

Oak and private drive intersection 

 

Live Oak Avenue Line E - City of Irwindale 20” Sewer Line 

Sewer line between private road 

intersection and outfall at Live Oak Ave and 

Myrtle Avenue. Sewer Line flows west 

 

The original design of the Live Oak sewer was performed by Kenneth Mullen, Consulting Engineers to determine 
the sewer generation rates, tributary flows and sizes of proposed sewer lines to serve the entire tributary areas. 
Please refer to Appendix E - LA Marketplace Sewer Design Live Oak Study for copies of the tributary area map and 
sewer design calculations. 

Additionally, David Evans and Associates, Inc. prepared a sewer area study dated June 2017 for the project site to 
determinate the capacity of existing sewer systems.  The Sewer Area Study has been reviewed and accepted by the 
City of Irwindale. Please refer to Appendix D — Sewer Area Study Arrow Pit Development dated June 2017 for a 
copy of the Sewer Area Study. 

This sewer area study will utilize the findings of the above-mentioned studies and update the sewer generation 
flow calculations and existing sewer lines capacities based on the latest land use information and record drawings. 

 

IV. PROPOSED DEVELOPMENT AND EXISTING SEWER FLOWS  

The Park @ Live Oak consists of 1,451,400 sq. feet of industrial/business park land use and 98,600 sq. feet of 
commercial uses.  The proposed project’s sewer demand is estimated based on Los Angeles County Sanitation 
District (LACSD) sewage generation factors. The expected average and peak wastewater flows from the project are 
322,325 GPD and 0.806 MGP respectfully. Please refer to LACSD Table 1, “Loadings for each class of land use” in 
Appendix A — Estimated Average Daily Sewer Flows for Various Occupancies and Table 1 — Summary of Project 
Average Daily and Peak Sewer Flows for project sewer demand calculations. 

The proposed project site will have multiple points of connection (POC) to the existing sewer lines A and B. The 
majority of the site peak wastewater flow (approximately 88.8% of the peak flow) will be tributary to existing Line 
A along Live Oak Ave. The remaining site peak wastewater flow (11.2% of the peak flow) will be tributary to Line B 
along Arrow Hwy. Please refer to Figure 2 — Sewer System Exhibit for proposed POC to existing sewer lines and 
Tables 1A and 1B for Line A and Line B contributing flows calculations. 

This sewer area study has utilized the same wastewater flows of 80 gpd/1000 sq.ft. from tributary areas that 
contribute to existing sewer lines as estimated per original LA Marketplace sewer study, except for the LA Racing 
site located south of Live Oak Avenue. The original sewer study wastewater flow estimate for LA Marketplace (now 
the LA Racing) was based on 20,000 attendances, where LA Racing has 6,000 attendances capacity. Please refer to 
Table 1 C— Summary of Contributing Flows for LA Racing for contributing flows calculations.   

Existing sewer lines segments area contributing flows and cumulative contributing flows are summarized in Table 2 
— Sewer Capacity Summary 
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V. SEWER PIPE CAPACITY ANALYSIS  

Existing sewer lines A & B are 15” pipes diameters, line C is 21” pipe diameter, line D is 12” pipe diameter, and line 
E is 20” pipes diameter. Peak flow capacities for these lines, normal depths and velocities for peak flows were 
determined by using Kutter’s Formula. Refer to Pipe Size Capacity Calculations in Appendix C — Pipe Size Capacity 
Calculations. Each main line is sized based on the minimum slope (worst case scenario) and half or 3/4 full pipe 
depending on the pipe size based on Los Angeles County guidelines. Note that LA County defines 100% DESIGN 
capacity for an existing pipeline, 15” or greater in diameter, as operating at ¾ full. A memo issued from the county, 
however, allows for the exceedance of this capacity. Refer to Appendix B for an excerpt from this memo. 

As shown in Table 2 — Sewer Capacity Summary all existing City of Irwindale sewer lines have adequate capacity.  

Additionally, a will serve letter request was submitted to LACSD for proposed development to verify trunk sewer 
line capacity. Based on the LACSD letter dated May 1, 2018 the District’s Joint Outfall B Unit 8G Trunk Sewer has a 
capacity of 4.2 MGP and conveyed peak flow of 1.5 MGP when measured in 2012. This results in an available 
capacity of 2.7 MGP. The Park @ Live Oak Project will be contributing flow of 0.81 MGP to LACSD trunk sewer line. 
Therefore, existing trunk sewer line have enough available capacity for the proposed project. Please see LACSD will 
serve letter in Appendix B. 

 

VI. CONCLUSION 

A summary of existing pipe diameters, slopes, peak flows capacities and normal depts can be found in Table 2 — 
Sewer Capacity Summary. All existing sewer mains that will serve the project site, except for a portion of line E, 
meet the County capacity standards of no more than ½ full for mains under 15” diameter and no more than ¾ full 
for mains with a diameter of 15” and larger and will not negatively impact the available capacity of this sewer lines. 
The portion of Line E that exceeds the defined 100% capacity is also within the parameters allowed by the county 
memo. Refer to Appendix B and Appendix C — Pipe Size Capacity Calculations. 

The project site will contribute 0.81 MGD to the LACSD Joint Outfall B Unit 8G Trunk Sewer, which does not exceed 
the available capacity of 2.7 MGD.  

In summary the existing City of Irwindale collector lines have adequate capacity for the proposed project. 

Additionally, the existing LACSD sewer system have sufficient available capacity to serve the proposed project.  
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Land use/Zone Type

Daily Average 

Generation 

Factor

Units
Area(SF)/ Unit 

Contribution

Daily 

Average 

Flow (GPD)

Peak Flow* 

(MGD)

Daily 

Average 

Flow (CFS)

Peak Flow* 

(CFS)

Industrial/Bussiness 

Park 200                 gal/1000 SF 1,451,400      290,280      0.73 0.45 1.12

Commercial 325                 gal/1000 SF 98,600            32,045        0.08 0.05 0.12

Totals 1,550,000      322,325      0.806 0.499 1.247

* Peak Flow = 2.5 x daily average flow

PARK @ LIVE OAK

 TABLE 1 - Proposed Project Sewer Demand 



Land use/Zone Type

Daily 

Average 

Generation 

Factor

Units

Area(SF)/  

Unit 

Contribution

Daily 

Average 

Flow (GPD)

Peak 

Flow* 

(MGD)

Daily 

Average 

Flow (CFS)

Peak 

Flow* 

(CFS)

Industrial/Bussiness 

Park
200               gal/1000 SF 157,000         31,400        0.08 0.05 0.12

Commercial 325               gal/1000 SF 14,000           4,550          0.01 0.01 0.02

Totals 171,000         35,950        0.090 0.056 0.139

* Peak Flow = 2.5 x daily average flow

Table 1A - Proposed Sewer Demand Table Line B

THE PARK @ LIVE OAK



Land use/Zone Type

Daily 

Average 

Generation 

Factor

Units
Area(SF)/ Unit 

Contribution

Daily 

Average 

Flow (GPD)

Peak 

Flow* 

(MGD)

Daily 

Average 

Flow (CFS)

Peak 

Flow* 

(CFS)

Industrial/Bussiness 

Park 200               gal/1000 SF 1,294,400      258,880     0.65 0.40 1.00

Commercial 325               gal/1000 SF 84,600            27,495       0.07 0.04 0.11

Totals 1,379,000      286,375     0.716 0.443 1.108

* Peak Flow = 2.5 x daily average flow

Table 1 B - Proposed Sewer Demand Table Line A

THE PARK @ LVE OAK



Land use/Zone 

Type

Daily 

Average 

Generation 

Factor

Units

Unit 

Contributio

n (Seats)

Daily 

Average 

Flow (GPD)

Peak Flow* 

(MGD)

Daily 

Average 

Flow (CFS)

Peak Flow* 

(CFS)

LA Racing 10                 gal/Seat 6,000          60,000        0.15 0.09 0.23

Totals 6,000          60,000        0.15 0.09 0.23

* Peak Flow = 2.5 x daily average flow

Table 1 C - Proposed Sewer Demand LA Racing

THE PARK @ LIVE OAK



Pipe Segment Contributing Areas

Pipe 

Diameter 

[Inches]

Pipe Slope

Pipe 

Capacity 

[CFS]

Area 

Contributing 

Flow [CFS]

Cummulative 

Contributing 

Flow [CFS]

Cumulative 

Contributing 

Flow [MGD]

Capacity?
Normal 

Depth [FT]
Depth?

Velocity 

[FT/S]
Velocity?

Portion (88.8%) of 

Park @ Live Oak *
15 0.30% 1.72 1.11 1.11 0.72 SUFFICIENT 0.49 SUFFICIENT 2.47 SUFFICIENT

LA Racing 15 0.30% 1.72 0.23 1.34 0.87 SUFFICIENT 0.54 SUFFICIENT 2.61 SUFFICIENT

Sub Total 15 0.30% 1.72 1.34 1.34 0.87 SUFFICIENT 0.60 SUFFICIENT 2.74 SUFFICIENT

Assessor Maps 15 0.63% 2.96 1.99 1.99 1.29 SUFFICIENT 0.55 SUFFICIENT 3.82 SUFFICIENT

Portion (11.2%) of 

Park @ Live Oak *
15 0.63% 2.96 0.14 2.13 1.38 SUFFICIENT 0.53 SUFFICIENT 3.85 SUFFICIENT

Sub Total 15 0.63% 2.69 2.13 2.13 1.38 SUFFICIENT 0.53 SUFFICIENT 3.85 SUFFICIENT

Line A & Line B 20 0.16% 5.08 3.47 3.47 2.24 SUFFICIENT 0.75 SUFFICIENT 2.72 SUFFICIENT

Assessor Maps 20 0.16% 5.08 0.80 4.27 2.76 SUFFICIENT 0.83 SUFFICIENT 2.80 SUFFICIENT

Sub Total 20 0.16% 5.08 4.27 4.27 2.76 SUFFICIENT 0.90 SUFFICIENT 2.80 SUFFICIENT

LINE D Assessor Maps 12 0.40% 1.07 1.05 1.05 0.68 SUFFICIENT 0.49 SUFFICIENT 2.72 SUFFICIENT

LINE E*  LINE C + LINE D 20 0.16% 6.00* 5.32 5.32 3.44 SUFFICIENT 1.30 SUFFICIENT 2.82 SUFFICIENT

*  DISCHARGE FOR THIS PIPE SEGMENT SEGMENT IS 78.4% FULL, WHICH IS APPROXIMATELY 105% OF THE DESIGN CAPACITY. THIS IS BASED ON LA COUNTY'S DEFINITION OF 100% DESIGN 

CAPACITY BEING REACHED AT 75% FULL PIPE. HOWEVER, PER LOS ANGELES COUNTY POLICIES FOR MANAGING AVAILABLE SEWER CAPACITY AND SEWAGE DISCHARGE IN EXCESS OF DESIGN 

CAPACITY, NO FLOW MEASUREMENTS AND NO MITIGATION WILL BE REQUIRED. REFER TO APPENDIX B FOR MEMO FROMLA COUNTY.

THE PARK @ LIVE OAK

LINE A

LINE B

LINE C*

TABLE 2 - SEWER CAPACITY SUMMARY
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Figures     
Figure 1 — Vicinity Map 

Figure 2 — Sewer Capacity Summary 
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VICINITY MAP

THE  PARK  @  LIVE  OAK
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Appendix A     
Estimated Average Daily Sewer 

Flows for Various Occupancies 

 



TABLE 1 

LOADINGS FOR EACH CLASS OF LAND USE 

 
 
 
 
DESCRIPTION 

 
 
 

UNIT OF MEASURE 

 
FLOW 

(Gallons 
Per Day) 

 
COD 

(Pounds 
Per Day) 

SUSPENDED
SOLIDS 
(Pounds 
Per Day) 

     
     
R E S I D E N T I A L     
     
Single Family Home Parcel 260 1.22 0.59 
Duplex Parcel 312 1.46 0.70 
Triplex Parcel 468 2.19 1.05 
Fourplex Parcel 624 2.92 1.40 
Condominiums Parcel 195 0.92 0.44 
Single Family Home Parcel 156 0.73 0.35 
  (reduced rate)     
Five Units or More No. of Dwlg. Units 156 0.73 0.35 
Mobile Home Parks No. of Spaces 156 0.73 0.35 
     
     
C O M M E R C I A L     
     
Hotel/Motel/Rooming House Room 125 0.54 0.28 
Store 1000 ft2 100 0.43 0.23 
Supermarket 1000 ft2 150 2.00 1.00 
Shopping Center 1000 ft2 325 3.00 1.17 
Regional Mall 1000 ft2 150 2.10 0.77 
Office Building 1000 ft2 200 0.86 0.45 
Professional Building 1000 ft2 300 1.29 0.68 
Restaurant 1000 ft2 1,000 16.68 5.00 
Indoor Theatre 1000 ft2 125 0.54 0.28 
Car Wash     
  Tunnel - No Recycling 1000 ft2 3,700 15.86 8.33 
  Tunnel - Recycling 1000 ft2 2,700 11.74 6.16 
  Wand  1000 ft2 700 3.00 1.58 
Financial Institution 1000 ft2 100 0.43 0.23 
Service Shop 1000 ft2 100 0.43 0.23 
Animal Kennels 1000 ft2 100 0.43 0.23 
Service Station 1000 ft2 100 0.43 0.23 
Auto Sales/Repair 1000 ft2 100 0.43 0.23 
Wholesale Outlet 1000 ft2 100 0.43 0.23 
Nursery/Greenhouse 1000 ft2 25 0.11 0.06 
Manufacturing 1000 ft2 200 1.86 0.70 
Dry Manufacturing 1000 ft2 25 0.23 0.09 
Lumber Yard 1000 ft2 25 0.23 0.09 
Warehousing 1000 ft2 25 0.23 0.09 
Open Storage 1000 ft2 25 0.23 0.09 
Drive-in Theatre 1000 ft2 20 0.09 0.05 



TABLE 1 
(continued) 

LOADINGS FOR EACH CLASS OF LAND USE 
   
   
 
 
 
DESCRIPTION 

 
 
 

UNIT OF MEASURE 

 
FLOW 

(Gallons 
Per Day) 

 
COD 

(Pounds 
Per Day) 

SUSPENDED
SOLIDS 
(Pounds 
Per Day) 

     
     
C O M M E R C I A L     
     
Night Club 1000 ft2 350 1.50 0.79 
Bowling/Skating 1000 ft2 150 1.76 0.55 
Club 1000 ft2 125 0.54 0.27 
Auditorium, Amusement 1000 ft2 350 1.50 0.79 
Golf Course, Camp, and 
  Park (Structures and 
  Improvements 

1000 ft2 100 0.43 0.23 

Recreational Vehicle Park No. of Spaces 55 0.34 0.14 
Convalescent Home Bed 125 0.54 0.28 
Laundry 1000 ft2 3,825 16.40 8.61 
Mortuary/Cemetery 1000 ft2 100 1.33 0.67 
Health Spa, Gymnasium     
  With Showers 1000 ft2 600 2.58 1.35 
  Without Showers 1000 ft2 300 1.29 0.68 
Convention Center,     
  Fairground, Racetrack, Average Daily 10 0.04 0.02 
  Sports Stadium/Arena Attendance    
     
     
I N S T I T U T I O N A L     
     
College/University Student 20 0.09 0.05 
Private School 1000 ft2 200 0.86 0.45 
Church  1000 ft2 50 0.21 0.11 
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Appendix B     
- Will Serve Letter from the County 
Sanitation District dated May 1, 2018 
- Policies for Managing Available Sewer 
Capacity and Sewage Discharge in Excess 
of Design Capacity   







,CL, '",' :'.,,' ": " ,l", ' ..~,:~(;.( '';~~(,;,

October 12, 2005 ~~ o~jj
Approved

--

'TO:

FROM:

Dean Efstathi0l;\ V

Dennis Hunte( ~
Land Development Division

POLICIES FOR MANAGING AVAILABLE SEWER CAPACITY
AND SEWAGE DISCHARGE IN EXCESS OF DESIGN CAPACITY

The following will set forth Public Works' policies related to managing sewer
infrastructure capacity. Design capacity of the sewer mainline is defined as follows:

c: 15" diameter
;: 15" diameter

~ full = 100% capacity (dID)
% full = 100% capacity (dID)

When Public Works determines there is available capacity in a mainline sewer for infil
and redevelopment projects, the remaining available capacity shall be allocated on a
first come - first serve basis.

Sewer Advisory Committee

A Sewer Advisory Committee (SAC) will be formed for the purpose of recommending
courses of action to address proposed development connecting to existing sewers that
will cause them to be operating beyond their design capacity. The SAC will make their
recommendations to Dean Efstathiou, Assistant Director. The SAC will be chaired by
Waterworks and Sewer Maintenance Division and will have representatives from Design
and Land Development Divisions. Each Division will appoint a Principal Engineer or
Senior Civil Engineer as a representative to the SAC and will convene whenever sewer
decisions are required to address developmental impacts. Sewer Maintenance will
maintain records of SAC meetings and will prepare recommendations to Administration
for approval. The SAC may require other Division representatives to participate on a
case-by-case basis when necessary, such as Building and Safety and Programs

Development.

Divisional Responsibilties

Desiqn Division

1. Support activities of the SAC.

2. Prepare sewer area studies when required.



Dea n Efstath iou
August 25, 2005
Page 2

3. Maintain records/archive of all approved sewer area studies and flow
measurements.

Land Development Division

1. Support activities of the SAC.

2. Impose sewer area study requirements for private developments if necessary

and reviewlapprove all submittals.

3. Refer cases to SAC when both sewer area studies and flow measurements

indicate that a potential overload situation exists or will exist based on criteria
described below.

4. Provide copies of all approved sewer area studies and flow measurements to

Design Division for archiving.

Waterworks and Sewer Maintenance Division

1 . Chair the SAC, maintain meeting records and prepare position papers to

Administration.

2. Advise the SAC when an overload condition is observed during maintenance

activities.

3. Initiate effort to track and map all overload areas within the Consolidated

Maintenance District.

4. Keep database of all flow measurement results.

Desiqn Criteria

1. Capacity of sewer mainlines less than 15" in diameter are considered full

(100 percent) when the ratio of the depth of flow (d) over the pipe diameter
(D) is equal to 0.5, expressed as dID = 0.5.

2. Capacity of sewer mainlines equal to or greater than 15" in diameter are

considered full (100 percent) when the ratio of the depth of flow (d) over the
pipe diameter (D) is equal to 0.75, expressed as dID = 0.75.



Dean Efstathiou
August 25, 2005
Page 3

3. When an area study indicates that flow conditions based on calculated
discharges is between 101 percent to 150 percent of capacity, no flow
measurements and no mitigation will be required. If maintenance records
warrant, a flow test may be required.

4. When an area study for a development that proposes to increase the density
or change the zoning indicates that flow conditions are between 151 to 200
percent of capacity, flow measurements shall be required. If the flow test
indicates that the actual flow condition is below 151 percent, no mitigation wil
be required. If the flow test results indicate the actual flow is above 151
percent, the case shall be referred to the SAC to evaluate options and make
recommendations to Administration for approval. These options may include,
but are not limited to: requiring full mitigation from the development,

assessing pro-rata shares, creation of a reimbursement district, or
establishing a County Improvement (CI) district.

AHN:ca
P:\LDPUB\SUBPCHECK\SEWER\MISCELLANEOUS\SEWER IN FRASTRUCTURE MANAGEMENT

cc: Administration (Kelly)

BUil?ing and Safety (Patel) D,).
Design (Kumar) (Itl. ¡Art ¿~
Land Development (D'Antonio, Burge~hong, Witler, Narag)
Programs Development (Afshari) ,
Waterworks and Sewer Maintenance (Del Real, Lehto)
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Appendix C     
Pipe Size Capacity Calculations 

 



Project Description

Friction Method Kutter Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00300 ft/ft

Normal Depth 0.63 ft

Diameter 1.25 ft

Results

Discharge 1.72 ft³/s

Flow Area 0.61 ft²

Wetted Perimeter 1.96 ft

Hydraulic Radius 0.31 ft

Top Width 1.25 ft

Critical Depth 0.52 ft

Percent Full 50.0 %

Critical Slope 0.00581 ft/ft

Velocity 2.80 ft/s

Velocity Head 0.12 ft

Specific Energy 0.75 ft

Froude Number 0.70

Maximum Discharge 3.74 ft³/s

Discharge Full 3.43 ft³/s

Slope Full 0.00077 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 50.00 %

Downstream Velocity Infinity ft/s

Worksheet for  Line A, S=0.3%, 1/2 full

5/16/2018 6:21:15 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.63 ft

Critical Depth 0.52 ft

Channel Slope 0.00300 ft/ft

Critical Slope 0.00581 ft/ft

Worksheet for  Line A, S=0.3%, 1/2 full

5/16/2018 6:21:15 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00300 ft/ft

Diameter 1.25 ft

Discharge 1.11 ft³/s

Results

Normal Depth 0.49 ft

Flow Area 0.45 ft²

Wetted Perimeter 1.70 ft

Hydraulic Radius 0.26 ft

Top Width 1.22 ft

Critical Depth 0.41 ft

Percent Full 39.4 %

Critical Slope 0.00584 ft/ft

Velocity 2.47 ft/s

Velocity Head 0.09 ft

Specific Energy 0.59 ft

Froude Number 0.72

Maximum Discharge 3.74 ft³/s

Discharge Full 3.43 ft³/s

Slope Full 0.00034 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 39.41 %

Downstream Velocity Infinity ft/s

Worksheet for Line A, S=0.3%, Q=1.475
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.49 ft

Critical Depth 0.41 ft

Channel Slope 0.00300 ft/ft

Critical Slope 0.00584 ft/ft

Worksheet for Line A, S=0.3%, Q=1.475
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00300 ft/ft

Diameter 1.25 ft

Discharge 1.34 ft³/s

Results

Normal Depth 0.54 ft

Flow Area 0.51 ft²

Wetted Perimeter 1.80 ft

Hydraulic Radius 0.28 ft

Top Width 1.24 ft

Critical Depth 0.46 ft

Percent Full 43.6 %

Critical Slope 0.00580 ft/ft

Velocity 2.61 ft/s

Velocity Head 0.11 ft

Specific Energy 0.65 ft

Froude Number 0.71

Maximum Discharge 3.74 ft³/s

Discharge Full 3.43 ft³/s

Slope Full 0.00049 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 43.59 %

Downstream Velocity Infinity ft/s

Worksheet for Line A, S=0.3%, Q=2.03
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.54 ft

Critical Depth 0.46 ft

Channel Slope 0.00300 ft/ft

Critical Slope 0.00580 ft/ft

Worksheet for Line A, S=0.3%, Q=2.03
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Project Description

Friction Method Kutter Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00630 ft/ft

Normal Depth 0.63 ft

Diameter 1.50 ft

Results

Discharge 2.96 ft³/s

Flow Area 0.70 ft²

Wetted Perimeter 2.11 ft

Hydraulic Radius 0.33 ft

Top Width 1.48 ft

Critical Depth 0.65 ft

Percent Full 41.7 %

Critical Slope 0.00533 ft/ft

Velocity 4.25 ft/s

Velocity Head 0.28 ft

Specific Energy 0.91 ft

Froude Number 1.09

Maximum Discharge 8.94 ft³/s

Discharge Full 8.23 ft³/s

Slope Full 0.00084 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 41.67 %

Downstream Velocity Infinity ft/s

Worksheet for Line B, S=0.63%,3/4 full
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.63 ft

Critical Depth 0.65 ft

Channel Slope 0.00630 ft/ft

Critical Slope 0.00533 ft/ft

Worksheet for Line B, S=0.63%,3/4 full
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00630 ft/ft

Diameter 1.25 ft

Discharge 1.99 ft³/s

Results

Normal Depth 0.55 ft

Flow Area 0.52 ft²

Wetted Perimeter 1.82 ft

Hydraulic Radius 0.29 ft

Top Width 1.24 ft

Critical Depth 0.56 ft

Percent Full 44.1 %

Critical Slope 0.00585 ft/ft

Velocity 3.82 ft/s

Velocity Head 0.23 ft

Specific Energy 0.78 ft

Froude Number 1.04

Maximum Discharge 5.43 ft³/s

Discharge Full 4.99 ft³/s

Slope Full 0.00103 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 44.09 %

Downstream Velocity Infinity ft/s

Worksheet for Line B, S=0.63%,Q=1.99
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.55 ft

Critical Depth 0.56 ft

Channel Slope 0.00630 ft/ft

Critical Slope 0.00585 ft/ft

Worksheet for Line B, S=0.63%,Q=1.99
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00630 ft/ft

Diameter 1.50 ft

Discharge 2.13 ft³/s

Results

Normal Depth 0.53 ft

Flow Area 0.55 ft²

Wetted Perimeter 1.90 ft

Hydraulic Radius 0.29 ft

Top Width 1.43 ft

Critical Depth 0.55 ft

Percent Full 35.1 %

Critical Slope 0.00528 ft/ft

Velocity 3.85 ft/s

Velocity Head 0.23 ft

Specific Energy 0.76 ft

Froude Number 1.09

Maximum Discharge 8.94 ft³/s

Discharge Full 8.23 ft³/s

Slope Full 0.00045 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 35.08 %

Downstream Velocity Infinity ft/s

Worksheet for Line B, S=0.63%,Q=2.13
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.53 ft

Critical Depth 0.55 ft

Channel Slope 0.00630 ft/ft

Critical Slope 0.00528 ft/ft

Worksheet for Line B, S=0.63%,Q=2.13
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Project Description

Friction Method Kutter Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00160 ft/ft

Normal Depth 1.25 ft

Diameter 1.67 ft

Results

Discharge 5.08 ft³/s

Flow Area 1.76 ft²

Wetted Perimeter 3.49 ft

Hydraulic Radius 0.50 ft

Top Width 1.45 ft

Critical Depth 0.84 ft

Percent Full 74.9 %

Critical Slope 0.00525 ft/ft

Velocity 2.89 ft/s

Velocity Head 0.13 ft

Specific Energy 1.38 ft

Froude Number 0.46

Maximum Discharge 5.99 ft³/s

Discharge Full 5.52 ft³/s

Slope Full 0.00136 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 74.85 %

Downstream Velocity Infinity ft/s

Worksheet for  Line C -20 ", S=0.16%,3/4 full
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.25 ft

Critical Depth 0.84 ft

Channel Slope 0.00160 ft/ft

Critical Slope 0.00525 ft/ft

Worksheet for  Line C -20 ", S=0.16%,3/4 full
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Project Description

Friction Method Kutter Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00160 ft/ft

Normal Depth 1.56 ft

Diameter 1.67 ft

Results

Discharge 6.00 ft³/s

Flow Area 2.13 ft²

Wetted Perimeter 4.38 ft

Hydraulic Radius 0.49 ft

Top Width 0.83 ft

Critical Depth 0.92 ft

Percent Full 93.4 %

Critical Slope 0.00545 ft/ft

Velocity 2.82 ft/s

Velocity Head 0.12 ft

Specific Energy 1.68 ft

Froude Number 0.31

Maximum Discharge 5.99 ft³/s

Discharge Full 5.52 ft³/s

Slope Full 0.00188 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 93.41 %

Downstream Velocity Infinity ft/s

Worksheet for Line C -20 ", S=0.16% full flow
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.56 ft

Critical Depth 0.92 ft

Channel Slope 0.00160 ft/ft

Critical Slope 0.00545 ft/ft

Worksheet for Line C -20 ", S=0.16% full flow
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00160 ft/ft

Diameter 1.67 ft

Discharge 3.74 ft³/s

Results

Normal Depth 1.00 ft

Flow Area 1.37 ft²

Wetted Perimeter 2.96 ft

Hydraulic Radius 0.46 ft

Top Width 1.64 ft

Critical Depth 0.71 ft

Percent Full 60.1 %

Critical Slope 0.00506 ft/ft

Velocity 2.72 ft/s

Velocity Head 0.12 ft

Specific Energy 1.12 ft

Froude Number 0.52

Maximum Discharge 5.99 ft³/s

Discharge Full 5.52 ft³/s

Slope Full 0.00075 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 60.06 %

Downstream Velocity Infinity ft/s

Worksheet for Line C, S=0.16%,Q=3.74
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.00 ft

Critical Depth 0.71 ft

Channel Slope 0.00160 ft/ft

Critical Slope 0.00506 ft/ft

Worksheet for Line C, S=0.16%,Q=3.74
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00160 ft/ft

Diameter 1.67 ft

Discharge 4.27 ft³/s

Results

Normal Depth 1.10 ft

Flow Area 1.52 ft²

Wetted Perimeter 3.15 ft

Hydraulic Radius 0.48 ft

Top Width 1.59 ft

Critical Depth 0.77 ft

Percent Full 65.6 %

Critical Slope 0.00511 ft/ft

Velocity 2.80 ft/s

Velocity Head 0.12 ft

Specific Energy 1.22 ft

Froude Number 0.50

Maximum Discharge 5.99 ft³/s

Discharge Full 5.52 ft³/s

Slope Full 0.00097 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 65.60 %

Downstream Velocity Infinity ft/s

Worksheet for Line C, S=0.16%,Q=4.27
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.10 ft

Critical Depth 0.77 ft

Channel Slope 0.00160 ft/ft

Critical Slope 0.00511 ft/ft

Worksheet for Line C, S=0.16%,Q=4.27
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00400 ft/ft

Diameter 1.75 ft

Discharge 4.54 ft³/s

Results

Normal Depth 0.83 ft

Flow Area 1.12 ft²

Wetted Perimeter 2.66 ft

Hydraulic Radius 0.42 ft

Top Width 1.75 ft

Critical Depth 0.78 ft

Percent Full 47.4 %

Critical Slope 0.00498 ft/ft

Velocity 4.04 ft/s

Velocity Head 0.25 ft

Specific Energy 1.08 ft

Froude Number 0.89

Maximum Discharge 10.82 ft³/s

Discharge Full 9.98 ft³/s

Slope Full 0.00085 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 47.39 %

Downstream Velocity Infinity ft/s

Worksheet for Line C, S=0.4%,Q=4.54
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.83 ft

Critical Depth 0.78 ft

Channel Slope 0.00400 ft/ft

Critical Slope 0.00498 ft/ft

Worksheet for Line C, S=0.4%,Q=4.54
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00400 ft/ft

Diameter 1.00 ft

Discharge 1.05 ft³/s

Results

Normal Depth 0.49 ft

Flow Area 0.39 ft²

Wetted Perimeter 1.56 ft

Hydraulic Radius 0.25 ft

Top Width 1.00 ft

Critical Depth 0.43 ft

Percent Full 49.4 %

Critical Slope 0.00653 ft/ft

Velocity 2.72 ft/s

Velocity Head 0.11 ft

Specific Energy 0.61 ft

Froude Number 0.77

Maximum Discharge 2.34 ft³/s

Discharge Full 2.15 ft³/s

Slope Full 0.00098 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 49.35 %

Downstream Velocity Infinity ft/s

Worksheet for  Line D, S=0.4%,1/2 full
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.49 ft

Critical Depth 0.43 ft

Channel Slope 0.00400 ft/ft

Critical Slope 0.00653 ft/ft

Worksheet for  Line D, S=0.4%,1/2 full
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00400 ft/ft

Diameter 1.75 ft

Discharge 9.06 ft³/s

Results

Normal Depth 1.30 ft

Flow Area 1.91 ft²

Wetted Perimeter 3.63 ft

Hydraulic Radius 0.53 ft

Top Width 1.53 ft

Critical Depth 1.12 ft

Percent Full 74.1 %

Critical Slope 0.00594 ft/ft

Velocity 4.74 ft/s

Velocity Head 0.35 ft

Specific Energy 1.65 ft

Froude Number 0.75

Maximum Discharge 10.82 ft³/s

Discharge Full 9.98 ft³/s

Slope Full 0.00331 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 74.10 %

Downstream Velocity Infinity ft/s

Worksheet for Line E, S=0.4%, Q=5.45
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.30 ft

Critical Depth 1.12 ft

Channel Slope 0.00400 ft/ft

Critical Slope 0.00594 ft/ft

Worksheet for Line E, S=0.4%, Q=5.45
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00160 ft/ft

Diameter 1.67 ft

Discharge 5.32 ft³/s

Results

Normal Depth 1.31 ft

Flow Area 1.83 ft²

Wetted Perimeter 3.62 ft

Hydraulic Radius 0.51 ft

Top Width 1.37 ft

Critical Depth 0.86 ft

Percent Full 78.4 %

Critical Slope 0.00531 ft/ft

Velocity 2.90 ft/s

Velocity Head 0.13 ft

Specific Energy 1.44 ft

Froude Number 0.44

Maximum Discharge 5.96 ft³/s

Discharge Full 5.49 ft³/s

Slope Full 0.00150 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 78.38 %

Downstream Velocity Infinity ft/s

Worksheet for Line E, S=0.16%,Q=5.32
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 1.31 ft

Critical Depth 0.86 ft

Channel Slope 0.00160 ft/ft

Critical Slope 0.00531 ft/ft

Worksheet for Line E, S=0.16%,Q=5.32

6/11/2018 10:50:52 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



 

 

8901 S. La Cienega Blvd, Suite 106 | Inglewood, CA 90301| 424.351.6800 

 

 

 

  

D & D ENGINEERING, INC.  

 

 

 

Appendix D     
Sewer Area Study Arrow Pit Development 

dated June 2017                                                                     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                                                                                                           

 

17782 17th Street, Suite 200, Tustin, California 92780  

Telephone:  (714) 665-4500 � FAX: (714) 665-4501 � website: www.deainc.com 

  

  

SSEEWWEERR  AARREEAA  SSTTUUDDYY  
 

Arrow Pit 
Development 

  

  

IIrrwwiinnddaallee,,  CCAA  
 

 

Prepared for: 
Irwindale Partners 2 

510 E Foothill Blvd, Suite 206 

San Dimas, CA 91773 

 

 

 
Prepared under the Supervision of: 

 

____________________________ 
 

John C. Hogan, P.E. 

R.C.E. No. 26229 

 

March 16th, 2017 

(revised June 2017) 

 

 

 

 

 



 

 

1. PROJECT DESCRIPTION .................................................................................................... 1 

  

2. PURPOSE OF STUDY .......................................................................................................... 1 

 

 3. ORIGINAL SEWER DESIGN FLOWS ................................................................................... 1 

 

 4. PROPOSED DEVELOPMENT FLOWS .................................................................................. 1 

 

5. SEWER PIPE CAPACITY ANALYSIS ................................................................................... 2 

 

6. SUMMARY OF RESULTS .................................................................................................... 3 

 

 

APPENDICES 

 

Proposed Arrow Pit Site Plan .............................................................................................. A 

 

Proposed Arrow Pit Flow and Sewer Capacity Calculations ........................................... B 

 

LACSD Loadings for Each Class of Land Use ................................................................... C 

 

LA Marketplace Sewer Design Live Oak Study ................................................................ D 

 

 Live Oak Sanitary Sewer Improvement Plans ................................................................... E 

 

 

 



 

 

 1 

 

 

1. PROJECT DESCRIPTION 

 

The existing 77-acre quarry site sits in the triangular area bounded by Arrow Highway to 

the north, Live Oak Ave to the south, and the 605 Freeway to the east. The site is 

currently being filled to rough graded condition and will ultimately be developed as a 

mixed-use facility consisting of warehouse, retail, and restaurant space. See Appendix A 

for project site plan. The project site currently does not discharge into the City of 

Irwindale’s sewer system.  

 

 

2. PURPOSE OF STUDY 
 

The following study was prepared to determine if the existing sanitary sewer main in 

Live Oak Ave has the capacity to accept the flows from the proposed Arrow Pit 

Development Project. The expected flows from the proposed development will be 

compared to the assumed flows from the original sewer design. Our study also revises the 

original sewer design calculations to utilize Kutter’s Formula and the updated pipe 

capacity requirements discussed further below. 
 

 

3. ORIGINAL SEWER DESIGN FLOWS 

 

The original design of the Live Oak Sewer was performed by Kenneth Mullen, 

Consulting Engineers (See Appendix D). In the study “LA Marketplace – Sewer main 

Design Live Oak Ave”, the assumed tributary areas to the sewer main in Live Oak Ave 

between Arrow Highway and the 605 Freeway included the Arrow Pit site. The assumed 

flow that was used at the time for all of the tributary areas was 80 gpd/1,000 SF and the 

calculated daily flow rate for the Arrow Pit site was 0.39 cfs. These numbers were based 

on a theoretical future land use consisting of warehouse, office buildings, and restaurant 

space. The assumed flows from the Arrow Pit site and the LA Marketplace (now the 

Irwindale Speedway) resulted in calculations showing that a minimum 12” pipe was 

needed at 0.4% slope. The calculations utilized Manning’s Equation to determine the 

required pipe sizes. Per the record drawings (See Appendix E) a 15” pipe at 0.3% slope 

was built in Live Oak Ave. 

 

 

4. PROPOSED DEVELOPMENT FLOWS 

 

It is anticipated that the proposed Arrow Pit development will consist of 1.355 million SF 

of warehouse, 47,000 SF of retail space, and 33,000 SF of restaurants. Using the LA 

County Sanitation Districts (LACSD) generations tables, an average flow of 57.2 

gpd/1,000 SF can be assumed for the area resulting in total daily flow rate of 0.13 cfs. 

Peak flow in each line was determined by multiplying the average daily flow rate of each 

pipe by the factor of 2.5 per LACSD. These calculations can be seen in Appendix B and 

in a summary Table 1 and Table 2 below. In order to obtain conservative values, the 
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retail space was calculated as a “Shopping Center” per the LACSD table, however it is 

more likely to generate flows closer to “Store” (225 gpd/1,000 SF less than “Shopping 

Center”). The LACSD generation table is attached in Appendix C for reference.  

 

TABLE 1 

TRIBUTARY AREA BY LAND USE 

  LACSD 

DESCRIPTION 

AREA 

SF 

WILSRV LOADS 

GPD/1000SF 

FLOW 

GPD 

Warehouse Warehouse 1355000 25 33875 

Retail Shopping Center 47000 325 15275 

Restaurants Restaurant 33000 1000 33000 

TOTAL - 1435000 - 82150 

- WEIGHTED AVG 0.0572 GPD - 

- - 57.2 GPD/1000SF - 

- AVG DAILY FLOW 0.13 CFS - 

 

TABLE 2 – PEAK FLOW IN EACH PIPE LINE 

  Q (CFS) QP (CFS) NOTES 

LINE A 0.53 1.32  

LINE B 0.80 1.99  

LINE C 1.64 4.11 QA+QB+QC 

LINE D 0.42 1.04  

LINE E 2.06 5.15 QCT+QD 

 

 

5. SEWER PIPE CAPACITY ANALYSIS 

 

Per the record drawings, a 15” pipe at 0.3% slope was built in Live Oak Avenue (See 

Appendix E). An updated sewer capacity analysis was done to revise the calculations 

utilizing Kutter’s Formula and the requirement of pipe sizes greater than 15 inches to 

flow ¾ full and pipe sizes 15 inches and less to flow ½ full. Using Kutter’s Formula in 

flowmaster, with 15” pipe, a slope of 0.003 ft/ft, a roughness coefficient of 0.013, and a 

peak flow of 1.32 cfs, the pipe was 43.2 percent full. The result shows that the existing 

15” pipe has sufficient capacity to handle the discharge from the proposed Arrow Pit 

development. See Appendix B for the Flowmaster calculation results and a summary in 

Table 3 below. 
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TABLE 3 – SEWER CAPACITY ANALYSIS SUMMARY 

  QP (CFS) PIPE (IN) %FULL EX PIPE 

(IN) 

EX SLOPE 

(%) 

LINE A 1.32 15 43.2 15 0.3 

LINE B 1.99 18 38.1 - - 

LINE C 4.11 18 57.2 21 0.4 

LINE D 1.04 12 49.1 - - 

LINE E 5.15 18 66.3 - - 

 

 

6. SUMMARY OF RESULTS 

 

Our conservative flow estimate average of 57.2 gpd/1,000 SF is considerably less than 

the original assumed design flow average of 80 gpd/1,000 SF. Similarly, the anticipated 

total daily flow volume for the proposed Arrow Pit development is 3 times less (0.13 cfs 

vs 0.39 cfs) than what the City’s sewer main was originally designed to accept from the 

77-acre property. This is due to the conservative nature of the original design, which 

assumed that commercial buildings would cover the entire footprint of the tributary areas. 

Since our calculated flows are significantly lower than the original design, we conclude 

that there is sufficient capacity to handle the discharge from the proposed Arrow Pit 

development.
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Arrow Pit

Average Flow Calculations

100111

By: PTBD Date: Revised 6/1/2017

LACSD

DESCRIPTION

AREA

SF

WILSRV 

LOADS

GPD/1000SF

FLOW

GPD

Warehouse Warehouse 1355000 25 33875

Retail Shopping Center 47000 325 15275

Restaurants Restaurant 33000 1000 33000

TOTAL - 1435000 - 82150

- WEIGHTED AVG 0.0572 GPD -

- - 57.2 GPD/1000SF -

- AVG DAILY FLOW 0.13 CFS -

TRIBUTARY AREA BY LAND USE



Arrow Pit Sewer Capacity Analysis 100111

By: PTBD Date: 6/1/2017

A. TRIBUTARY FLOWS

LINE A

AREA (AC) AVG Q (CFS)

ASSESSOR MAP 74.15 0.400

PROJECT SITE 32.94 0.127

TOTAL 107.093 0.528

LINE B

AREA (AC) AVG Q (CFS)

ASSESSOR MAP 147.55 0.797

PROJECT SITE 0.00 0.000

TOTAL 147.550 0.797

LINE C

AREA (AC) AVG Q (CFS)

ASSESSOR MAP 58.98 0.318

PROJECT SITE 0.00 0.000

TOTAL 58.980 0.318

LINE D

AREA (AC) AVG Q (CFS)

ASSESSOR MAP 77.2 0.417

PROJECT SITE 0.00 0.000

TOTAL 77.200 0.417

B. SIZE OF PIPELINES

1. FLOWMASTER USED FOR CALCULATIONS

<15" PIPE FLOW 1/2 FULL

>15" PIPE FLOW 3/4 FULL

2. PEAK FLOW IN EACH PIPELINE MULTIPLY AVG Q BY 2.5 TO OBTAIN PEAK FLOW

Q (CFS) QP (CFS) NOTES

LINE A 0.528 1.32

LINE B 0.797 1.99

LINE C 1.643 4.11 QA+QB+QC

LINE D 0.417 1.04

LINE E 2.060 5.15 QCT+QD

3. DETERMINE PIPE SIZES

n 0.013

s 0.004 0.003 for LINE A

Qp See Table 2

Diameter variable to determine based on criteria:

<15" PIPE FLOW 1/2 FULL 50%

>15" PIPE FLOW 3/4 FULL 75%

depth variable to determine based on criteria:

<15" PIPE FLOW 1/2 FULL 50%

>15" PIPE FLOW 3/4 FULL 75%

QP (CFS) PIPE (IN) %FULL EX PIPE (IN) EX SLOPE (%)

LINE A 1.32 15 43.2 15 0.3

LINE B 1.99 18 38.1 - -

LINE C 4.11 18 57.2 21 0.4

LINE D 1.04 12 49.1 - -

LINE E 5.15 18 66.3 - -

*SEE FLOWMASTER SHEETS FOR DETAILED INFORMATION

LIVE OAK B/W ARROW HWY & SAN GABRIEL RIVER FWY

ARROW HWY B/W LIVE OAK AVE & SAN GABRIEL RIVER FWY

LIVE LOAK AVE FROM 550' EAST OF PECK ROAD TO ARROW HWY

EASEMENT S. OF LIVE OAK 550' EAST OF PECK ROAD



Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00300 ft/ft

Diameter 15.00 in

Discharge 1.32 ft³/s

Results

Normal Depth 6.49 in

Flow Area 0.51 ft²

Wetted Perimeter 1.79 ft

Hydraulic Radius 3.40 in

Top Width 1.24 ft

Critical Depth 0.45 ft

Percent Full 43.2 %

Critical Slope 0.00580 ft/ft

Velocity 2.60 ft/s

Velocity Head 0.10 ft

Specific Energy 0.65 ft

Froude Number 0.71

Maximum Discharge 3.74 ft³/s

Discharge Full 3.43 ft³/s

Slope Full 0.00047 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 in

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 in

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 43.24 %

Downstream Velocity Infinity ft/s

LINE A - 15IN 43%

6/1/2017 2:35:59 PM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 6.49 in

Critical Depth 0.45 ft

Channel Slope 0.00300 ft/ft

Critical Slope 0.00580 ft/ft

LINE A - 15IN 43%

6/1/2017 2:35:59 PM
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00400 ft/ft

Diameter 18.00 in

Discharge 1.99 ft³/s

Results

Normal Depth 6.86 in

Flow Area 0.62 ft²

Wetted Perimeter 2.00 ft

Hydraulic Radius 3.72 in

Top Width 1.46 ft

Critical Depth 0.53 ft

Percent Full 38.1 %

Critical Slope 0.00527 ft/ft

Velocity 3.21 ft/s

Velocity Head 0.16 ft

Specific Energy 0.73 ft

Froude Number 0.87

Maximum Discharge 7.11 ft³/s

Discharge Full 6.55 ft³/s

Slope Full 0.00040 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 in

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 in

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 38.13 %

Downstream Velocity Infinity ft/s

LINE B - 18IN 38%

6/1/2017 11:25:35 AM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 6.86 in

Critical Depth 0.53 ft

Channel Slope 0.00400 ft/ft

Critical Slope 0.00527 ft/ft

LINE B - 18IN 38%

6/1/2017 11:25:35 AM
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00400 ft/ft

Diameter 18.00 in

Discharge 4.11 ft³/s

Results

Normal Depth 10.30 in

Flow Area 1.05 ft²

Wetted Perimeter 2.57 ft

Hydraulic Radius 4.88 in

Top Width 1.48 ft

Critical Depth 0.78 ft

Percent Full 57.2 %

Critical Slope 0.00559 ft/ft

Velocity 3.93 ft/s

Velocity Head 0.24 ft

Specific Energy 1.10 ft

Froude Number 0.83

Maximum Discharge 7.11 ft³/s

Discharge Full 6.55 ft³/s

Slope Full 0.00160 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 in

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 in

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 57.25 %

Downstream Velocity Infinity ft/s

LINE C - 18IN 57%
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 10.30 in

Critical Depth 0.78 ft

Channel Slope 0.00400 ft/ft

Critical Slope 0.00559 ft/ft

LINE C - 18IN 57%

6/1/2017 11:27:02 AM
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00400 ft/ft

Diameter 12.00 in

Discharge 1.04 ft³/s

Results

Normal Depth 5.89 in

Flow Area 0.38 ft²

Wetted Perimeter 1.55 ft

Hydraulic Radius 2.96 in

Top Width 1.00 ft

Critical Depth 0.43 ft

Percent Full 49.1 %

Critical Slope 0.00655 ft/ft

Velocity 2.71 ft/s

Velocity Head 0.11 ft

Specific Energy 0.61 ft

Froude Number 0.77

Maximum Discharge 2.34 ft³/s

Discharge Full 2.15 ft³/s

Slope Full 0.00097 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 in

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 in

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 49.09 %

Downstream Velocity Infinity ft/s

LINE D - 12IN 49%

6/1/2017 11:28:02 AM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 5.89 in

Critical Depth 0.43 ft

Channel Slope 0.00400 ft/ft

Critical Slope 0.00655 ft/ft

LINE D - 12IN 49%

6/1/2017 11:28:02 AM
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Project Description

Friction Method Kutter Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00400 ft/ft

Diameter 18.00 in

Discharge 5.15 ft³/s

Results

Normal Depth 11.94 in

Flow Area 1.24 ft²

Wetted Perimeter 2.86 ft

Hydraulic Radius 5.23 in

Top Width 1.42 ft

Critical Depth 0.87 ft

Percent Full 66.3 %

Critical Slope 0.00592 ft/ft

Velocity 4.14 ft/s

Velocity Head 0.27 ft

Specific Energy 1.26 ft

Froude Number 0.78

Maximum Discharge 7.11 ft³/s

Discharge Full 6.55 ft³/s

Slope Full 0.00249 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 in

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 in

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 66.35 %

Downstream Velocity Infinity ft/s

LINE E - 18IN 66%
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 11.94 in

Critical Depth 0.87 ft

Channel Slope 0.00400 ft/ft

Critical Slope 0.00592 ft/ft

LINE E - 18IN 66%

6/1/2017 11:29:30 AM
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TABLE 1 

LOADINGS FOR EACH CLASS OF LAND USE 

 
 
 
 
DESCRIPTION 

 
 
 

UNIT OF MEASURE 

 
FLOW 

(Gallons 
Per Day) 

 
COD 

(Pounds 
Per Day) 

SUSPENDED
SOLIDS 
(Pounds 
Per Day) 

     
     
R E S I D E N T I A L     
     
Single Family Home Parcel 260 1.22 0.59 
Duplex Parcel 312 1.46 0.70 
Triplex Parcel 468 2.19 1.05 
Fourplex Parcel 624 2.92 1.40 
Condominiums Parcel 195 0.92 0.44 
Single Family Home Parcel 156 0.73 0.35 
  (reduced rate)     
Five Units or More No. of Dwlg. Units 156 0.73 0.35 
Mobile Home Parks No. of Spaces 156 0.73 0.35 
     
     
C O M M E R C I A L     
     
Hotel/Motel/Rooming House Room 125 0.54 0.28 
Store 1000 ft2 100 0.43 0.23 
Supermarket 1000 ft2 150 2.00 1.00 
Shopping Center 1000 ft2 325 3.00 1.17 
Regional Mall 1000 ft2 150 2.10 0.77 
Office Building 1000 ft2 200 0.86 0.45 
Professional Building 1000 ft2 300 1.29 0.68 
Restaurant 1000 ft2 1,000 16.68 5.00 
Indoor Theatre 1000 ft2 125 0.54 0.28 
Car Wash     
  Tunnel - No Recycling 1000 ft2 3,700 15.86 8.33 
  Tunnel - Recycling 1000 ft2 2,700 11.74 6.16 
  Wand  1000 ft2 700 3.00 1.58 
Financial Institution 1000 ft2 100 0.43 0.23 
Service Shop 1000 ft2 100 0.43 0.23 
Animal Kennels 1000 ft2 100 0.43 0.23 
Service Station 1000 ft2 100 0.43 0.23 
Auto Sales/Repair 1000 ft2 100 0.43 0.23 
Wholesale Outlet 1000 ft2 100 0.43 0.23 
Nursery/Greenhouse 1000 ft2 25 0.11 0.06 
Manufacturing 1000 ft2 200 1.86 0.70 
Dry Manufacturing 1000 ft2 25 0.23 0.09 
Lumber Yard 1000 ft2 25 0.23 0.09 
Warehousing 1000 ft2 25 0.23 0.09 
Open Storage 1000 ft2 25 0.23 0.09 
Drive-in Theatre 1000 ft2 20 0.09 0.05 



TABLE 1 
(continued) 

LOADINGS FOR EACH CLASS OF LAND USE 
   
   
 
 
 
DESCRIPTION 

 
 
 

UNIT OF MEASURE 

 
FLOW 

(Gallons 
Per Day) 

 
COD 

(Pounds 
Per Day) 

SUSPENDED
SOLIDS 
(Pounds 
Per Day) 

     
     
C O M M E R C I A L     
     
Night Club 1000 ft2 350 1.50 0.79 
Bowling/Skating 1000 ft2 150 1.76 0.55 
Club 1000 ft2 125 0.54 0.27 
Auditorium, Amusement 1000 ft2 350 1.50 0.79 
Golf Course, Camp, and 
  Park (Structures and 
  Improvements 

1000 ft2 100 0.43 0.23 

Recreational Vehicle Park No. of Spaces 55 0.34 0.14 
Convalescent Home Bed 125 0.54 0.28 
Laundry 1000 ft2 3,825 16.40 8.61 
Mortuary/Cemetery 1000 ft2 100 1.33 0.67 
Health Spa, Gymnasium     
  With Showers 1000 ft2 600 2.58 1.35 
  Without Showers 1000 ft2 300 1.29 0.68 
Convention Center,     
  Fairground, Racetrack, Average Daily 10 0.04 0.02 
  Sports Stadium/Arena Attendance    
     
     
I N S T I T U T I O N A L     
     
College/University Student 20 0.09 0.05 
Private School 1000 ft2 200 0.86 0.45 
Church  1000 ft2 50 0.21 0.11 
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Appendix F     
As-Built Plans 












































