
APPENDIX H 
Utility Systems Technical Analysis 



Appendix H.1 
Water Quality Report 
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search our site..

 Hydrology Map  A GIS viewer application to view the data for the hydrology manual.
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 DPA Zones 
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 TG Page 
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Zoom to TG Page: 
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(ex: 900 S. Fremont Ave., Fremont@Valley,
5342005904)
103 e verdugo
Search

Address Search Results:
103 e verdugo

     Map Tips 

lacounty.gov   |   Public Works FAQ   |   Privacy / Terms of Use   |       |   Follow Us     Feedback

County of Los Angeles, Bureau of Land Management, Esri, HER…

+
–

Basemaps

http://lacounty.gov/
http://dpw.lacounty.gov/general/faq/
http://dpw.lacounty.gov/general/privacy-and-terms-of-use.html
http://dpw.lacounty.gov/social/follow.cfm
http://dpw.lacounty.gov/general/rss/
http://www.youtube.com/user/LAPublicWorks/
http://dpw.lacounty.gov/
bvo
Callout
Project Site85th Rainfall = 1.05 inch50-yr Rainfall = 7.1 inchSoil = 13
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Peak Flow Hydrologic Analysis
File location: P:/2015/1500066 Premier on First/ENGR/EIR Support/Hydrology Report/Hydrocalc/Existing-Drainage Area 1.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name The Premier on First-Existing
Subarea ID Drainage Area 1
Area (ac) 0.89
Flow Path Length (ft) 295.0
Flow Path Slope (vft/hft) 0.03
50-yr Rainfall Depth (in) 7.1
Percent Impervious 0.99
Soil Type 13
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.0694
Peak Intensity (in/hr) 3.0245
Undeveloped Runoff Coefficient (Cu) 0.9278
Developed Runoff Coefficient (Cd) 0.9003
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 2.4234
Burned Peak Flow Rate (cfs) 2.4234
24-Hr Clear Runoff Volume (ac-ft) 0.3329
24-Hr Clear Runoff Volume (cu-ft) 14499.6344
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Peak Flow Hydrologic Analysis
File location: P:/2015/1500066 Premier on First/ENGR/EIR Support/Hydrology Report/Hydrocalc/Existing-Drainage Area 2.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name The Premier on First-Existing
Subarea ID Drainage Area 2
Area (ac) 0.89
Flow Path Length (ft) 295.0
Flow Path Slope (vft/hft) 0.03
50-yr Rainfall Depth (in) 7.1
Percent Impervious 0.99
Soil Type 13
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 7.1
Peak Intensity (in/hr) 4.2361
Undeveloped Runoff Coefficient (Cu) 0.9612
Developed Runoff Coefficient (Cd) 0.9006
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 3.3954
Burned Peak Flow Rate (cfs) 3.3954
24-Hr Clear Runoff Volume (ac-ft) 0.4664
24-Hr Clear Runoff Volume (cu-ft) 20314.7978
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Peak Flow Hydrologic Analysis
File location: P:/2015/1500066 Premier on First/ENGR/EIR Support/Hydrology Report/Hydrocalc/Existing-Drainage Area 2-10yr.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name The Premier on First-Existing
Subarea ID Drainage Area 2
Area (ac) 0.89
Flow Path Length (ft) 294.0
Flow Path Slope (vft/hft) 0.03
50-yr Rainfall Depth (in) 7.1
Percent Impervious 0.97
Soil Type 13
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.0694
Peak Intensity (in/hr) 3.0245
Undeveloped Runoff Coefficient (Cu) 0.9278
Developed Runoff Coefficient (Cd) 0.9008
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 2.4249
Burned Peak Flow Rate (cfs) 2.4249
24-Hr Clear Runoff Volume (ac-ft) 0.3274
24-Hr Clear Runoff Volume (cu-ft) 14262.6503
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Peak Flow Hydrologic Analysis
File location: P:/2015/1500066 Premier on First/ENGR/EIR Support/Hydrology Report/Hydrocalc/Existing-Drainage Area 2-50yr.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name The Premier on First-Existing
Subarea ID Drainage Area 2
Area (ac) 0.89
Flow Path Length (ft) 294.0
Flow Path Slope (vft/hft) 0.03
50-yr Rainfall Depth (in) 7.1
Percent Impervious 0.97
Soil Type 13
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 7.1
Peak Intensity (in/hr) 4.2361
Undeveloped Runoff Coefficient (Cu) 0.9612
Developed Runoff Coefficient (Cd) 0.9018
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 3.4
Burned Peak Flow Rate (cfs) 3.4
24-Hr Clear Runoff Volume (ac-ft) 0.4591
24-Hr Clear Runoff Volume (cu-ft) 19997.2605
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Peak Flow Hydrologic Analysis
File location: P:/2015/1500066 Premier on First/ENGR/EIR Support/Hydrology Report/Hydrocalc/Existing-Drainage Area 1-Res-10yr.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name The Premier on First-Residential-Proposed
Subarea ID Drainage Area 1
Area (ac) 0.89
Flow Path Length (ft) 295.0
Flow Path Slope (vft/hft) 0.03
50-yr Rainfall Depth (in) 7.1
Percent Impervious 0.96
Soil Type 13
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.0694
Peak Intensity (in/hr) 3.0245
Undeveloped Runoff Coefficient (Cu) 0.9278
Developed Runoff Coefficient (Cd) 0.9011
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 2.4257
Burned Peak Flow Rate (cfs) 2.4257
24-Hr Clear Runoff Volume (ac-ft) 0.3247
24-Hr Clear Runoff Volume (cu-ft) 14144.1583
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Peak Flow Hydrologic Analysis
File location: P:/2015/1500066 Premier on First/ENGR/EIR Support/Hydrology Report/Hydrocalc/Existing-Drainage Area 1-Res-50yr.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name The Premier on First-Residential-Proposed
Subarea ID Drainage Area 1
Area (ac) 0.89
Flow Path Length (ft) 295.0
Flow Path Slope (vft/hft) 0.03
50-yr Rainfall Depth (in) 7.1
Percent Impervious 0.96
Soil Type 13
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 7.1
Peak Intensity (in/hr) 4.2361
Undeveloped Runoff Coefficient (Cu) 0.9612
Developed Runoff Coefficient (Cd) 0.9024
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 3.4023
Burned Peak Flow Rate (cfs) 3.4023
24-Hr Clear Runoff Volume (ac-ft) 0.4554
24-Hr Clear Runoff Volume (cu-ft) 19838.4919
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Peak Flow Hydrologic Analysis
File location: P:/2015/1500066 Premier on First/ENGR/EIR Support/Hydrology Report/Hydrocalc/Existing-Drainage Area 2-Hotel-10yr.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name The Premier on First-Hotel-Proposed
Subarea ID Drainage Area 2
Area (ac) 0.89
Flow Path Length (ft) 294.0
Flow Path Slope (vft/hft) 0.03
50-yr Rainfall Depth (in) 7.1
Percent Impervious 0.92
Soil Type 13
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.0694
Peak Intensity (in/hr) 3.0245
Undeveloped Runoff Coefficient (Cu) 0.9278
Developed Runoff Coefficient (Cd) 0.9022
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 2.4287
Burned Peak Flow Rate (cfs) 2.4287
24-Hr Clear Runoff Volume (ac-ft) 0.3138
24-Hr Clear Runoff Volume (cu-ft) 13670.1901
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Peak Flow Hydrologic Analysis
File location: P:/2015/1500066 Premier on First/ENGR/EIR Support/Hydrology Report/Hydrocalc/Existing-Drainage Area 2-Hotel-50yr.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name The Premier on First-Hotel-Proposed
Subarea ID Drainage Area 2
Area (ac) 0.89
Flow Path Length (ft) 294.0
Flow Path Slope (vft/hft) 0.03
50-yr Rainfall Depth (in) 7.1
Percent Impervious 0.92
Soil Type 13
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 7.1
Peak Intensity (in/hr) 4.2361
Undeveloped Runoff Coefficient (Cu) 0.9612
Developed Runoff Coefficient (Cd) 0.9049
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 3.4115
Burned Peak Flow Rate (cfs) 3.4115
24-Hr Clear Runoff Volume (ac-ft) 0.4408
24-Hr Clear Runoff Volume (cu-ft) 19203.4174
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Peak Flow Hydrologic Analysis
File location: P:/2015/1500066 Premier on First/ENGR/EIR Support/Hydrology Report/Hydrocalc/Existing-Drainage Area 2-Office-10yr.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name The Premier on First-office-Proposed
Subarea ID Drainage Area 2
Area (ac) 0.89
Flow Path Length (ft) 294.0
Flow Path Slope (vft/hft) 0.03
50-yr Rainfall Depth (in) 7.1
Percent Impervious 0.97
Soil Type 13
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 5.0694
Peak Intensity (in/hr) 3.0245
Undeveloped Runoff Coefficient (Cu) 0.9278
Developed Runoff Coefficient (Cd) 0.9008
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 2.4249
Burned Peak Flow Rate (cfs) 2.4249
24-Hr Clear Runoff Volume (ac-ft) 0.3274
24-Hr Clear Runoff Volume (cu-ft) 14262.6503



Peak Flow Hydrologic Analysis
File location: P:/2015/1500066 Premier on First/ENGR/EIR Support/Hydrology Report/Hydrocalc/Existing-Drainage Area 2-Office-50yr.pdf
Version: HydroCalc 0.3.1-beta

Input Parameters
Project Name The Premier on First-office-Proposed
Subarea ID Drainage Area 2
Area (ac) 0.89
Flow Path Length (ft) 294.0
Flow Path Slope (vft/hft) 0.03
50-yr Rainfall Depth (in) 7.1
Percent Impervious 0.97
Soil Type 13
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 7.1
Peak Intensity (in/hr) 4.2361
Undeveloped Runoff Coefficient (Cu) 0.9612
Developed Runoff Coefficient (Cd) 0.9018
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 3.4
Burned Peak Flow Rate (cfs) 3.4
24-Hr Clear Runoff Volume (ac-ft) 0.4591
24-Hr Clear Runoff Volume (cu-ft) 19997.2605
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Capture & Use Sizing - Hotel

Note: Red values to be changed by user.

Black values are automatically calculated.

[1] Total Area (SF) 38333

[2] Impervious Area (SF) 35266

[3] Pervious Area (SF) 3067

[4] Catchment Area (SF) 32046

[5] Design Rainfall Depth (in) Greater of 0.75", 85th percentile 1.05

[6] Vdesign (gal) 20974

[7] Planting Area (SF) 3067

[8] Plant Factor* 0.5

[9] ETWU(7-month) 20629

[10] Is Vdesign ≤ ETWU(7-month) ? NO

Source: LID Handbook, City of LA (May 2012)

21.7*0.62*[8]*[7] = 

*The plant factor used shall be from WUCOLS. The plant factor ranges from 0 to 0.3 for low 

water use plants, from 0.4 to 0.6 for moderate water use plants, and from 0.7 to 1.0 for high 

water use plants.

[1]-[2] =

([2]*0.9)+([3]*0.1) =

[5]/12*7.48*[4] =



Capture & Use Sizing - Office

Note: Red values to be changed by user.

Black values are automatically calculated.

[1] Total Area (SF) 38333

[2] Impervious Area (SF) 37183

[3] Pervious Area (SF) 1150

[4] Catchment Area (SF) 33580

[5] Design Rainfall Depth (in) Greater of 0.75", 85th percentile 1.05

[6] Vdesign (gal) 21978

[7] Planting Area (SF) 1150

[8] Plant Factor* 0.5

[9] ETWU(7-month) 7736

[10] Is Vdesign ≤ ETWU(7-month) ? NO

Source: LID Handbook, City of LA (May 2012)

21.7*0.62*[8]*[7] = 

*The plant factor used shall be from WUCOLS. The plant factor ranges from 0 to 0.3 for low

water use plants, from 0.4 to 0.6 for moderate water use plants, and from 0.7 to 1.0 for high 

water use plants.

[1]-[2] =

([2]*0.9)+([3]*0.1) =

[5]/12*7.48*[4] =



Capture & Use Sizing - Residential

Note: Red values to be changed by user.

Black values are automatically calculated.

[1] Total Area (SF) 38333

[2] Impervious Area (SF) 36800

[3] Pervious Area (SF) 1533

[4] Catchment Area (SF) 33273

[5] Design Rainfall Depth (in) Greater of 0.75", 85th percentile 1.05

[6] Vdesign (gal) 21777

[7] Planting Area (SF) 1533

[8] Plant Factor* 0.5

[9] ETWU(7-month) 10315

[10] Is Vdesign ≤ ETWU(7-month) ? NO

Source: LID Handbook, City of LA (May 2012)

21.7*0.62*[8]*[7] = 

*The plant factor used shall be from WUCOLS. The plant factor ranges from 0 to 0.3 for low 

water use plants, from 0.4 to 0.6 for moderate water use plants, and from 0.7 to 1.0 for high 

water use plants.

[1]-[2] =

([2]*0.9)+([3]*0.1) =

[5]/12*7.48*[4] =
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Table 1: Land Use Projections for “The Premier on First” Mixed Use Project  

PHASE 1: East Side of Project - Residential 

Land Use 
Existing Conditions-

All to be Demo 
(GSF) 

Proposed New 
Development (GSF) 

Proposed Net New 
Development (GSF) 

Total Allowable Building Area  
(GSF) 

Multi-Family 
Apartment 

0 177,914 177,914 177,914 

Restaurant 0 1,727 1,727 1,727 

Professional 
Offices 

0 1,296 1,296 1,296 

Freight Trucking 
Services 

0 3,071 3,071 3,071 

Apparel and 
Accessory Store 

0 8,879 8,879 8,879 

Auto parking 38,400 75,023 36,623 75,023 

Storage  0 4,251 4,251 4,251 

Open Space 0 41,067 41,067 41,067 

Total 38,400 GSF 310,305 GSF 271,905 GSF 310,305 GSF 

 

PHASE 2: West Side of Project – Hotel Option 

Land Use 
Existing Conditions-

All to be Demo 
(GSF) 

Proposed New 
Development (GSF) 

Proposed Net New 
Development (GSF) 

Total Allowable Building Area  
(GSF) 

Lodging, Hotel, or 
Motel 

0 117,943 117,943 117,943 

Restaurant 0 4,738 4,738 4,738 

Freight Trucking 
Services 

0 2,821 2,821 2,821 

Professional 
Offices 

40,000 61,750 21,750 61,750 

Apparel and 
Accessory Store 

0 1,156 1,156 1,156 

Auto parking 15,400 39,366 23,966 39,366 

Open space 

 
0 25,534 25,534 25,534 

Storage, Indoor 0 2,209 2,209 2,209 

Total 55,400 GSF 255,517 GSF 200,117 GSF 255,517 GSF 



 

 
 

 

Table 1 continued: Land Use Projections for “The Premier on First” Mixed Use Project 

PHASE 2: West Side of Project – Office Option 

Land Use 
Existing Conditions-

All to be Demo 
(GSF) 

Proposed New 
Development (GSF) 

Proposed Net New 
Development (GSF) 

Total Allowable Building Area  
(GSF) 

Professional 
Offices 

40,000 159,720 119,720 159,720 

Freight Trucking 
Services 

0 3,801 3,801 3,801 

Apparel and 
Accessory Store 

0 14,081 14,081 14,081 

Auto Parking 15,400 69,396 53,996 69,396 

Storage 0 6,501 6,501 6,501 

Open Space 0 22,655 22,655 22,655 

Total 55,400 GSF 276,154 GSF 220,754 GSF 276,154 GSF 

Notes: GSF = Gross Square Feet 



 

 
 

 



 

 
 

 

Table 2: Flow rates to estimate water demand 

Project Land Use Category User Category Unit of Measure 
Flow 

(Gallons per Day) 

Rooms Multi-Family Apartment Dwelling Unit 203 

Retail/Restaurant Restaurant 1000 ft2 132 

Mail, Office, B.O.H., Hotel 
Lobby, Admin, Conference 

Center 

Professional Offices 1000 ft2 122 

Freight Trucking Services Freight Trucking Services 1000 ft2 19 

Retail, Sundry Shop Apparel and Accessory Store 1000 ft2 76 

Parking Space, Handicap Auto Parking 1000 ft2 23 

Mechanical Storage 1000 ft2 23 

Terraces, Main Roof, 
Common and Private Open 

Space 

Open Space 1000 ft2 0 

Hotel Rooms Lodging, Hotel, or Motel Room 203 



 

 
 

 

Table 3: Overall Phases I-II, Residential and Hotel Option 

Building Use 
User 

Category 
Unit of 

Measure 

Unit Flow - 
Sewer 

(GPD/Unit) 

Unit Flow - 
Water 

(GPD/Unit) 

Projected 
Demand 
QNET NEW 
(GPD) 

Existing (All 
to be Demo) 

Net New 
(Construction 
minus Demo) 

Final 
Total 

Rooms 
Multi-Family 
Apartment 

Dwelling 
Unit 

183  203  31,313  0  154  154  

Retail/Restaurant Restaurant 1000 SF 119  133  229  0  1,727  1,727  

Mail, Office 
Professional 
Offices 

1000 SF 110  122  159  0  1,296  1,296  

Freight Trucking 
Services 

Freight 
Trucking 
Services 

1000 SF 17  19  58  0  3,071  3,071  

Retail 
Apparel and 
Accessory 
Store 

1000 SF 68  76  674  0  8,879  8,879  

Parking Space, 
Handicap 

Auto Parking 1000 SF 21  24  869  38,400  36,623  75,023  

Mechanical Storage 1000 SF 21  24  101  0  4,251  4,251  

Terraces, Main 
Roof, Common, 
Private Open 
Space 

Open Space 1000 SF 0  0  0  0  41,067  41,067  

Hotel Rooms 
Lodging, 
Hotel, or 
Motel 

Room 133  148  34,081  0  230  230  

Restaurant Restaurant 1000 SF 119  133  629  0  4,738  4,738  

Freight Trucking 
Service 

Freight 
Trucking 
Services 

1000 SF 17  19  54  0  2,821  2,821  

B.O.H, Hotel 
Lobby, Admin, 
Conference 
Center 

Professional 
Offices 

1000 SF 110  122  2,661  40,000  21,750  61,750  

Sundry Shop, 
Apparel and 
Accessory 
Store 

1000 SF 68  76  88  0  1,156  1,156  

Parking Space Auto Parking 1000 SF 21  24  569  15,400  23,966  39,366  

Terraces, Main 
Roof, Common, 
Private Open 
Space 

Open Space 1000 SF 0  0  0  0  25,431  25,431  

Mechanical 
Storage, 
outdoor 

1000 SF 21  24  52  0  2,209  2,209  

TOTAL PHASES 
I-II 

        71,536        

 

Net Water Demand after Phases I-II 
 

Flow Units           QEXIST QNET NEW  QTOTAL 

gallon per day 
(gpd) 

          6,170.48  71,536.03  77,706.51  

cu. Ft. per sec 
(cfs) 

          0.01 0.11 0.12 

ac-ft per yr (ac-
ft/yr) 

          0.02 0.22 0.24 



 

 
 

 

Table 4: Overall Phases I-II, Residential and Office Option 

Building Use 
User 

Category 
Unit of 

Measure 

Unit Flow - 
Sewer 

(GPD/Unit) 

Unit Flow - 
Water 

(GPD/Unit) 

Projected 
Demand 
QNET NEW 
(GPD) 

Existing (All 
to be Demo) 

Net New 
(Construction 
minus Demo) 

Final 
Total 

Rooms 
Multi-Family 
Apartment 

Dwelling 
Unit 

183  203  31,313  0  154  154  

Retail/Restaurant Restaurant 1000 SF 119  133  229  0  1,727  1,727  

Mail, Office 
Professional 
Offices 

1000 SF 110  122  159  0  1,296  1,296  

Freight Trucking 
Services 

Freight 
Trucking 
Services 

1000 SF 17  19  58  0  3,071  3,071  

Retail 
Apparel and 
Accessory 
Store 

1000 SF 68  76  674  0  8,879  8,879  

Parking Space, 
Handicap 

Auto Parking 1000 SF 21  24  869  38,400  36,623  75,023  

Mechanical Storage 1000 SF 21  24  101  0  4,251  4,251  

Terraces, Main 
Roof, Common, 
Private Open 
Space 

Open Space 1000 SF 0  0  0  0  41,067  41,067  

Office space 
Professional 
Offices 

1000 SF 110  122  14,648  40,000  119,720  159,720  

Freight trucking 
services 

Freight 
Trucking 
Services 

1000 SF 17  19  57  0  3,019  3,019  

Retail 
Apparel and 
Accessory 
Store 

1000 SF 68  76  1,069  0  14,081  14,081  

Parking space, 
handicap  

Auto Parking 1000 SF 21  24  1,281  15,400  53,996  69,396  

Mehcanical Storage 1000 SF 21  24  154  0  6,501  6,501  

Terrace, Main roof Open Space 1000 SF 0  0  0  0  28,624  28,624  

TOTAL PHASES 
I-II 

        50,612        

         

Net Water Demand after Phases I-II 
 

Flow Units           QEXIST QNET NEW  QTOTAL 

gallon per day 
(gpd) 

          6,170  50,612  56,783 

cu. ft. per sec 
(cfs) 

          0.01 0.08 0.09 

ac-ft per yr (ac-
ft/yr) 

          0.02 0.16 0.17 
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Sewer Design Guidelines 
 

This policy provides the framework by which public sanitary sewers are to be designed 
in the City of Burbank. Sanitary sewers carry the spent water supply of a community, 
industrial wastes, and unavoidable amounts of inflow and infiltration to a satisfactory 
point of treatment and ultimate disposal. Sewer capacity should be provided based on 
careful consideration of present and probable future flows of domestic sewage and 
commercial and industrial wastes. Materials and installation shall be per the latest 
edition of the Standard Specifications for Public Works Construction. 
 
1. Flows 

 
Sewage design flows are based on user/occupancy flow generation rates. 
User/occupancy flow generation rates for the City of Burbank are shown in Table 1. 
Certain commercial and industrial operations may contribute significant flows to the 
sewer system. These flows may vary significantly depending on industry type, size 
operational techniques, and onsite pretreatment. In these instances, the Deputy City 
Manager/Public Works and Capital Improvements or his/her successor and/or 
designee (hereafter referred to as Director) may require the calculation of a site-
specific flow generation rate.  

 

Table 1 – Sewer Flows 
User/Occupancy Type Unit of Usage GPD/Unit

Group I - Residential  
Multi-Family Apt or Condo Dwelling Unit 183.00
Mobile Home Park Dwelling Unit 155.28
Single Family Residential  Dwelling Unit 215.00
Dormitory or Boarding House Bed 74.65

Group II - Commercial (Low Strength) 
Agricultural/Landscaping Service 1000 SF 21.35
Amusement & Recreation Services: Outdoor Entrant 8.54
Apparel Product Manufacturing 1000 SF 85.39
Apparel and Accessory Store 1000 SF 68.31
Auto Parking 1000 SF 21.35
Bar or Night Club without Restaurant 1000 SF 348.38
Bar or Night Club without Restaurant Seat 17.92
Barber Shop 1000 SF 85.39
Beauty Shop 1000 SF 239.08
Bowling/Skating 1000 SF 68.31
Car Wash (Tunnel Area, with Recycling) 1000 SF 3236.91
Construction Service (Field Office) Office 128.08
Department and Retail Stores (No Restaurants) 1000 SF 85.39
Durable Goods - Wholesale Trade 1000 SF 68.31
Freight Trucking Services & Warehousing 1000 SF 17.08
Furniture and Fixture Manufacturing 1000 SF 21.35
Grocery Market w/out Butcher or Baker 1000 SF 85.39
Health Services: Hospital Bed 170.56
Health Services: Other 1000 SF 284.27
Health Services: Psychiatric/Convalescent Bed 71.07



PUBLIC WORKS 
Sewer Design Guidelines 
Page 2 

 

Table 1 – Sewer Flows 
User/Occupancy Type Unit of Usage GPD/Unit
Health Services: Surgical Bed 426.41
Health Spa 1000 SF 234.81
Homeless Shelter Bed 71.07
Laundromat, Public Washer 287.83
Lumber Yard, Hardware or Gardening Sales 1000 SF 85.39
Machine Shop (Excluding Electrical) 1000 SF 68.31
Manufacturing, Other 1000 SF 68.31
Massage Parlor 1000 SF 234.81
Motion Pictures, Indoor Amusement  1000 SF 68.31
Motion Pictures/Theater/Auditorium Seat 3.42
Museum, Art Gallery 1000 SF 17.08
Nursery or Greenhouse 1000 SF 21.35
Professional Offices 1000 SF 110.12
Railroad Transportation Facility 1000 SF 85.39
Recreational Vehicle Park Space 54.75
Restaurant: Preprocessed Food 1000 SF 119.44
Shopping Center 1000 SF 85.39
Storage, Outdoor 1000 SF 21.35
Studios: Production/Recording Sound Stage 1000 SF 68.31
Veterinarian 1000 SF 239.08
Warehouse Storage, Indoor 1000 SF 17.08
Wholesale Trade/Sales 1000 SF 85.39
Group II Low Strength Not Listed 1000 SF 86.92

Group III - Commercial (Medium Strength) 
Air Transport Fixed Facility 1000 SF 106.50
Bar or Night Club with Restaurant 1000 SF 656.27
Beverage Manufacturing 1000 SF 948.07
Chemicals & Allied Product Mfg (a)   
Hotel, Motel or Lodging (Excluding Dining) Room 133.36
Kennel 1000 SF 127.84
Laboratory 1000 SF 287.88
Laundromat, Commercial Washer 143.79
Laundry, Industrial 1000 SF 7591.95
Mall (with Food Services) 1000 SF 124.91
Medical Lab 1000 SF 284.74
Metal Industry (a)   
Mortuary 1000 SF 154.90
Plastic Product Manufacturing (a) 262.32
Printing, Publishing & Allied Industry 1000 SF 262.32
Repair Station, Automobile 1000 SF 137.38
Service Station, Automobile Station 525.59
Textile Manufacturing (a)   
Transport Equipment Manufacturing (Including Aircraft) (a) 262.32
Water Supply Service (a) 262.32
Wood Product Manufacturing 1000 SF 41.23
Group III Medium Strength Not Listed 1000 SF 102.37

Group IV - Commercial (High Strength) 
                     
(a) Evaluate individual process discharges. Default value is as shown. 
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Bakery 1000 SF 771.32
Dairy Product Manufacturing 1000 SF 1592.39
Food Product Mfg (Industrial) 1000 SF 412.94
Hotel with Dining Facilities                                                                  – Allocate to Restaurant and Lodging  
Paint Manufacturing and Usage (a)a 1119.00
Restaurant or Deli: Take-out 1000 SF 826.42
Restaurant, Cafeteria or Full Service Seat 66.11
Restaurant, Fast Food Seat 55.09
Restaurant, Other 1000 SF 2272.65
Restaurant:  Coffee/Donut Shop 1000 SF 771.32
Supermarket (Grocery) with Butcher or Baker 1000 SF 404.02
Group IV High Strength Not Listed 1000 SF 826.42

Group V – Institutional 
Church 1000 SF 42.69
Church Seat 4.27
Community Center (No Kitchen) Occupant 3.42
Membership Organizations 1000 SF 106.73
Prison with Food Services Inmate 186.71
School: Day Care, Elementary & Junior High Student 7.59
School: High Student 11.39
School: Other 1000 SF 151.88
School: Private 1000 SF 151.88
School: University or College Student 15.19
School: Vocational Student 11.39
Social Services 1000 SF 124.42
Group V Institutional Not Listed 1000 SF 106.73

 
2. Alignment 

 
The proposed sewer shall be located in the street or alley, (not in the parkway) 
unless directed by the Director. The sewer trench shall not extend under the edge of 
gutter. The sewer trench shall not extend under the edge of a raised median curb. 
When the sewer cannot be located within the street or alley, it shall be located in an 
approved easement. 
 
New easements parallel to a lot line shall be fully contained within one lot. Sewer 
easement width shall be a minimum of 15-feet or two times the average depth of 
cover to the top of pipe whichever is greater. The maximum easement width for a 
sewer pipe shall be 25-feet. Maintenance access to the easement shall be a 
minimum of 15-feet wide paved all weather access. Pavement section must be 
approved by the Director. Location of maintenance access must be approved by the 
Director. Easement for public sewers shall be dedicated to the City on a recorded 
map or by a separate deed with the approved easement exhibit and legal description 
including closure calculations. 
  

                     
(a) Evaluate individual process discharges. Default value is as shown. 
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A minimum radius of 150-feet shall be used for any horizontal bend. Maximum 
deflection at any joint shall not exceed the smaller of two (2) degrees or the 
maximum deflection recommended by the pipe/gasket manufacturer. 
 
Minimum horizontal spacing between sewer pipe and potable and/or reclaimed 
water pipes shall be 10-feet from outside of pipe to outside of pipe, as required by 
the California Department of Health Services. 
 
A trenchless method such as pipe jacking, boring, directional drilling or micro 
tunneling may be required by the Director. When a trenchless method is required, 
details must be shown on plans. 18-inch minimum diameter cast iron pipe with 3/8-
inch wall thickness is the required casing pipe for an 8-inch diameter PVC SDR-35 
carrier pipe. 
 
Each lot shall be provided with a sewer lateral stubbed to the edge of the right of 
way unless directed by the Director.  
 

3. Velocity 
 

Gravity sewer shall be designed for a minimum velocity of two feet per second using 
the average daily flow that exists at the time the pipe is placed into service. The 
Director’s approval is required when using design velocities of less than two feet per 
second.  
 
Gravity sewer shall be designed for a maximum velocity of ten feet per second using 
the average daily flow that exists at the time the pipe is placed into service. The 
Director’s approval is required when using design velocities of greater than ten feet 
per second.  
 

4. Open Channel Flow 
 

Open channel flow will be the basis for the general hydraulic design of sanitary 
sewers. Open channel flow occurs when the conduit is partially full and the hydraulic 
grade line (HGL) is below the crown of the conduit and a free water surface 
develops in the sewer. For design purposes, the sum of all flows entering into a 
given run of sewer is assumed to enter the pipe at its upstream end. 
 
Sewers shall be designed to minimize the possibility of creating a hydraulic jump. 
Supercritical flow should be avoided, as any rapid decrease in flow velocity due to 
pipe slope change will produce a hydraulic jump. Significant changes in pipe slope 
maybe accommodated using vertical curves to avoid hydraulic jump. 
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Manning’s equation will be used to determine depth of flow for open channel 
conditions. The roughness coefficient to be used for new pipe is as follows: 
 
Vitrified Clay Pipe (VCP)  n = 0.013 
Ductile Iron Pipe (DIP)   n = 0.013 
Poly Vinyl Chloride Pipe (PVC)  n = 0.010 
 
The maximum allowable design depth of flow to pipe diameter ratio (d/D), for sewers 
up to 18-inches in diameter, is 0.50. The allowable d/D for pipes 18-inches and 
greater in diameter is 0.75. 

5. Materials 

Sewer pipe shall be Vitrified Clay Pipe (VCP); epoxy lined and coated Ductile Iron 
Pipe (DIP) or solid wall Poly Vinyl Chloride pipe with a minimum SDR of 35 (PVC). 
Alternative pipe materials may be used with the approval of the Director. Pipe 
Characteristics and installation shall be per the latest edition of the Standard 
Specifications for Public Works Construction. 

6. Pipe Bedding and Trench Section 

Bedding details and the trench section shall be shown on plans. Concrete 
encasement is required when outside pipe wall to outside pipe wall clearance 
between the sewer pipe and any other structure is less than 18-inches or when 
required separation with a water line cannot be maintained. Concrete encasement is 
required when the depth of cover to the top of pipe is less than four feet except for 
ductile iron pipe (DIP). Concrete encasement is required when the depth of cover to 
the top of ductile iron pipe (DIP) pipe is less than three feet. 

Slope anchors and backfill stabilizers are required where the pipe slope exceeds 
30%. Slope anchors shall be placed per APWA Standard Plan 221-1. 

Where a new sewer crosses under an existing water line, sewer trench shall be 
backfilled 1-sack slurry for a minimum of 5-feet on either side of the water line. 

7. Maintenance Holes 

Maintenance holes shall be constructed at intersecting mains, B.C., E.C., angle 
points and change in pipe size or grade. Maximum spacing between maintenance 
holes shall be 300-feet. 

Maintenance holes shall conform to APWA Standard Plan 200-2 or 201-0. The 
maintenance hole cover diameter must be a minimum of 30-inches. 
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Maintenance holes shall be constructed at the end of a sewer; a 4-foot stub out for a 
future connection must be constructed. Stub out shall have the same diameter as 
the downstream pipe exiting the maintenance hole. Stub out shall be plugged with a 
stopper. Stoppers shall be one of the following: polyethylene (PE), polyurethane, 
polypropylene, acrylonitrle-butadiene-styrene (ABS), polyvinyl chloride (PVC), ozone 
resistant synthetic rubber, clay discs, or other material as approved by the Director. 

In unpaved areas, the top of the maintenance hole cover shall be set at an elevation 
not less than 1-foot above the surrounding terrain. 

Drop maintenance holes shall be avoided. The use of a drop maintenance hole must 
be approved by the Director. 

Minimum elevation drop through the maintenance hole shall be 0.10-foot for straight 
runs with no change in pipe size. A minimum drop of 0.20-foot through the 
maintenance hole shall be required for changes in pipe size and for right and acute 
angles.   



Estimated Water Demand

Conversion Factor 1 cfs = 646,316.88 gpd

1 ac-ft = 325,851 gallons

The unit flow is based on the City of Burbank Required Sewer Study Policy

Return-to-Sewer Ratio 90%

RESIDENTIAL

Building Use User Category Unit of Measure

Unit Flow - 

Sewer 

(GPD/Unit)

Unit Flow - Water 

(GPD/Unit)

Projected Demand 

QNET NEW (GPD)

Existing (All to 

be Demo)

Net New 

(Construction 

minus Demo)

Final Total

Rooms Multi-Family Apartment Dwelling Unit 183 203 31,313 0 154 154

Retail/Restaurant Restaurant 1000 SF 119 133 229 0 1,727 1,727

Mail, Office Professional Offices 1000 SF 110 122 159 0 1,296 1,296

Freight Trucking Services
Freight Trucking 

Services
1000 SF 17 19 58 0 3,071 3,071

Retail
Apparel and Accessory 

Store
1000 SF 68 76 674 0 8,879 8,879

Parking Space, Handicap Auto Parking 1000 SF 21 24 869 38,400 36,623 75,023

Mechanical Storage 1000 SF 21 24 101 0 4,251 4,251

Terraces, Main Roof, Common 

and Private Open Space
Open Space 1000 SF 0 0 0 0 41,067 41,067

TOTAL PHASE I 33,403

Flow Units QNET NEW 

gallon per day (gpd) 33,403

cubic ft per second (cfs) 0.05

Phase I Master Plan - East Side

Average Daily Wastewater after Phase I



HOTEL - Does not include East side

Building Use User Category Unit of Measure

Unit Flow - 

Sewer 

(GPD/Unit)

Unit Flow - Water 

(GPD/Unit)

Projected Demand 

QNET NEW (GPD)

Existing (All to 

be Demo)

Net New 

(Construction 

minus Demo)

Final Total

Hotel Rooms Lodging, Hotel, or Motel Room 133 148 34,081 0 230 230

Restaurant Restaurant 1000 SF 119 133 629 0 4,738 4,738

Freight Trucking Service
Freight Trucking 

Services
1000 SF 110 122 345 0 2,821 2,821

B.O.H, Hotel Lobby, Admin, 

Conference Center
Professional Offices 1000 SF 68 76 1,651 40,000 21,750 61,750

Sundry Shop,
Apparel and Accessory 

Store
1000 SF 17 19 22 0 1,156 1,156

Parking Space Auto Parking 1000 SF 21 24 569 15,400 23,966 39,366

Terraces, Main Roof, Common 

and Private Open Space
Open Space 1000 SF 0 0 0 0 25,431 25,431

Mechanical Storage, outdoor 1000 SF 21 24 52 0 2,209 2,209

TOTAL PHASE II 37,349

Average Daily Water Demand after Phase II

Flow Units QNET NEW 

gallon per day (gpd) 37,349

cubic ft per second (cfs) 0.06

OFFICE - Does not include East Side

Building Use User Category Unit of Measure

Unit Flow - 

Sewer 

(GPD/Unit)

Unit Flow - Water 

(GPD/Unit)

Projected Demand 

QNET NEW (GPD)

Existing (All to 

be Demo)

Net New 

(Construction 

minus Demo)

Final Total

Office space Professional Offices 1000 SF 183 203 24,343 40,000 119,720 159,720

Restaurant Restaurant 1000 SF 119 133 629 0 4,738 4,738

Freight trucking services
Freight Trucking 

Services
1000 SF 17 19 57 0 3,019 3,019

Retail
Apparel and Accessory 

Store
1000 SF 68 76 1,069 0 14,081 14,081

Parking space, handicap Auto Parking 1000 SF 21 24 1,281 15,400 53,996 69,396

Mehcanical Storage 1000 SF 21 24 154 0 6,501 6,501

Terrace, Main roof Open Space 1000 SF 0 0 0 0 28,624 28,624

TOTAL PHASE III 27,533

Average Daily Water Demand after Phase II

Flow Units QNET NEW 

gallon per day (gpd) 27,533

cubic ft per second (cfs) 0.04

Phase II Master Plan - West Side

Phase II Master Plan - West Side



Building Use User Category Unit of Measure

Unit Flow - 

Sewer 

(GPD/Unit)

Unit Flow - Water 

(GPD/Unit)

Projected Demand 

QNET NEW (GPD)

Existing (All to 

be Demo)

Net New 

(Construction 

minus Demo)

Final Total

Rooms Multi-Family Apartment Dwelling Unit 183 203 31,313 0 154 154

Retail/Restaurant Restaurant 1000 SF 119 133 229 0 1,727 1,727

Mail, Office Professional Offices 1000 SF 110 122 159 0 1,296 1,296

Freight Trucking Services
Freight Trucking 

Services
1000 SF 17 19 58 0 3,071 3,071

Retail
Apparel and Accessory 

Store
1000 SF 68 76 674 0 8,879 8,879

Parking Space, Handicap Auto Parking 1000 SF 21 24 869 38,400 36,623 75,023

Mechanical Storage 1000 SF 21 24 101 0 4,251 4,251

Terraces, Main Roof, Common, 

Private Open Space
Open Space 1000 SF 0 0 0 0 41,067 41,067

Hotel Rooms Lodging, Hotel, or Motel Room 133 148 34,081 0 230 230

Restaurant Restaurant 1000 SF 119 133 629 0 4,738 4,738

Freight Trucking Service
Freight Trucking 

Services
1000 SF 17 19 54 0 2,821 2,821

B.O.H, Hotel Lobby, Admin, 

Conference Center
Professional Offices 1000 SF 110 122 2,661 40,000 21,750 61,750

Sundry Shop,
Apparel and Accessory 

Store
1000 SF 68 76 88 0 1,156 1,156

Parking Space Auto Parking 1000 SF 21 24 569 15,400 23,966 39,366

Terraces, Main Roof, Common, 

Private Open Space
Open Space 1000 SF 0 0 0 0 25,431 25,431

Mechanical Storage, outdoor 1000 SF 21 24 52 0 2,209 2,209

TOTAL PHASES I-II 71,536

Flow Units QEXIST QNET NEW QTOTAL

gallon per day (gpd) 6,170 71,536 77,707

cu. Ft. per sec (cfs) 0.01 0.11 0.12

ac-ft per yr (ac-ft/yr) 0.02 0.22 0.24

Overall Phases I-II, Residential and Hotel Option

Net Water Demand after Phases I-II



Building Use User Category Unit of Measure

Unit Flow - 

Sewer 

(GPD/Unit)

Unit Flow - Water 

(GPD/Unit)

Projected Demand 

QNET NEW (GPD)

Existing (All to 

be Demo)

Net New 

(Construction 

minus Demo)

Final Total

Rooms Multi-Family Apartment Dwelling Unit 183 203 31,313 0 154 154

Retail/Restaurant Restaurant 1000 SF 119 133 229 0 1,727 1,727

Mail, Office Professional Offices 1000 SF 110 122 159 0 1,296 1,296

Freight Trucking Services
Freight Trucking 

Services
1000 SF 17 19 58 0 3,071 3,071

Retail
Apparel and Accessory 

Store
1000 SF 68 76 674 0 8,879 8,879

Parking Space, Handicap Auto Parking 1000 SF 21 24 869 38,400 36,623 75,023

Mechanical Storage 1000 SF 21 24 101 0 4,251 4,251

Terraces, Main Roof, Common, 

Private Open Space
Open Space 1000 SF 0 0 0 0 41,067 41,067

Office space Professional Offices 1000 SF 110 122 14,648 40,000 119,720 159,720

Freight trucking services
Freight Trucking 

Services
1000 SF 17 19 57 0 3,019 3,019

Retail
Apparel and Accessory 

Store
1000 SF 68 76 1,069 0 14,081 14,081

Parking space, handicap Auto Parking 1000 SF 21 24 1,281 15,400 53,996 69,396

Mehcanical Storage 1000 SF 21 24 154 0 6,501 6,501

Terrace, Main roof Open Space 1000 SF 0 0 0 0 28,624 28,624

TOTAL PHASES I-II 50,612

Flow Units QEXIST QNET NEW QTOTAL

gallon per day (gpd) 6,170 50,612 56,783

cu. ft. per sec (cfs) 0.01 0.08 0.09

ac-ft per yr (ac-ft/yr) 0.02 0.16 0.17

Net Water Demand after Phases I-II

Overall Phases I-II, Residential and Office Option



Appendix H.3 
Wastewater Report 
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Table 1: Land Use Projections for “The Premier on First” Mixed Use Project  

PHASE 1: East Side of Project - Residential 

Land Use 
Existing Conditions-

All to be Demo 
(GSF) 

Proposed New 
Development (GSF) 

Proposed Net New 
Development (GSF) 

Total Allowable Building Area  
(GSF) 

Multi-Family 
Apartment 

0 177,914 177,914 177,914 

Restaurant 0 1,727 1,727 1,727 

Professional 
Offices 

0 1,296 1,296 1,296 

Freight Trucking 
Services 

0 3,071 3,071 3,071 

Apparel and 
Accessory Store 

0 8,879 8,879 8,879 

Auto parking 38,400 75,023 36,623 75,023 

Storage  0 4,251 4,251 4,251 

Open Space 0 41,067 41,067 41,067 

Total 38,400 GSF 310,305 GSF 271,905 GSF 310,305 GSF 

 

PHASE 2: West Side of Project – Hotel Option 

Land Use 
Existing Conditions-

All to be Demo 
(GSF) 

Proposed New 
Development (GSF) 

Proposed Net New 
Development (GSF) 

Total Allowable Building Area  
(GSF) 

Lodging, Hotel, or 
Motel 

0 117,943 117,943 117,943 

Restaurant 0 4,738 4,738 4,738 

Freight Trucking 
Services 

0 2,821 2,821 2,821 

Professional 
Offices 

40,000 61,750 21,750 61,750 

Apparel and 
Accessory Store 

0 1,156 1,156 1,156 

Auto parking 15,400 39,366 23,966 39,366 

Open space 

 
0 25,534 25,534 25,534 

Storage, Indoor 0 2,209 2,209 2,209 

Total 55,400 GSF 255,517 GSF 200,117 GSF 255,517 GSF 

 
 
 
 
 
 
 



 

 
 

 

Table 1 continued: Land Use Projections for “The Premier on First” Mixed Use Project 

PHASE 2: West Side of Project – Office Option 

Land Use 
Existing Conditions-

All to be Demo 
(GSF) 

Proposed New 
Development (GSF) 

Proposed Net New 
Development (GSF) 

Total Allowable Building Area  
(GSF) 

Professional 
Offices 

40,000 159,720 119,720 159,720 

Freight Trucking 
Services 

0 3,801 3,801 3,801 

Apparel and 
Accessory Store 

0 14,081 14,081 14,081 

Auto Parking 15,400 69,396 53,996 69,396 

Storage 0 6,501 6,501 6,501 

Open Space 0 22,655 22,655 22,655 

Total 55,400 GSF 276,154 GSF 220,754 GSF 276,154 GSF 

Notes: GSF = Gross Square Feet 



 

 
 

 



 

 
 

 

Table 2: Flow rates to estimate wastewater generation 

Project Land Use Category User Category Unit of Measure 
Flow 

(Gallons per Day) 

Rooms Multi-Family Apartment Dwelling Unit 183 

Retail/Restaurant Restaurant 1000 ft2 119 

Mail, Office, B.O.H., Hotel 
Lobby, Admin, Conference 

Center 

Professional Offices 1000 ft2 110 

Freight Trucking Services Freight Trucking Services 1000 ft2 17 

Retail, Sundry Shop Apparel and Accessory Store 1000 ft2 68 

Parking Space, Handicap Auto Parking 1000 ft2 21 

Mechanical Storage 1000 ft2 21 

Terraces, Main Roof, 
Common and Private Open 

Space 

Open Space 1000 ft2 0 

Hotel Rooms Lodging, Hotel, or Motel Room 133 



 

 
 

 

Table 3: Overall Phases I-II, Residential and Hotel Option 

Building Use User Category 
Unit of 

Measure 
Unit Flow 
(GPD/Unit) 

Projected 
Demand 
QNET NEW 

(GPD) 

Existing 
(All to 

be 
Demo) 

Net New 
(Construction 
minus Demo) 

Final 
Total  

Rooms 
Multi-Family 
Apartment 

Dwelling 
Unit 

183  28,182  0  154  154  

Retail/Restaurant Restaurant 1000 SF 119  206  0  1,727  1,727  

Mail, Office 
Professional 
Offices 

1000 SF 110  143  0  1,296  1,296  

Freight Trucking Services 
Freight Trucking 
Services 

1000 SF 17  52  0  3,071  3,071  

Retail 
Apparel and 
Accessory Store 

1000 SF 68  607  0  8,879  8,879  

Parking Space, Handicap Auto Parking 1000 SF 21  782  38,400  36,623  75,023  

Mechanical Storage 1000 SF 21  91  0  4,251  4,251  

Terraces, Main Roof, Common, 
Private Open Space 

Open Space 1000 SF 0  0  0  41,067  41,067  

Hotel Rooms 
Lodging, Hotel, 
or Motel 

Room 133  30,673  0  230  230  

Restaurant Restaurant 1000 SF 119  566  0  4,738  4,738  

Freight Trucking Service 
Freight Trucking 
Services 

1000 SF 17  48  0  2,821  2,821  

B.O.H, Hotel Lobby, Admin, 
Conference Center 

Professional 
Offices 

1000 SF 110  2,395  40,000  21,750  61,750  

Sundry Shop, 
Apparel and 
Accessory Store 

1000 SF 68  79  0  1,156  1,156  

Parking Space Auto Parking 1000 SF 21  512  15,400  23,966  39,366  

Terraces, Main Roof, Common, 
Private Open Space 

Open Space 1000 SF 0  0  0  25,431  25,431  

Mechanical Storage, outdoor 1000 SF 21  47  0  2,209  2,209  

                

TOTAL PHASES I-II       64,382        

        
Average Daily Wastewater after All Phases I - II 

Flow Units         QEXIST QNET NEW  QTOTAL 

gallon per day (gpd)         11,107  64,382  69,936  

cubic ft per second (cfs)         0.02  0.10  0.11  

        
Peak Daily Wastewater after All Phases I - II 

Flow Units         QEXIST QNET NEW  QTOTAL 

gallon per day (gpd)         43,138  184,923  228,060  

cubic ft per second (cfs)         0.07  0.29  0.35  

1         Peak dry weather flow is calculated as 2.64 X ADWF0.905 per Section F235 of the City of Los Angeles, Bureau of Engineering Sewer 
Design Manual - Part F. 



 

 
 

 

Table 4: Overall Phases I-II, Residential and Office Option 

Building Use User Category 
Unit of 

Measure 
Unit Flow 

(GPD) 

Projected 
Demand 
QNET NEW 

(GPD) 

Existing 
(All to 

be 
Demo) 

Net New 
(Construction 
minus Demo) 

Final 
Total  

Rooms 
Multi-Family 
Apartment 

Dwelling 
Unit 

183  28,182  0  154  154  

Retail/Restaurant Restaurant 1000 SF 119  206  0  1,727  1,727  

Mail, Office 
Professional 
Offices 

1000 SF 110  143  0  1,296  1,296  

Freight Trucking Services 
Freight Trucking 
Services 

1000 SF 17  52  0  3,071  3,071  

Retail 
Apparel and 
Accessory Store 

1000 SF 68  607  0  8,879  8,879  

Parking Space, Handicap Auto Parking 1000 SF 21  782  38,400  36,623  75,023  

Mechanical Storage 1000 SF 21  91  0  4,251  4,251  

Terraces, Main Roof, Common, 
Private Open Space 

Open Space 1000 SF 0  0  0  41,067  41,067  

Office space 
Professional 
Offices 

1000 SF 110  13,184  40,000  119,720  159,720  

Freight trucking services 
Freight Trucking 
Services 

1000 SF 17  52  0  3,019  3,019  

Retail 
Apparel and 
Accessory Store 

1000 SF 68  962  0  14,081  14,081  

Parking space, handicap  Auto Parking 1000 SF 21  1,153  15,400  53,996  69,396  

Mechanical Storage 1000 SF 21  139  0  6,501  6,501  

Terrace, Main roof Open Space 1000 SF 0  0  0  28,624  28,624  

TOTAL PHASES I-II       45,551        

        
Average Daily Wastewater after All Phases I - II 

Flow Units         QEXIST QNET NEW  QTOTAL 

gallon per day (gpd)         5,553  45,551  51,105  

cubic ft per second (cfs)         0.01  0.07  0.08  

        

Peak Daily Wastewater after All Phases I - II 

Flow Units         QEXIST QNET NEW  QTOTAL 

gallon per day (gpd)         23,037  148,656  171,693  

cubic ft per second (cfs)         0.04  0.23  0.27  

1         Peak dry weather flow is calculated as 2.64 X ADWF0.905 per Section F235 of the City of Los Angeles, Bureau of Engineering Sewer 
Design Manual - Part F. 
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PUBLIC WORKS 
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Sewer Design Guidelines 
 

This policy provides the framework by which public sanitary sewers are to be designed 
in the City of Burbank. Sanitary sewers carry the spent water supply of a community, 
industrial wastes, and unavoidable amounts of inflow and infiltration to a satisfactory 
point of treatment and ultimate disposal. Sewer capacity should be provided based on 
careful consideration of present and probable future flows of domestic sewage and 
commercial and industrial wastes. Materials and installation shall be per the latest 
edition of the Standard Specifications for Public Works Construction. 
 
1. Flows 

 
Sewage design flows are based on user/occupancy flow generation rates. 
User/occupancy flow generation rates for the City of Burbank are shown in Table 1. 
Certain commercial and industrial operations may contribute significant flows to the 
sewer system. These flows may vary significantly depending on industry type, size 
operational techniques, and onsite pretreatment. In these instances, the Deputy City 
Manager/Public Works and Capital Improvements or his/her successor and/or 
designee (hereafter referred to as Director) may require the calculation of a site-
specific flow generation rate.  

 

Table 1 – Sewer Flows 
User/Occupancy Type Unit of Usage GPD/Unit

Group I - Residential  
Multi-Family Apt or Condo Dwelling Unit 183.00
Mobile Home Park Dwelling Unit 155.28
Single Family Residential  Dwelling Unit 215.00
Dormitory or Boarding House Bed 74.65

Group II - Commercial (Low Strength) 
Agricultural/Landscaping Service 1000 SF 21.35
Amusement & Recreation Services: Outdoor Entrant 8.54
Apparel Product Manufacturing 1000 SF 85.39
Apparel and Accessory Store 1000 SF 68.31
Auto Parking 1000 SF 21.35
Bar or Night Club without Restaurant 1000 SF 348.38
Bar or Night Club without Restaurant Seat 17.92
Barber Shop 1000 SF 85.39
Beauty Shop 1000 SF 239.08
Bowling/Skating 1000 SF 68.31
Car Wash (Tunnel Area, with Recycling) 1000 SF 3236.91
Construction Service (Field Office) Office 128.08
Department and Retail Stores (No Restaurants) 1000 SF 85.39
Durable Goods - Wholesale Trade 1000 SF 68.31
Freight Trucking Services & Warehousing 1000 SF 17.08
Furniture and Fixture Manufacturing 1000 SF 21.35
Grocery Market w/out Butcher or Baker 1000 SF 85.39
Health Services: Hospital Bed 170.56
Health Services: Other 1000 SF 284.27
Health Services: Psychiatric/Convalescent Bed 71.07
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Table 1 – Sewer Flows 
User/Occupancy Type Unit of Usage GPD/Unit
Health Services: Surgical Bed 426.41
Health Spa 1000 SF 234.81
Homeless Shelter Bed 71.07
Laundromat, Public Washer 287.83
Lumber Yard, Hardware or Gardening Sales 1000 SF 85.39
Machine Shop (Excluding Electrical) 1000 SF 68.31
Manufacturing, Other 1000 SF 68.31
Massage Parlor 1000 SF 234.81
Motion Pictures, Indoor Amusement  1000 SF 68.31
Motion Pictures/Theater/Auditorium Seat 3.42
Museum, Art Gallery 1000 SF 17.08
Nursery or Greenhouse 1000 SF 21.35
Professional Offices 1000 SF 110.12
Railroad Transportation Facility 1000 SF 85.39
Recreational Vehicle Park Space 54.75
Restaurant: Preprocessed Food 1000 SF 119.44
Shopping Center 1000 SF 85.39
Storage, Outdoor 1000 SF 21.35
Studios: Production/Recording Sound Stage 1000 SF 68.31
Veterinarian 1000 SF 239.08
Warehouse Storage, Indoor 1000 SF 17.08
Wholesale Trade/Sales 1000 SF 85.39
Group II Low Strength Not Listed 1000 SF 86.92

Group III - Commercial (Medium Strength) 
Air Transport Fixed Facility 1000 SF 106.50
Bar or Night Club with Restaurant 1000 SF 656.27
Beverage Manufacturing 1000 SF 948.07
Chemicals & Allied Product Mfg (a)   
Hotel, Motel or Lodging (Excluding Dining) Room 133.36
Kennel 1000 SF 127.84
Laboratory 1000 SF 287.88
Laundromat, Commercial Washer 143.79
Laundry, Industrial 1000 SF 7591.95
Mall (with Food Services) 1000 SF 124.91
Medical Lab 1000 SF 284.74
Metal Industry (a)   
Mortuary 1000 SF 154.90
Plastic Product Manufacturing (a) 262.32
Printing, Publishing & Allied Industry 1000 SF 262.32
Repair Station, Automobile 1000 SF 137.38
Service Station, Automobile Station 525.59
Textile Manufacturing (a)   
Transport Equipment Manufacturing (Including Aircraft) (a) 262.32
Water Supply Service (a) 262.32
Wood Product Manufacturing 1000 SF 41.23
Group III Medium Strength Not Listed 1000 SF 102.37

Group IV - Commercial (High Strength) 
                     
(a) Evaluate individual process discharges. Default value is as shown. 
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Bakery 1000 SF 771.32
Dairy Product Manufacturing 1000 SF 1592.39
Food Product Mfg (Industrial) 1000 SF 412.94
Hotel with Dining Facilities                                                                  – Allocate to Restaurant and Lodging  
Paint Manufacturing and Usage (a)a 1119.00
Restaurant or Deli: Take-out 1000 SF 826.42
Restaurant, Cafeteria or Full Service Seat 66.11
Restaurant, Fast Food Seat 55.09
Restaurant, Other 1000 SF 2272.65
Restaurant:  Coffee/Donut Shop 1000 SF 771.32
Supermarket (Grocery) with Butcher or Baker 1000 SF 404.02
Group IV High Strength Not Listed 1000 SF 826.42

Group V – Institutional 
Church 1000 SF 42.69
Church Seat 4.27
Community Center (No Kitchen) Occupant 3.42
Membership Organizations 1000 SF 106.73
Prison with Food Services Inmate 186.71
School: Day Care, Elementary & Junior High Student 7.59
School: High Student 11.39
School: Other 1000 SF 151.88
School: Private 1000 SF 151.88
School: University or College Student 15.19
School: Vocational Student 11.39
Social Services 1000 SF 124.42
Group V Institutional Not Listed 1000 SF 106.73

 
2. Alignment 

 
The proposed sewer shall be located in the street or alley, (not in the parkway) 
unless directed by the Director. The sewer trench shall not extend under the edge of 
gutter. The sewer trench shall not extend under the edge of a raised median curb. 
When the sewer cannot be located within the street or alley, it shall be located in an 
approved easement. 
 
New easements parallel to a lot line shall be fully contained within one lot. Sewer 
easement width shall be a minimum of 15-feet or two times the average depth of 
cover to the top of pipe whichever is greater. The maximum easement width for a 
sewer pipe shall be 25-feet. Maintenance access to the easement shall be a 
minimum of 15-feet wide paved all weather access. Pavement section must be 
approved by the Director. Location of maintenance access must be approved by the 
Director. Easement for public sewers shall be dedicated to the City on a recorded 
map or by a separate deed with the approved easement exhibit and legal description 
including closure calculations. 
  

                     
(a) Evaluate individual process discharges. Default value is as shown. 
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A minimum radius of 150-feet shall be used for any horizontal bend. Maximum 
deflection at any joint shall not exceed the smaller of two (2) degrees or the 
maximum deflection recommended by the pipe/gasket manufacturer. 
 
Minimum horizontal spacing between sewer pipe and potable and/or reclaimed 
water pipes shall be 10-feet from outside of pipe to outside of pipe, as required by 
the California Department of Health Services. 
 
A trenchless method such as pipe jacking, boring, directional drilling or micro 
tunneling may be required by the Director. When a trenchless method is required, 
details must be shown on plans. 18-inch minimum diameter cast iron pipe with 3/8-
inch wall thickness is the required casing pipe for an 8-inch diameter PVC SDR-35 
carrier pipe. 
 
Each lot shall be provided with a sewer lateral stubbed to the edge of the right of 
way unless directed by the Director.  
 

3. Velocity 
 

Gravity sewer shall be designed for a minimum velocity of two feet per second using 
the average daily flow that exists at the time the pipe is placed into service. The 
Director’s approval is required when using design velocities of less than two feet per 
second.  
 
Gravity sewer shall be designed for a maximum velocity of ten feet per second using 
the average daily flow that exists at the time the pipe is placed into service. The 
Director’s approval is required when using design velocities of greater than ten feet 
per second.  
 

4. Open Channel Flow 
 

Open channel flow will be the basis for the general hydraulic design of sanitary 
sewers. Open channel flow occurs when the conduit is partially full and the hydraulic 
grade line (HGL) is below the crown of the conduit and a free water surface 
develops in the sewer. For design purposes, the sum of all flows entering into a 
given run of sewer is assumed to enter the pipe at its upstream end. 
 
Sewers shall be designed to minimize the possibility of creating a hydraulic jump. 
Supercritical flow should be avoided, as any rapid decrease in flow velocity due to 
pipe slope change will produce a hydraulic jump. Significant changes in pipe slope 
maybe accommodated using vertical curves to avoid hydraulic jump. 
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Manning’s equation will be used to determine depth of flow for open channel 
conditions. The roughness coefficient to be used for new pipe is as follows: 
 
Vitrified Clay Pipe (VCP)  n = 0.013 
Ductile Iron Pipe (DIP)   n = 0.013 
Poly Vinyl Chloride Pipe (PVC)  n = 0.010 
 
The maximum allowable design depth of flow to pipe diameter ratio (d/D), for sewers 
up to 18-inches in diameter, is 0.50. The allowable d/D for pipes 18-inches and 
greater in diameter is 0.75. 

5. Materials 

Sewer pipe shall be Vitrified Clay Pipe (VCP); epoxy lined and coated Ductile Iron 
Pipe (DIP) or solid wall Poly Vinyl Chloride pipe with a minimum SDR of 35 (PVC). 
Alternative pipe materials may be used with the approval of the Director. Pipe 
Characteristics and installation shall be per the latest edition of the Standard 
Specifications for Public Works Construction. 

6. Pipe Bedding and Trench Section 

Bedding details and the trench section shall be shown on plans. Concrete 
encasement is required when outside pipe wall to outside pipe wall clearance 
between the sewer pipe and any other structure is less than 18-inches or when 
required separation with a water line cannot be maintained. Concrete encasement is 
required when the depth of cover to the top of pipe is less than four feet except for 
ductile iron pipe (DIP). Concrete encasement is required when the depth of cover to 
the top of ductile iron pipe (DIP) pipe is less than three feet. 

Slope anchors and backfill stabilizers are required where the pipe slope exceeds 
30%. Slope anchors shall be placed per APWA Standard Plan 221-1. 

Where a new sewer crosses under an existing water line, sewer trench shall be 
backfilled 1-sack slurry for a minimum of 5-feet on either side of the water line. 

7. Maintenance Holes 

Maintenance holes shall be constructed at intersecting mains, B.C., E.C., angle 
points and change in pipe size or grade. Maximum spacing between maintenance 
holes shall be 300-feet. 

Maintenance holes shall conform to APWA Standard Plan 200-2 or 201-0. The 
maintenance hole cover diameter must be a minimum of 30-inches. 
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Maintenance holes shall be constructed at the end of a sewer; a 4-foot stub out for a 
future connection must be constructed. Stub out shall have the same diameter as 
the downstream pipe exiting the maintenance hole. Stub out shall be plugged with a 
stopper. Stoppers shall be one of the following: polyethylene (PE), polyurethane, 
polypropylene, acrylonitrle-butadiene-styrene (ABS), polyvinyl chloride (PVC), ozone 
resistant synthetic rubber, clay discs, or other material as approved by the Director. 

In unpaved areas, the top of the maintenance hole cover shall be set at an elevation 
not less than 1-foot above the surrounding terrain. 

Drop maintenance holes shall be avoided. The use of a drop maintenance hole must 
be approved by the Director. 

Minimum elevation drop through the maintenance hole shall be 0.10-foot for straight 
runs with no change in pipe size. A minimum drop of 0.20-foot through the 
maintenance hole shall be required for changes in pipe size and for right and acute 
angles.   



Estimated Wastewater Generation

The unit wastewater flow is based on the LACSD No.22 User Categoies and Mean Loading Table.

Peak Dry Weather Flow    per Section F235 of LABOE Sewer Design Manual - Part F.

Conversion Factor 1 cfs = 646,316.88 gpd

RESIDENTIAL

Phase I Master Plan - East Side

Building Use User Category Unit of Measure
Unit Flow 

(GPD/Unit)

Projected 

Demand 

QNET NEW 

(GPD)

Existing (All to 

be Demo)

Prosposed new 

development 

Net New 

(Construction minus 

Demo)

Final Total 

Rooms Multi-Family Apartment Dwelling Unit 183 28,182 0 154 154 154

Retail/Restaurant Restaurant 1000 SF 119 206 0 1,727 1,727 1,727

Mail, Office Professional Offices 1000 SF 110 143 0 1,296 1,296 1,296

Freight Trucking Services Freight Trucking Services 1000 SF 17 52 0 3,071 3,071 3,071

Retail Apparel and Accessory Store 1000 SF 68 607 0 8,879 8,879 8,879

Parking Space, Handicap Auto Parking 1000 SF 21 782 38,400 75,023 36,623 75,023

Mechanical Storage 1000 SF 21 91 0 4,251 4,251 4,251

Terraces, Main Roof, Common and 

Private Open Space
Open Space 1000 SF 0 0 0 41,067 41,067 41,067

TOTAL PHASE I 30,063

Average Daily Wastewater after Phase I

Flow Units QEXIST QNET NEW 

gallon per day (gpd) 820 30,063

cubic ft per second (cfs) 0.001 0.05

905.0)(64.2
ADWFPDWF

QQ =



HOTEL - Does not include East side

Phase II Master Plan - West Side

Building Use User Category Unit of Measure
Unit Flow 

(GPD/Unit)

Projected 

Demand 

QNET NEW 

(GPD)

Existing (All to 

be Demo)

Prosposed new 

development 

Net New 

(Construction minus 

Demo)

Final Total 

Hotel Rooms Lodging, Hotel, or Motel Room 133 30,673 0 230 230 230

Restaurant Restaurant 1000 SF 119 566 0 4,738 4,738 4,738

Freight Trucking Service Freight Trucking Services 1000 SF 110 311 0 2,821 2,821 2,821

B.O.H, Hotel Lobby, Admin, 

Conference Center
Professional Offices 1000 SF 68 1,486 40,000 61,750 21,750 61,750

Sundry Shop, Apparel and Accessory Store 1000 SF 17 20 0 1,156 1,156 1,156

Parking Space Auto Parking 1000 SF 21 512 15,400 39,366 23,966 39,366

Terraces, Main Roof, Common and 

Private Open Space
Open Space 1000 SF 0 0 0 25,534 25,534 25,534

Mechanical Storage, outdoor 1000 SF 21 47 0 2,209 2,209 2,209

TOTAL PHASE II 33,614

Average Daily Wastewater after Phase II

Flow Units QEXIST QNET NEW 

gallon per day (gpd) 3,061 33,614

cubic ft per second (cfs) 0.005 0.05

OFFICE - Does not include East Side

Phase II Master Plan - West Side

Building Use User Category Unit of Measure
Unit Flow 

(GPD/Unit)

Projected 

Demand 

QNET NEW 

(GPD)

Existing (All to 

be Demo)

Prosposed new 

development

Net New 

(Construction minus 

Demo)

Final Total 

Office space Professional Offices 1000 SF 183 21,909 40,000 159,720 119,720 159,720

Restaurant Restaurant 1000 SF 119 566 0 4,738 4,738 4,738

Freight trucking services Freight Trucking Services 1000 SF 17 52 0 3,019 3,019 3,019

Retail Apparel and Accessory Store 1000 SF 68 962 0 14,081 14,081 14,081

Parking space, handicap Auto Parking 1000 SF 21 1,153 15,400 69,396 53,996 69,396

Mehcanical Storage 1000 SF 21 139 0 6,501 6,501 6,501

Terrace, Main roof Open Space 1000 SF 0 0 0 28,624 28,624 28,624

TOTAL PHASE III 24,780

Average Daily Wastewater after Phase II

Flow Units QEXIST QNET NEW 

gallon per day (gpd) 7,649 24,780

cubic ft per second (cfs) 0.01 0.04



Building Use User Category Unit of Measure
Unit Flow 

(GPD/Unit)

Projected 

Demand 

QNET NEW 

(GPD)

Existing (All to 

be Demo)

Prosposed new 

development

Net New 

(Construction minus 

Demo)

Final Total 

Rooms Multi-Family Apartment Dwelling Unit 183 28,182 0 154 154 154 

Retail/Restaurant Restaurant 1000 SF 119 206 0 1,727 1,727 1,727 

Mail, Office Professional Offices 1000 SF 110 143 0 1,296 1,296 1,296 

Freight Trucking Services Freight Trucking Services 1000 SF 17 52 0 3,071 3,071 3,071 

Retail Apparel and Accessory Store 1000 SF 68 607 0 8,879 8,879 8,879 

Parking Space, Handicap Auto Parking 1000 SF 21 782 38,400 75,023 36,623 75,023 

Mechanical Storage 1000 SF 21 91 0 4,251 4,251 4,251 

Terraces, Main Roof, Common, 

Private Open Space
Open Space 1000 SF 0 0 0 41,067 41,067 41,067 

Hotel Rooms Lodging, Hotel, or Motel Room 133 30,673 0 230 230 230 

Restaurant Restaurant 1000 SF 119 566 0 4,738 4,738 4,738 

Freight Trucking Service Freight Trucking Services 1000 SF 17 48 0 2,821 2,821 2,821 

B.O.H, Hotel Lobby, Admin, 

Conference Center
Professional Offices 1000 SF 110 2,395 40,000 61,750 21,750 61,750 

Sundry Shop, Apparel and Accessory Store 1000 SF 68 79 0 1,156 1,156 1,156 

Parking Space Auto Parking 1000 SF 21 512 15,400 39,366 23,966 39,366 

Terraces, Main Roof, Common, 

Private Open Space
Open Space 1000 SF 0 0 0 25,431 25,431 25,431 

Mechanical Storage, outdoor 1000 SF 21 47 0 2,209 2,209 2,209 

TOTAL PHASES I-II 64,382

Flow Units QEXIST QNET NEW QTOTAL

gallon per day (gpd) 11,107 64,382 69,936

cubic ft per second (cfs) 0.02 0.10 0.11

Flow Units QEXIST QNET NEW QTOTAL

gallon per day (gpd) 43,138 184,923 228,060

cubic ft per second (cfs) 0.07 0.29 0.35

Overall Phases I-II, Residential and Hotel Option

Average Daily Wastewater after All Phases I - II

Peak Daily Wastewater after All Phases I - II

1         Peak dry weather flow is calculated as 2.64 X ADWF
0.905 

per Section F235 of the City of Los Angeles, Bureau of Engineering Sewer Design Manual - Part F.



Building Use User Category Unit of Measure
Unit Flow 

(GPD)

Projected 

Demand 

QNET NEW 

(GPD)

Existing (All to 

be Demo)

Prosposed new 

development (GSF)

Net New 

(Construction minus 

Demo)

Final Total 

Rooms Multi-Family Apartment Dwelling Unit 183 28,182 0 154 154 154 

Retail/Restaurant Restaurant 1000 SF 119 206 0 1,727 1,727 1,727 

Mail, Office Professional Offices 1000 SF 110 143 0 1,296 1,296 1,296 

Freight Trucking Services Freight Trucking Services 1000 SF 17 52 0 3,071 3,071 3,071 

Retail Apparel and Accessory Store 1000 SF 68 607 0 8,879 8,879 8,879 

Parking Space, Handicap Auto Parking 1000 SF 21 782 38,400 75,023 36,623 75,023 

Mechanical Storage 1000 SF 21 91 0 4,251 4,251 4,251 

Terraces, Main Roof, Common, 

Private Open Space
Open Space 1000 SF 0 0 0 41,067 41,067 41,067 

Office space Professional Offices 1000 SF 110 13,184 40,000 159,720 119,720 159,720 

Freight trucking services Freight Trucking Services 1000 SF 17 52 0 3,019 3,019 3,019 

Retail Apparel and Accessory Store 1000 SF 68 962 0 14,081 14,081 14,081 

Parking space, handicap Auto Parking 1000 SF 21 1,153 15,400 69,396 53,996 69,396 

Mechanical Storage 1000 SF 21 139 0 6,501 6,501 6,501 

Terrace, Main roof Open Space 1000 SF 0 0 0 28,624 28,624 28,624 

TOTAL PHASES I-II 45,551

Flow Units QEXIST QNET NEW QTOTAL

gallon per day (gpd) 5,553 45,551 51,105

cubic ft per second (cfs) 0.01 0.07 0.08

Flow Units QEXIST QNET NEW QTOTAL

gallon per day (gpd) 23,037 148,656 171,693

cubic ft per second (cfs) 0.04 0.23 0.27

1         Peak dry weather flow is calculated as 2.64 X ADWF
0.905 

per Section F235 of the City of Los Angeles, Bureau of Engineering Sewer Design Manual - Part F.

Average Daily Wastewater after All Phases I - II

Peak Daily Wastewater after All Phases I - II

Overall Phases I-II, Residential and Office Option



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02600 ft/ft

Normal Depth 4.00 in

Diameter 8.00 in

Results

Discharge 0.97 ft³/s

Flow Area 0.17 ft²

Wetted Perimeter 1.05 ft

Hydraulic Radius 2.00 in

Top Width 0.67 ft

Critical Depth 0.47 ft

Percent Full 50.0 %

Critical Slope 0.00919 ft/ft

Velocity 5.58 ft/s

Velocity Head 0.48 ft

Specific Energy 0.82 ft

Froude Number 1.92

Maximum Discharge 2.10 ft³/s

Discharge Full 1.95 ft³/s

Slope Full 0.00650 ft/ft

Flow Type SuperCritical

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 50.00 %

Downstream Velocity Infinity ft/s

Alleyway Sewer Line
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 4.00 in

Critical Depth 0.47 ft

Channel Slope 0.02600 ft/ft

Critical Slope 0.00919 ft/ft

Alleyway Sewer Line
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Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02600 ft/ft

Normal Depth 0.67 ft

Diameter 0.67 ft

Discharge 1.97 ft³/s

Results

Discharge 1.97 ft³/s

Normal Depth 0.67 ft

Flow Area 0.35 ft²

Wetted Perimeter 2.10 ft

Hydraulic Radius 0.17 ft

Top Width 0.00 ft

Critical Depth 0.63 ft

Percent Full 100.0 %

Critical Slope 0.02247 ft/ft

Velocity 5.60 ft/s

Velocity Head 0.49 ft

Specific Energy 1.16 ft

Froude Number 0.00

Maximum Discharge 2.12 ft³/s

Discharge Full 1.97 ft³/s

Slope Full 0.02600 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 %

Alleyway Sewer Line
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GVF Output Data

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.67 ft

Critical Depth 0.63 ft

Channel Slope 0.02600 ft/ft

Critical Slope 0.02247 ft/ft

Alleyway Sewer Line
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