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I. Introduction 

1.1 Purpose of the Study 

  
The objective of this analysis is to calculate and compare the sanitary sewer flows 

for the existing and proposed conditions for the Del Amo Circle Drive Apartments 

project that will construct 200 apartments, a 440-space multi-level parking 

structure, and open space in the City of Torrance, California. The project is being 

developed by Legacy Partners.   

 

1.2 Site Description 

 
The proposed “Del Amo Circle Apts.” project is located at the northeast 

intersection of Del Amo Circle and Carson Street in Torrance, CA. The total (gross) 

project area for the site is approximately 3.0 acres.     

 

The existing project site is currently developed as a surface parking lot with 

landscaping.  The site is bounded by Carson Street to the south, Del Amo Circle 

to the west, and existing commercial developments to the north and east.  (See 

Vicinity Map –Page 2) 

 
For A.L.T.A. – See Appendix 1.  

 

1.3 Proposed Development 

 
The proposed project will include a 5-story, 200-unit apartment building and a 

440-space multi-level parking garage with a roof top pool and amenity deck.    
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1.4 Vicinity Map 

 

 

Figure 1 

 

II. List of References 

The following is the list of references used for this study: 

 

1. City of Torrance As-Built Plans 

2. County of Los Angeles Generation Factors 

3. A.L.T.A. 

4. Sewer study prepared by Bryant Palmer Soto Inc. dated December 16, 2016. 

 

III. Methodology 

This study includes all the tributary flows in the sewer system from upstream of the 

proposed development, to downstream of the proposed development.  The existing 

tributary flows are based on previous sewer studies prepared for this area, provided in 

Appendix 6 of this report. 

 

The tributary sewer flow rates (Q) for the studied sewer lines are analyzed based on LA 

County sewer generation factor methodology. (See Appendix 3) 

 

By using Sewer Generation Factors based on occupancy for the apartments – the 

“average” estimated flows are determined by the product of the summation of 
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occupancies by its corresponding daily flows. The daily “PEAK” flows are obtained by 

the following formula: 

2.65 x Qave

.906

 

The proposed building consists of 35 studio apartments, 66 one-bedroom apartments, 30 

one-bedroom apartments with a den, 69 two-bedroom apartments, and 2,690 square feet 

of commercial/leasing space along with 1,932 square feet of clubhouse/bathroom/open. 

See Table 1 for the calculated GPD totals for the proposed development. 

 

Table 1 

 

The previous sewer area study prepared by Bryant Palmer Soto Inc. dated December 

16, 2016 (see Appendix 6) was reviewed and referenced as part of this report.  The 

previous report studied the existing flows attributed to the 12” main in Hawthorne Blvd 

running south from Carson Street to the County Sanitation District trunk sewer in 

Sepulveda (SS-142) along with parcels A, B, C, and D of a future proposed 

development.  A summation of the flows as previously calculated for Parcels A through 

D are shown in Table 2.   

 

  

Use Quantity Unit 
Avg Daily Flow 

(gal/DU) 
Unit Flow (GPD) 

Flow 
(CFS) 

Peak 
Flow 
(CFS) 

Studio 35 ea 150 gal/DU           5,250  0.008 0.033 

1 Bdrm 66 ea 200 gal/DU        13,200  0.020 0.078 

1Bdrm+den 30 ea 200 gal/DU           6,000  0.009 0.037 

2 Bdrm 69 ea 250 gal/DU        17,250  0.027 0.099 

Commercial/Leasing 2,690 sf 100 gal/1,000sf             269  0.0004 0.002 

Clubhouse/Bathrooms/ 
open shower 1,932 sf 100 gal/1,000sf             193  0.0003 0.002 

Total        42,162 
     
0.0648  

         
0.252 
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Table 2 

 

Use 
Flow 
(GPD) 

Flow 
(CFS) 

Peak Flow 
(CFS) 

 

Parcel A 
     
29,640  0.04586 0.162 

 

Parcel B 
              
25  0.00004 0.000 

 

Parcel C 
        
8,750  0.01354 0.054 

 

Parcel D 
     
15,600  0.02414 0.091 

 

Total 
     
54,015  

     
0.0836             0.307  

 

   

 

The new proposed Del Amo Circle Apartments project will encompass parcels C and 

D.  The previous study explained that Parcels C and D of the Del Amo site accounted 

for 0.144 CFS of additional peak sewer flow from existing conditions.  The new Del 

Amo Circle Apartments project generates 0.252 CFS, which is a net increase of 0.108 

CFS from the previous study, see Table 3 below.   

 

Table 3 

 

Use 
Flow 
(GPD) 

Flow 
(CFS) 

Peak Flow 
(CFS) 

 

Parcel A 
     
29,640  0.04586 0.162 

 

Parcel B 
              
25  0.00004 0.000 

 

Parcel C & D - Del Amo Apts. 
     
42,162  0.06480 0.252 

 

Total 
     
71,827  

     
0.1107  0.415 

 

 

 

The Bryant Palmer Soto study did not include an analysis of the existing 10” sewer main 

within Carson Street, upstream from the proposed development. To ensure all tributary 

flows were accurately represented, the flows from the existing office park on the south 
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side of Carson Street, which are tributary to that 10” main, were calculated and are 

shown in Table 4. 

 

Table 4 

Use Area Unit 
Avg Daily 

Flow (CFS/Ac) 
Unit Flow (CFS) Peak Flow (CFS) 

 
Commercial 
Office Park 8.12 Ac 0.015 CFS/Ac 0.122 0.393 

 

Total        0.122  
                                 

0.393  
 

 

 

The City of Torrance determines if the existing sewer infrastructure has deficiencies based 

on analyzing the depth of flow to the diameter of the pipe ratio (d/D).  For existing 

sewers, the criteria are based on LA County parameters and is as follows: 

 

d/D < 0.50 for existing lines less than to 15” in diameter 

d/D < 0.75 for existing lines greater than or equal 15” in diameter 

 

Based on this criterion, if the existing pipes were to surpass these limits, they would be 

considered deficient.  The Kutter’s Flow depth program, developed by LACDPW, is used 

to calculate the sewer flow depths for the sewer pipes. A Manning friction factor “n” of 

0.013 was used for the existing Torrance VCP sewer pipes.  

 

 

IV. Existing & Proposed Sewer System  

The proposed apartment project is adjacent to Del Amo Circle on the western side of 

the site and Carson Street to the South.   Carson Street has an existing 10” VCP sewer 

main, flowing easterly along the northerly side of the street.  The 10” VCP line connects 

to a 12” VCP main in Hawthorne Blvd which flows south to a 15” line in Sepulveda Blvd 

to the south.  As-built plans of the applicable sewer systems have been obtained from 

the City of Torrance Utilities Department.  For Sewer As-Built Plans- See Appendix 2.  

 

The proposed sewer flows from the project will be collected via an on-site private sewer 

system before connecting to the existing manhole within Carson Street to the south of 

the project.  Further coordination with the project team shall be completed to determine 

the size and slope of the proposed sewer laterals. 

 

For the Conceptual Utility Plan - See Appendix 5.  
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V.  Conclusion 

The results of this Sewer Area Study were used to determine the flow-depth status of the 

existing and proposed condition flows. The total proposed peak sewer flow from the 

proposed residential project is approximately 0.252 cfs (using County of Los Angeles 

Sewer Unit Flow Factors and the peaking formula explained above). For the purposes 

of this study, it was assumed no sewer flow credits would be applied for the proposed 

development. 

 

As indicated in Section III, the City of Torrance determines if the existing sewer infrastructure 

has deficiencies based on analyzing the depth of flow to the diameter of the pipe ratio (d/D).  

Table 5 is an updated version of the existing pipe analysis presented in the Bryan Palmer 

Soto study, which incorporates the additional peak demands for the proposed 

apartment project and the existing commercial office park.   

 

Table 5 

 

 

Based on the findings of our analyses, the downstream sewer system does not have 

sufficient capacity to accommodate the proposed development, which is consistent with 

the results of the Bryant Palmer Soto analysis, and therefore those mitigations outlined 

in the previous sewer study shown in Appendix 6 will have to be completed. 

 

The mitigation measures previously presented described upsizing the sewer main to a 

12” line down to Sepulveda Blvd via various routes.  Based on the additional flow from 

the Del Amo Apartments, as well as the tributary flows from the existing office park, it 

has been concluded that the existing main will need to be upsized to a minimum 15” 

pipe at the existing slopes to meet the d/D capacity requirements outlined by the County 

of Los Angeles.  Refer to Appendix 8 - Flowmaster Calculations and Cross sections   

         

 

Pipe 
Dia. 
(in) 

Slope 
(%) 

Mall SS Study 
Measured 2013 

Addendum 1              
Mall Increase 

Del Amo Circle Apts. 
and Existing Office 

Park (SS-3025) 

Total Peak Flow 
(Addendum 1 Mall 

Increase, Del Amo, and 
Existing Office Park)  

      
Peak 
Flow % Full 

Peak 
Flow % Full 

Peak 
Flow % Full Peak Flow % Full 

 

HAWT01 12 0.24 0.6839 43.48 0.8409 48.92 0.807 49.3 1.648 79.9  

            
 

HAWT03 12 0.24 0.6561 42.48 0.8131 47.97 0.807 49.3 1.620 78.6  
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City of Torrance As-Built Plans 
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Appendix 3 

 

County of Los Angeles Proposed  

Sewer Generation Factors 

  



Occupancy Abbreviation *Average daily flow
Apartment Buildings:
Bachelor or Single dwelling units Apt      150     gal/D.U.
1 bedroom dwelling units Apt      200     gal/D.U.
2 bedroom dwelling units Apt      250     gal/D.U.
3 bedroom or more dwelling units Apt      300     gal/D.U.
Auditoriums, churches, etc. Aud        5       gal/seat
Automobile parking P       25      gal/1000 sq ft gross floor area
Bars, cocktails lounges, etc. Bar       20      gal/seat
Commercial Shops & Stores CS      100     gal/1000 sq ft gross floor area
Hospitals (surgical) HS      500     gal/bed
Hospitals (convalescent) HC       85      gal/bed
Hotels H      150     gal/room
Medical Buildings MB      300     gal/1000 sq ft gross floor area
Motels MB      150     gal/unit
Office Buildings Off      200     gal/1000 sq ft gross floor area
Restaurants, cafeterias, etc. R       50      gal/seat
Schools:
Elementary or Jr. High S       10      gal/student
High Schools HS       15      gal/student
Universities or Colleges U       20      gal/student
College Dormitories CD       85      gal/student

Zone Coefficient (cfs/Acre)
Agriculture ---------------------------------- 0.001
Residential*:
R-1 -------------------------------------------- 0.004
R-2 -------------------------------------------- 0.008
R-3 -------------------------------------------- 0.012
R-4 --------------------------------------------   0.016*
Commercial:
C-1 through C-4 ----------------------------   0.015*
Heavy Industrial: 
M-1 through M-4 --------------------------   0.021*

   exceed the coefficients shown
* Use 0.001 (cfs/unit) for condominiums only

Estimated Average Daily Sewage Flows for Various Occupancies

*Multiply the average daily flow by 2.5 to obtain the peak flow

Zoning Coefficients

* Individual building, commercial or industrial plant capacities shall be the determining factor when they
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County of Los Angeles Policies for  

Managing Available Sewer Capacity 
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Conceptual Utility Plans 
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Sewer Area Study Narrative 

Del Amo 5 

 Introduction 

The following area study has been prepared by Bryant Palmer Soto Inc to determine: 

a) The existing flows and the capacity of the existing 12” sewer built per SS-142 in 
Hawthorne Boulevard running south from Carson Street to the County Sanitation 
District trunk sewer in Sepulveda Boulevard. 

b) The new peak flows based on the proposed projects for proposed Parcel A,B,C 
and D. Parcel B is a proposed parking structure on adjacent ownership( Muller 
Company).  

Note :The South Torrance Trunk Sewer is owned by the County Of Los Angeles 
Sanitation District. Per Email from * Adriana Raza Sanitation Districts of Los Angeles 
County,1955 Workman Mill Road, Whittier, CA  90601,Tel (562) 908-4288 ext. 2717 
the “The Districts' 15 inch diameter South Torrance Trunk Sewer, located in 
Sepulveda Boulevard at Hawthorne Boulevard, has a capacity of 2.7 million gallons 
per day (mgd) and conveyed a peak flow of 0.5 mgd when last measured in 2011.” 

*Copy of Email from County Sanitation District enclosed at end of this report. 
 

 Site Description 

The project is located at the Northeast corner of Carson Street and Del Amo Circle 
Drive and shown on (APN 7525-023-024). The site is adjacent to and west of the Del 
Amo Financial Center on Hawthorne Boulevard. The site is within the City of Torrance 
and also in the Hawthorne Boulevard Corridor Specific Plan. The property is 5.2 acres 
in size. The overall site is bounded by Del Amo Financial Center to the east, Carson 
Street to the south and Del Amo Circle to the west and north. To the East on the 
adjacent ownership (Muller Company) are several existing buildings to remain. Muller 
Company plan is to build a new restaurant and fitness center at the northeast corner of 
their site (separate development than Del Amo 5). The Del Amo 5 site is currently paved 
for onsite-site parking but is planned to be developed into Del Amo 5.   
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Sewer Area Study Narrative 

Del Amo 5 

Project Description 

The Del Amo 5 proposed project will create 3 new parcels: 

Parcel A will be developed with 4 story 190 Senior Housing units. 

Parcel C will be developed with a 70 unit extended stay Hotel. 

Parcel D will be developed a 3 story 100 Senior Housing units. 

Parcel B is an existing property owned by Muller Company and on a larger adjacent 
property and will add a 6 story parking structure (with 714 parking spaces) The new 
parking structure that will be built within the Muller Company ownership and is not part 
of Del Amo 5 ownership.  

Methodology 

The methodology for the sewer capacity is based on: 

Existing conditions 

A. Use Del Amo Mall Sewer Study & Addendum # 1 to determine sewer flow conditions and 
measured maximum flow rate (MGD or CFS) 

B. Calculate maximum depth from measured maximum flow using manning’s equation. 
C. Divide the calculated maximum depth by the diameter of sewer pipe to determine the percent full. 
D. Cross check measured flows with flows determined in the City of Torrance Sewer Master Plan 

dated 1992 (see appendix A). 

Proposed Conditions 

E. Calculate total additional daily flow to be produced by proposed development using average daily 
flow of  buildings defined by “Ordinance Prescribing the connection fee rate and mean loadings 
per unit of usage for the County Sanitation District No. 5 of Los Angeles County “(See appendix 
B) 

F. Apply peaking factor to proposed additional daily flow. 
G. Add proposed peak flow to baseline existing peak flow.  
H. Calculate maximum depth from total proposed peak flow using Manning’s equation. 
I. Divide the calculated maximum depth by the diameter of sewer pipe to determine the percent full. 

Assumptions 

J. A Manning’s’ roughness coefficient of n=0,013 for vitrified clay pipe was used in the Manning’s 
equation. This same roughness coefficient was used in the previously approved sewer studies. 

K. The sanitary sewer lines proposed are less than 12” in size and therefore are typically designed 
to run at a maximum of 50% capacity.  
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Existing Sewer Pipe Flows and Capacity Analysis 

City of Torrance supplied a copy of the Sewer Study done for the Del Amo Fashion 
Center (dated June, 2013) and the Addendum 1 dated Sept 10, 2014 and Addendum 2 
dated Sept 9, 2015, the report was prepared by Tait and Associates. The flows of the 
12” sewer in Hawthorne Boulevard were measured as listed on page 2 of the report, 
over a 14 day period from May 18, 2013 to May 31, 2013 with monitoring devices 
recording flows in 5 minute intervals.  

The result per page 5 of the report (dated June, 2013) shows the existing flows 
measured for each of the 3 manholes as: 

1) 10” sewer pipe “CAR04” located at the Carson/Hawthorne Intersection flowing 
westward at 36.34 percent full. 

2) 12 sewer pipe “ HAWT01” south of Carson/Hawthorne intersection flowing south 
at 43.48 percent full. 

3) 12 sewer pipe HAWT03 North of Sepulveda/Hawthorne intersection flowing 
south at 42.48 percent full. 

Addendum #2 was not used in analysis because it anticipates a possible additional 
restaurant to be added to the mall but the added flows would be diverted to a future 
sewer main in Fashion Way. The amount of the flow from Mall to sewer in Hawthorne 
would be approx the same as in Addendum #1.  

Per the addendum #1 dated Sept 10, 2014 the proposed Del Amo Fashion Center 
project will increase the flows at the 3 manholes to: 

1) 10” sewer pipe “CAR04” located at the Carson/Hawthorne Intersection flowing 
westward at 43.37 percent full. 

2) 12 sewer pipe “ HAWT01” south of Carson/Hawthorne intersection flowing south 
at 48.92 percent full. 

3) 12 sewer pipe HAWT03 North of Sepulveda/Hawthorne intersection flowing 
south at 47.97 percent full. 

Proposed Additional Sewer Flows Analysis 

The proposed project sewer contributions were determined using the County of Los 
Angeles Sanitation District Loading Table 1 “Loadings for Each Class of Land Use” see 
appendix for Table 1. The proposed sewer flows were then converted from gallons per 
day to cubic feet per second. 
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The Del Amo 5 proposed project will create 3 new parcels and the following 
average flows: 

Parcel A will be 4 story 190 Senior Housing units x 156 gpd = 29,640 gpd 

Parcel C will be a 70 unit extended stay Hotel x 125 gpd = 8,750 gpd 

Parcel D will be a 3 story 100 Senior Housing unit x 156 gpd = 15,600 gpd. 

On a portion of existing Parcel B will be a 6 story parking structure with the only 
connection to the sewer being a floor drain in the elevator pit @ 25 gpd.  

PEAK Flow by Parcel is obtained from the formula 2.65*[(Average Flow)^0.906] 

Parcel A : 

29,640 gpd x .13368090 x .00000115740 = 0.0458 cfs 

 then 2.65 * [(0.0458)^0.906] = 0.162 cfs Peak flow Parcel A 

Existing Parcel B Parking Structure : 

25 gpd x .13368090 x .00000115740 = 0.00000003.86695 cfs 

 then 2.65 * [(0.00000003.86695)^0.906] = 0.0003306 cfs Peak flow Parking structure 

Parcel C  

8,750 gpd  x .13368090 x .00000115740 = 0.01353 cfs 

 then 2.65 * [(0.01353)^0.906] = 0.053 cfs Peak flow Parcel C 

Parcel D: 

15,600 gpd.  x .13368090 x .00000115740 = 0.02413 cfs 

 then 2.65 * [(0.02413)^0.906] = 0.09077 cfs Peak flow Parcel A 

Total peak flow  

53,990 gpd.  x .13368090 x .00000115740 = 0.08353 cfs 

 then 2.65 * [(0.08353)^0.906] = 0.27944 cfs Peak flow  

A separate development (by separate developer ) is proposed for the northeast corner 
of the site which will include a new restaurant and fitness center. The added flows from 
this project will be .1746 cfs peak flow. This flow may be stored / retained on-site and 
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discharged off peak or may be discharged real time to the public sewer in Hawthorne 
Blvd.  

Mall SS Study Adendum #1

Pipe Size Slope Measured 2013 Mall Increase Del Amo 5 
Dia  % Peak Flow %Ful l Peak Flow %Ful l Peak Flow %Ful l  *

HAWT01 12" 0.24 0.6839 43.48 0.8409 48.92 0.2794 58.22

HAWT03 12" 0.24 0.6561 42.48 0.8131 47.97 0.2794 57.33
*See appendix for printout of calculations using manning’s equations for pipe capacities 
obtain in table. 

Note: the planned development ( by other developer the Muller Company) on the 
adjacent property to the east will include a new restaurant and fitness center the added 
peak flows will be .1746 cfs  which will increase the % full flows shown in the table 
above if flows are discharged real time. The Muller Co project is currently proceeding 
with design of storage tank to detain flows on site and discharge off-peak. 

Findings 

The proposed first floor of the units for Parcel A,C and D will be above the sidewalk of 
the public streets at elevation of 81.00, and will allow for the gravity flow of sewer lines 
from the proposed 1st floor of the buildings to the invert of the public sewer lines in Del 
Amo Circle and Carson Street at elevation 75.53. There is sufficient fall from the farthest 
and lowest points of the proposed project to the existing sewer lines per SS-185. 

The existing 12” sewer line in Hawthorne Boulevard from Carson Street to Sepulveda 
Boulevard will be at 58.22 percent full with the proposed increase by the Del Amo 5 
project. Typical design standards call for a 12“ sewer pipe to be at 50 percent maximum 
full for normal peak operations. 

Since the existing public sewer main in Hawthorne Blvd will be over 50% full with the 
addition of this project as proposed and the project on the adjacent property ( By other 
developers), the recommended options are: 

1. Construct a new 12” sewer main from Carson Street & Del Amo Circle Drive to 
Ocean Avenue and then south on Ocean Avenue to Sepulveda Blvd and tie into 
County Trunk sewer at Ocean & Sepulveda Blvd. The proposed 12 “ sewer 
vertical alignment will need to be verified to confirmed that the existing storm 
drains in Carson Street are not in conflict for this option. 
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2. Construct a new 12” sewer main parallel to the existing main in Hawthorne Blvd 
from Carson Street to Sepulveda Blvd, This options requires Caltrans 
encroachment permits and extensive traffic control measures or.  

3. Construct a 12” public sewer main within a proposed public sewer easement on 
private property west of Hawthorne Blvd if rights are obtainable from Carson 
Street to Sepulveda Blvd, (or alternate public right of way as applicable) or  

4. Up size existing public sewer in place from Carson Street to Sepulveda Blvd. or 
5. Alternate (onsite) stored / retained on –site and discharged off peak flows. 

Options 1 -4 would be in lieu of City of Torrance Standard Sewer Development Fees 

 Option 2 would provide for a new 12” sewer line from Carson Street to Sepulveda Blvd 
that would have slope of 0.24 percent. The proposed sewer capacity for option 2, under 
various demand conditions is shown in table below.  

Table 1- Impact on proposed Size of Added Sewer 
Main Option 2 

Pipe Size Slope Del Amo 5

Dia % Peak Flow %Full

Del Amo 5 8 0.24 0.2794 48.34

Muller 8 0.24 0.1746 37.21

Combine 8 0.24 0.454 65.63

Del Amo 5 10 0.24 0.2794 34.81

Muller 10 0.24 0.1746 27.27

Combine 10 0.24 0.1746 45.393
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Sewer Options

Option 1

Construct a new 12” sewer main from Carson Street & Del Amo Circle Drive to Ocean Avenue and then

south on Ocean Avenue to Sepulveda Blvd and tie into County Trunk sewer at Ocean & Sepulveda Blvd.

The proposed 12 “ sewer vertical alignment will need to be verified to confirmed that the existing storm

drains in Carson Street are not in conflict for this option.

Option 2

Construct a new 12” sewer main parallel to the existing main in Hawthorne Blvd from Carson Street to

Sepulveda Blvd, This options requires Caltrans encroachment permits and extensive traffic control mea-

sures or.

Option 3

Construct a 12” public sewer main within a proposed public sewer easement on private property west of

Hawthorne Blvd if rights are obtainable from Carson Street to Sepulveda Blvd, (or alternate public right of

way as applicable) or

Option 4

Up size existing public sewer in place from Carson Street to Sepulveda Blvd. or Not Shown

Option 5

   Alternate (onsite) stored / retained on –site and discharged off peak flows. Not Shown

Sewer Options

12-16-2016
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Calculations for Del Amo 5 

Sewer Area Study 
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Calculation Appendix 

Del Amo 5 

12" sewer pipe running south in Hawthorne blvd from Carson Street to Sepulveda blvd. 

Manhole HAW01 at Hawthorne blvd and Carson Street with Del Amo 5 flows added to base flows 

Manning Pipe Calculator                   

Given Input Data: 
     Shape ...........................  Circular 
     Solving for .....................  Depth of Flow 
     Diameter ........................  12.0000 in 
     Flowrate ........................  1.1194 cfs 
     Slope ...........................  0.0024 ft/ft 
     Manning's n .....................  0.0130 
 
Computed Results: 
     Depth ...........................  6.9870 in 
     Area ............................  0.7854 ft2 
     Wetted Area .....................  0.4746 ft2 
     Wetted Perimeter ................  20.8326 in 
     Perimeter .......................  37.6991 in 
     Velocity ........................  2.3587 fps 
     Hydraulic Radius ................  3.2804 in 
     Percent Full ....................  58.2251 % 
     Full flow Flowrate ..............  1.7454 cfs 
     Full flow velocity ..............  2.2223 fps 

 

12" sewer pipe running south in Hawthorne blvd from Carson Street to Sepulveda blvd. 

Manhole HAW03 at Hawthorne blvd  and Sepulveda blvd with Del Amo 5 flows added to base flows 

Manning Pipe Calculator                   
 
Given Input Data: 
     Shape ...........................  Circular 
     Solving for .....................  Depth of Flow 
     Diameter ........................  12.0000 in 
     Flowrate ........................  1.0925 cfs 
     Slope ...........................  0.0024 ft/ft 
     Manning's n .....................  0.0130 
 
Computed Results: 
     Depth ...........................  6.8797 in 
     Area ............................  0.7854 ft2 
     Wetted Area .....................  0.4657 ft2 
     Wetted Perimeter ................  20.6153 in 
     Perimeter .......................  37.6991 in 
     Velocity ........................  2.3457 fps 
     Hydraulic Radius ................  3.2533 in 
     Percent Full ....................  57.3309 % 
     Full flow Flowrate ..............  1.7454 cfs 
     Full flow velocity ..............  2.2223 fps 
 
Proposed 10” sewer pipe running south in Hawthorne blvd from Carson Street to Sepulveda blvd. 
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with Del Amo 5 flows only. 

Manning Pipe Calculator                   
 
Given Input Data: 
     Shape ...........................  Circular 
     Solving for .....................  Depth of Flow 
     Diameter ........................  10.0000 in 
     Flowrate ........................  0.2794 cfs 
     Slope ...........................  0.0024 ft/ft 
     Manning's n .....................  0.0130 
 
Computed Results: 
     Depth ...........................  3.4813 in 
     Area ............................  0.5454 ft2 
     Wetted Area .....................  0.1689 ft2 
     Wetted Perimeter ................  12.6219 in 
     Perimeter .......................  31.4159 in 
     Velocity ........................  1.6543 fps 
     Hydraulic Radius ................  1.9268 in 
     Percent Full ....................  34.8134 % 
     Full flow Flowrate ..............  1.0734 cfs 
     Full flow velocity ..............  1.9680 fps 
 
 
 
Proposed 10” sewer pipe running south in Hawthorne blvd from Carson Street to Sepulveda blvd. 

with Muller Company proposed  flows  only. 

 
Manning Pipe Calculator                   
 
Given Input Data: 
     Shape ...........................  Circular 
     Solving for .....................  Depth of Flow 
     Diameter ........................  10.0000 in 
     Flowrate ........................  0.1746 cfs 
     Slope ...........................  0.0024 ft/ft 
     Manning's n .....................  0.0130 
 
Computed Results: 
     Depth ...........................  2.7276 in 
     Area ............................  0.5454 ft2 
     Wetted Area .....................  0.1205 ft2 
     Wetted Perimeter ................  10.9901 in 
     Perimeter .......................  31.4159 in 
     Velocity ........................  1.4488 fps 
     Hydraulic Radius ................  1.5791 in 
     Percent Full ....................  27.2759 % 
     Full flow Flowrate ..............  1.0734 cfs 
     Full flow velocity ..............  1.9680 fps 
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Proposed 10” sewer pipe running south in Hawthorne blvd from Carson Street to Sepulveda blvd. 

with Del Amo 5 flows and Muller Company proposed flows   

 
Manning Pipe Calculator                   
 
Given Input Data: 
     Shape ...........................  Circular 
     Solving for .....................  Depth of Flow 
     Diameter ........................  10.0000 in 
     Flowrate ........................  0.4540 cfs 
     Slope ...........................  0.0024 ft/ft 
     Manning's n .....................  0.0130 
 
Computed Results: 
     Depth ...........................  4.5393 in 
     Area ............................  0.5454 ft2 
     Wetted Area .....................  0.2408 ft2 
     Wetted Perimeter ................  14.7852 in 
     Perimeter .......................  31.4159 in 
     Velocity ........................  1.8857 fps 
     Hydraulic Radius ................  2.3449 in 
     Percent Full ....................  45.3930 % 
     Full flow Flowrate ..............  1.0734 cfs 
     Full flow velocity ..............  1.9680 fps 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

APPENDIX “A” 

 

City of Torrance Sewer Master Plan 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix “A” 

 
City of Torrance Master Plan Discussion  

 

The measurements shown in the City of Torrance Sewer Plan dated 1991 and shown in 
Appendix “A” are similar to the mall’s measurements shown in the 2013 Sewer Study ( 
before the mall redevelopment) shown in Appendix “C” 

 

 

 

 

 

 

 

 

 

 

 

















APPENDIX “B” 

ORDINANCE PRESCRIBING THE CONNECTION FEE RATE AND 

MEAN LOADINGS PER UNIT OF USAGE FOR THE COUNTY 

SANITATION DISTRICT NO. 5 OF LOS ANGELES COUNTY 



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 
     
     
     
     
     
     
     
     
     
     
     
     
     
     
 



 

 

APPENDIX “C” 

 

 

Del Amo Fashion Center  

Sewer Study 

Dated March 17, 2014  

And  

Addendum # 1 dated 9-10-2014 

 



























































 

 

 

APPENDIX “D” 

 

 

Copy of Sanitation District 

 Capacity Letter for Del Amo 5 
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 Copy of Sanitation District Email 
 
 
 
 
 
 
 
 
 
From: Raza, Adriana [araza@lacsd.org] 
Sent: Wednesday, March 30, 2016 10:40 AM 
To: 'Richard' 
Subject: RE: DEl Amo 5 project request Torrance Truck Sewer Capacity Info 
 
 
Thank you Richard.  The following is the information requested: 
 
The Districts' 15 inch diameter South Torrance Trunk Sewer, located in Sepulveda Boulevard at  
Hawthorne Boulevard, has a capacity of 2.7 million gallons per day (mgd) and conveyed a peak flow  
of 0.5 mgd when last measured in 2011. 
 
If you have any questions, please email me or contact me at the information below.  Have a great  
day. 
 
 
 
Regards, 
Adriana Raza 
Will Serve Program 
Sanitation Districts of Los Angeles County 
1955 Workman Mill Road 
Whittier, CA  90601 
Tel (562) 908-4288 ext. 2717 
Fax (562) 695-1874 
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Appendix 7 

 

Proposed Sewer Study Calculation Summary 

 

 

 

 

 

  



Proposed Del Amo Project Unit Summary

Studio 35 ea 150 gal/DU 5,250         0.008 0.033

1 Bdrm 66 ea 200 gal/DU 13,200       0.020 0.078

1Bdrm+den 30 ea 200 gal/DU 6,000         0.009 0.037

2 Bdrm 69 ea 250 gal/DU 17,250       0.027 0.099

Co-work/Leasing 2,690 sf 100 gal/1000sf 269            0.0004 0.002
Clubhouse/Bathrooms/op

en shower 1,932 sf 100 gal/1000sf 193            0.0003 0.002

42,162       0.0648    0.252             

Existing Office Park on South Side of Carson (SS-3025)

Commercial Office Park (SS-3025)8.12 Ac 0.015 CFS/Ac 0.122

0.1218       

Proposed CFS increase from 12/16/16 Report 0.645             

Total Peak Flow from Original 2016 report Parcel A & B 0.162

Total CFS proposed by parcels A-D and the Existing Office Park 0.807             

Page 6 of the 2016 report explains that the existing flow (CFS) downstream of our site is 0.8409

Final proposed flow downstream of Del Amo 5 within Hawthorne Blvd (CFS) 1.65               

Revised Table on sheet 6 of the Bryant Palmer Soto Sewer Area Study (Appendix 6)

Peak Flow % Full Peak Flow % Full Peak Flow % Full Peak Flow % Full

HAWT01 12 0.24 0.6839 43.48 0.8409       48.92 0.807 49.3 1.648 79.9

HAWT03 12 0.24 0.6561 42.48 0.8131       47.97 0.807 49.3 1.620 78.6

Option A - 15" pipe at 0.24% slope (existing slope)

Peak Flow % Full

HAWT01 15 0.24 1.648 52.1

HAWT03 15 0.24 1.620 51.6

Total Peak Flow (Addendum 1 Mall 

Increase, Del Amo, and Existing 

Office Park

If the mitigation measures provided in the Bryant Palmer Soto report prove to be infeasible, an additional solution is outlined below.

Avg Daily Flow 

(CFS/Ac)
Unit Flow (CFS)

Total

Use Area Unit Peak Flow (CFS)

0.393

0.393                                 

Total

Peak Flow 

(CFS)
Flow (CFS)Flow (GPD)UnitUnitQuantityUse

Avg Daily Flow 

(gal/DU)

Pipe
Diameter 

(inches)
Slope (%)

Total Peak Flow (Addendum 1, 

Mall Increase, Del Amo, and 

Existing Office Park)

Slope (%) Mall SS Study Measured 2013Pipe
Diameter 

(inches)

Addendum 1              

Mall Increase

Del Amo Circle Apts. and 

Existing Office Park           

(SS-3025)
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Appendix 8  

 

Flowmaster Calculations and Cross Sections 

 



Cross Section for 12" Sewer pipe @ 0.24% slope
Project Description

Kutter 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.0024Channel Slope
in9.59Normal Depth
in12.0Diameter
cfs1.65Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

12/13/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
Center424-026 - Sewer Capacity Analysis.fm8



Worksheet for 12" Sewer pipe @ 0.24% slope
Project Description

Kutter 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.0024Channel Slope
in12.0Diameter
cfs1.65Discharge

Results

in9.59Normal Depth
ft²0.7Flow Area
ft2.2Wetted Perimeter
in3.65Hydraulic Radius
ft0.80Top Width
in6.55Critical Depth
%79.9Percent Full
ft/ft0.0069Critical Slope
ft/s2.45Velocity
ft0.09Velocity Head
ft0.89Specific Energy

0.471Froude Number
cfs1.81Maximum Discharge
cfs1.66Discharge Full
ft/ft0.0024Slope Full

SubcriticalFlow Type

GVF Input Data

in0.00Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.00Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
%0.0Average End Depth Over Rise
%40.5Normal Depth Over Rise
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in9.59Normal Depth
in6.55Critical Depth
ft/ft0.0024Channel Slope
ft/ft0.0069Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

12/13/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
Center424-026 - Sewer Capacity Analysis.fm8



Cross Section for 15" Sewer pipe @ 0.24% slope
Project Description

Kutter 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.0024Channel Slope
in7.82Normal Depth
in15.0Diameter
cfs1.65Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

12/13/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
Center424-026 - Sewer Capacity Analysis.fm8



Worksheet for 15" Sewer pipe @ 0.24% slope
Project Description

Kutter 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.0024Channel Slope
in15.0Diameter
cfs1.65Discharge

Results

in7.82Normal Depth
ft²0.6Flow Area
ft2.0Wetted Perimeter
in3.85Hydraulic Radius
ft1.25Top Width
in6.11Critical Depth
%52.1Percent Full
ft/ft0.0058Critical Slope
ft/s2.55Velocity
ft0.10Velocity Head
ft0.75Specific Energy

0.624Froude Number
cfs3.34Maximum Discharge
cfs3.07Discharge Full
ft/ft0.0007Slope Full

SubcriticalFlow Type

GVF Input Data

in0.00Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.00Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
%0.0Average End Depth Over Rise
%34.6Normal Depth Over Rise
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in7.82Normal Depth
in6.11Critical Depth
ft/ft0.0024Channel Slope
ft/ft0.0058Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

12/13/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
Center424-026 - Sewer Capacity Analysis.fm8




