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INTRODUCTION 

This report has been prepared to analyze the sewer capacity for the Towne Centre View 

project located at the terminus of Towne Centre Drive in San Diego, CA.  This sewer 

study estimates the preliminary sewer flow rates generated by the proposed project and 

presents the hydraulic calculations for the proposed sewer facilities. This study will be 

used as a guideline for the preparation of the final construction plans for this project.  A 

detailed layout of the buildings included in the sewer study is shown in the Sewer Study 

Map enclosed in Appendix 1.   

 

The 33.5± acre project site is bordered to the north, east, and west by an existing open 

land, and to the south by adjacent commercial/industrial sites and Town Centre Drive. 

  

The 33.5± acre project site is located north of the Town Centre Drive cul-de-sac, which is 

northwest of the intersection of Town Centre Drive and Eastgate Mall, directly between 

the I-5 and I-805 freeways.  The west half of the existing site is currently zoned IP-1-1 

(Industrial Park with research & development and some limited manufacturing) and is 

currently in an undeveloped rough-graded condition. The east half of the existing site is 

also zoned IP-1-1 and is fully developed with three existing industrial buildings. The 

proposed zoning will remain as IP-1-1 and the proposed project is comprised of four (4) 

scientific research buildings, one (1) amenity building, one (1) above grade parking 

structure, and one (1) underground parking facility, totaling approximately 999,386 

square feet of scientific research and amenity space, 688,177 square feet of underground 

parking, and an above ground parking structure totaling 120,000 square feet. 

 

The project will install a new private sewer system on site to service the proposed project. 

Buildings A, B, and C will connect to the existing public 10” PVC sewer main at the end 

of the Towne Centre Drive cul-de-sac (Ref. DWG 32375-D). Buildings D and E will be 

connected to the existing public 10” PVC sewer main in Towne Centre Drive (Ref. DWG 

21075-D & 31343-D). The private sewer system will be designed per City of San Diego 

Sewer Guidelines.  

 

In the existing condition, there is a public 10” PVC sewer main at the end of the Towne 

Centre Drive in the cul-de-sac that runs southwest down into the adjacent canyon. 

Another 10” public sewer main runs northwest within Towne Centre Drive from Towne 

Centre Court to Westerra Court, turns down Westerra Court, then dives down into the 

canyon to converge with the public 10” PVC main from the Towne Centre Drive cul-de-

sac. The combined sewage is conveyed through an existing public 10” PVC main that 

runs southwest before tying in to an existing 10” main located in the bottom of the 

canyon, west of the project site. 
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VICINITY MAP 

 

DESIGN CRITERIA 

The design for this sewer study was completed in accordance with the design criteria 

listed in the City of San Diego's Sewer Design Guide (Revised May, 2015).  All gravity 

sewers have been designed to convey peak wet weather flow.  Per the City of San Diego 

Sewer Design Guide, all sewers have been designed to convey this flow when flowing 

half full.  Manning’s Equation with an “n” value of 0.013 was used to size all gravity 

sewers.  All sewers were designed to maintain a minimum velocity of 2 feet per second 

(ft/sec) at design capacity, or a minimum slope of 1%, per the design manual.  All sewer 

lines in this study are within public streets or appropriately sized easements.  All newly 

proposed locations for sewer have less than 15’ of cover. 

 

ON-SITE SEWER FLOW PROJECTIONS 

The on-site sewer flows have been estimated using Equivalent Population Served based 

the site zoning and associated in-line net acreage for each sewer reach. The net acreage is 

the developable lot area for each sewer reach. The on-site sewer flows for the industrial 
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use associated with the proposed project have projected sewer generations based on 

developable lot area as prescribed in the City’s Sewer Design Guide. The calculated 

flows can be found in the “PROPOSED PROJECT SEWER GENERATION” table in the 

enclosed sewer study map in Appendix 1. 

 

OFF SITE SEWER FLOW PROJECTIONS 

The existing 10” sewer system at the end of Towne Centre Drive was constructed in 2007 

per City of San Diego PTS #6109 as a condition of approval to this current project. The 

existing 10” main does not have any other sewer connections within Towne Centre Drive. 

Therefore, we have analyzed the existing 10” system with our proposed project generated 

flows to verify the existing 10” main has enough capacity to carry the flow.   

 

The existing 10” sewer system within Towne Centre Drive was constructed in 1985 per 

City of San Diego DWG 21075-D. The existing sewer generation was estimated using 

zoning information and net lot acreage for each property contributing to the sewer 

system. We have analyzed the existing 10” system with our proposed project generated 

flows to verify the existing 10” main has enough capacity to carry the flow. 

 

DISCUSSION 

 

The City of San Diego Sewer Guideline criteria was used to calculate the sewer 

generation from the proposed project. Based on the calculations as shown on the 

“PROPOSED PROJECT SEWER GENERATION” table shown on the enclosed sewer 

study map in Appendix 1, prior to connecting to the existing 10” sewer main at the end of  

Towne Centre Drive, the proposed Buildings A, B, and C generate a Peak Wet Weather 

Flow of 0.32 cfs with a dn/D of 0.28 and a velocity of 3.86 ft/sec through an 8” PVC pipe 

(Line DD in the table). As this flow enters the existing 10” PVC pipe, the dn/D decreases 

to 0.24 and the velocity decreases to 3.13 ft/sec (Line Q in the table).   

 

The proposed sewer generation from Building E provides a Peak Wet Weather Flow of 

0.06 cfs through a 4” PVC pipe (Line X in the table). Due to the Finish Floor elevation of 

Building E being below the invert elevation of the 10” sewer within Towne Centre Drive, 

a private pump will be installed to convey the flow. As this flow enters the existing 10” 

PVC pipe in Town Centre Drive (Line J in the table), the dn/D is 0.33 and the velocity is 

4.20 ft/sec, compared to a dn/D of 0.32 and a velocity of 4.13 ft/sec in the existing 

condition. 

 

The proposed sewer generation from Building D provides a Peak Wet Weather Flow of 

0.09 cfs with a dn/D of 0.22 and a velocity of 2.62 ft/sec (Line Y in the table). As this 

flow enters the existing 10” PVC pipe that runs down Westerra Court (Line L in the 

table) the dn/D is 0.41 and the velocity is 3.67 ft/sec, compared to a dn/D of 0.39 and a 

velocity of 3.58 ft/sec in the existing condition. 

 

The total project generation converges at Sewer Manhole #16. The existing 10” pipe 

downstream of this manhole (Line S in the table) conveys the combined flow of 1.06 cfs 
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with a dn/D of 0.24 and a velocity of 9.96 ft/sec, compared to a dn/D of 0.20 and a 

velocity of 8.95 ft/sec in the existing condition  

 

CONCLUSION 

 

This analysis, as shown on the enclosed exhibit, demonstrates that the two existing 10”  

sewer mains in Towne Centre Drive do not exceed a dn/D of 0.5 as required per Section 

1.3.3.3 of the Sewer Design Guide. 

 

Therefore, it is our opinion that the existing sewer infrastructure located in Towne Centre 

Drive has sufficient capacity to convey the anticipated sewer flows from the proposed 

project per the criteria listed in the city’s Sewer Design Guide (May, 2015).  

 



APPENDIX 1 

SEWER STUDY MAP FOR TOWNE CENTRE VIEW 
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DATE: OCTOBER 28, 2020

BY: PLSA PREPARED BY: TMW

JOB NO. CHECKED: DW 

EXISTING SEWER GENERATION

In-Line Cumulative Total gpd mgd cfs

A 1 2 Towne Centre Drive 533,006 12.24 17.9 Not Used 3.5 767 767 61,328 2.78 1.00 170,358 0.170 0.26 10 408.48 404.76 100 3.72 0.08 0.13 0.16 4.17

B 2 3 Towne Centre Drive 166,883 3.83 10.9 Not Used 3.5 146 913 73,020 2.59 1.00 188,921 0.189 0.29 10 404.76 389.88 378 3.94 0.09 0.14 0.17 4.45

C 3 4 Towne Centre Drive 348,009 7.99 10.9 Not Used 3.5 305 1218 97,403 2.45 1.00 238,296 0.238 0.37 10 389.88 375.00 408 3.65 0.10 0.17 0.20 4.72

D 4 5 N/A 0 0.00 0.0 Not Used 0.0 0 1218 97,403 2.45 1.00 238,296 0.238 0.37 10 375.00 368.10 170 4.06 0.10 0.16 0.19 4.83

E 6 7 Towne Centre Court 253,322 5.82 17.9 Not Used 3.5 364 1582 126,550 2.36 1.00 299,117 0.299 0.46 10 375.80 372.10 200 1.85 0.13 0.22 0.26 3.91

F 7 5 N/A 0 0.00 0.0 Not Used 0.0 0 1582 126,550 2.36 1.00 299,117 0.299 0.46 10 372.10 368.10 221 1.81 0.13 0.22 0.26 3.87

G 5 8 Towne Centre Drive 188,768 4.33 17.9 Not Used 3.5 271 1489 119,123 2.38 1.00 283,773 0.284 0.44 10 368.10 358.77 230 4.06 0.10 0.18 0.21 5.12

H 8 9 Towne Centre Drive 359,175 8.25 10.9 Not Used 3.5 315 1804 144,288 2.32 1.00 334,644 0.335 0.52 10 358.77 357.89 112 0.79 0.16 0.29 0.35 3.00

I 9 10 Towne Centre Drive 215,544 4.95 10.9 Not Used 3.5 189 1992 159,390 2.29 1.00 365,124 0.365 0.56 10 357.89 354.77 284 1.10 0.15 0.28 0.33 3.44

J 10 11 Towne Centre Drive 215,177 4.94 17.9 Not Used 3.5 309 2302 184,148 2.24 1.00 412,446 0.412 0.64 10 354.77 348.23 400 1.63 0.15 0.27 0.32 4.13

K 11 12 Towne Centre Drive 292,716 6.72 17.9 Not Used 3.5 421 2723 217,828 2.18 1.00 473,823 0.474 0.73 10 348.23 345.01 218 1.48 0.16 0.29 0.35 4.12

L 12 13 N/A 0 0.00 0.0 Not Used 0.0 0 2723 217,828 2.18 1.00 473,823 0.474 0.73 10 345.01 343.75 126 1.00 0.18 0.33 0.39 3.58

M 13 14 N/A 0 0.00 0.0 Not Used 0.0 0 2723 217,828 2.18 1.00 473,823 0.474 0.73 10 343.75 340.85 290 1.00 0.18 0.33 0.39 3.58

N 14 15 Westera Court 148,950 3.42 10.9 Not Used 3.5 130 2853 228,264 2.16 1.00 492,950 0.493 0.76 10 340.85 339.10 175 1.00 0.18 0.33 0.40 3.62

O 15 16 N/A 0 0.00 0.0 Not Used 0.0 0 2853 228,264 2.16 1.00 492,950 0.493 0.76 10 339.10 252.02 218 39.94 0.08 0.13 0.15 13.12

P 17 18 Towne Centre Drive 470,661 10.80 17.9 Not Used 3.5 677 677 54,154 2.85 1.00 154,478 0.154 0.24 10 332.45 329.96 170 1.46 0.10 0.17 0.20 2.99

Q 18 19 Towne Centre Drive 197,477 4.53 17.9 Not Used 3.5 284 961 76,876 2.54 1.00 195,192 0.195 0.30 10 339.76 329.37 30 34.63 0.05 0.08 0.10 9.48

R 19 16 N/A 0 0.00 0.0 Not Used 0.0 0 961 76,876 2.54 1.00 195,192 0.195 0.30 10 328.77 252.02 240 31.98 0.05 0.08 0.10 9.11

S 16 20 N/A 0 0.00 0.0 Not Used 0.0 0 2853 228,264 2.16 1.00 492,950 0.493 0.76 10 251.17 223.62 210 13.12 0.10 0.17 0.20 8.95

T 20 21 N/A 0 0.00 0.0 Not Used 0.0 0 2853 228,264 2.16 1.00 492,950 0.493 0.76 10 223.16 182.12 300 13.68 0.10 0.17 0.20 9.14

U 21 22 N/A 0 0.00 0.0 Not Used 0.0 0 2853 228,264 2.16 1.00 492,950 0.493 0.76 10 180.77 167.76 145 8.97 0.11 0.19 0.23 8.04

PROPOSED SEWER GENERATION WITH PROJECT

In-Line Cumulative Total gpd mgd cfs

A 1 2 Towne Centre Drive 533,006 12.24 17.9 Not Used 3.5 767 767 61,328 2.78 1.00 170,358 0.170 0.264 10 408.48 404.76 100 3.72 0.08 0.13 0.16 4.17

B 2 3 Towne Centre Drive 166,883 3.83 10.9 Not Used 3.5 146 913 73,020 2.59 1.00 188,921 0.189 0.292 10 404.76 389.88 378 3.94 0.09 0.14 0.17 4.45

C 3 4 Towne Centre Drive 348,009 7.99 10.9 Not Used 3.5 305 1218 97,403 2.45 1.00 238,296 0.238 0.369 10 389.88 375.00 408 3.65 0.10 0.17 0.20 4.72

D 4 5 N/A 0 0.00 0.0 Not Used 0.0 0 1218 97,403 2.45 1.00 238,296 0.238 0.369 10 375.00 368.10 170 4.06 0.10 0.16 0.19 4.83

E 6 7 Towne Centre Court 253,322 5.82 17.9 Not Used 3.5 364 1582 126,550 2.36 1.00 299,117 0.299 0.463 10 375.80 372.10 200 1.85 0.13 0.22 0.26 3.91

F 7 5 Towne Centre Court 0 0.00 0.0 Not Used 3.5 0 1582 126,550 2.36 1.00 299,117 0.299 0.463 10 372.10 368.10 221 1.81 0.13 0.22 0.26 3.87

G 5 8 Towne Centre Drive 188,768 4.33 17.9 Not Used 3.5 271 1489 119,123 2.38 1.00 283,773 0.284 0.439 10 368.10 358.77 230 4.06 0.10 0.18 0.21 5.12

H 8 9 Towne Centre Drive 359,175 8.25 10.9 Not Used 3.5 315 1804 144,288 2.32 1.00 334,644 0.335 0.518 10 358.77 357.89 112 0.79 0.16 0.29 0.35 3.00

I 9 10 Towne Centre Drive 215,544 4.95 10.9 Not Used 3.5 189 1992 159,390 2.29 1.00 365,124 0.365 0.565 10 357.89 354.77 284 1.10 0.15 0.28 0.33 3.44

V BLD E 23 New Dev. (BLDG E)* 82,752 1.90 17.9 Not Used 3.5 119 119 9,521 4.00 1.00 38,086 0.038 0.059 4 362.63 362.03 30 2.00 0.06 0.10 0.31 2.44 PRIVATE SEWER PUMP FOR BUILDING E

W 23 24 N/A 0 0.00 0.0 Not Used 0.0 0 119 9,521 4.00 1.00 38,086 0.038 0.059 4 362.03 356.51 276 2.00 0.06 0.10 0.31 2.44

X 24 10 N/A 0 0.00 0.0 Not Used 0.0 0 119 9,521 4.00 1.00 38,086 0.038 0.059 4 356.41 354.77 80 2.05 0.06 0.10 0.31 2.47

J 10 11 Towne Centre Drive 215,177 4.94 17.9 Not Used 3.5 309 2421 193,670 2.22 1.00 430,106 0.430 0.665 10 354.77 348.23 400 1.63 0.15 0.28 0.33 4.20

K 11 12 Towne Centre Drive 292,716 6.72 17.9 Not Used 3.5 421 2842 227,349 2.16 1.00 491,321 0.491 0.760 10 348.23 345.01 218 1.48 0.16 0.30 0.36 4.18

Y BLD D 12 New Dev. (BLD D)* 122,818 2.82 17.9 Not Used 3.5 177 177 14,131 4.00 1.00 56,526 0.057 0.087 6 346.63 345.01 81 2.00 0.07 0.11 0.22 2.63

L 12 13 N/A 0 0.00 0.0 Not Used 0.0 0 3019 241,481 2.14 1.00 516,322 0.516 0.799 10 345.01 343.75 126 1.00 0.18 0.34 0.41 3.67

M 13 14 N/A 0 0.00 0.0 Not Used 0.0 0 3019 241,481 2.14 1.00 516,322 0.516 0.799 10 343.75 340.85 290 1.00 0.18 0.34 0.41 3.67

N 14 15 Westera Court 148,950 3.42 10.9 Not Used 3.5 130 3149 251,917 2.13 1.00 535,349 0.535 0.828 10 340.85 339.10 175 1.00 0.18 0.35 0.42 3.71

O 15 16 N/A 0 0.00 0.0 Not Used 0.0 0 3149 251,917 2.13 1.00 535,349 0.535 0.828 10 339.10 252.02 218 39.94 0.08 0.13 0.16 13.65

Z BLD B 27 New Dev. (BLDG B)* 264,757 6.08 17.9 Not Used 3.5 381 381 30,463 3.40 1.00 103,494 0.103 0.160 6 356.00 352.50 30 11.67 0.06 0.10 0.19 5.82

AA 27 28 New Dev. (BLDG C)* 255,893 5.87 17.9 Not Used 3.5 368 749 59,906 2.79 1.00 167,296 0.167 0.259 8 352.40 342.80 318 3.02 0.09 0.15 0.23 4.02

BB 28 29 New Dev. (BLDG A)* 193,461 4.44 17.9 Not Used 3.5 278 1027 82,165 2.49 1.00 204,746 0.205 0.317 8 342.70 340.90 70.6 2.55 0.10 0.18 0.27 4.05

CC 29 30 N/A 0 0.00 0.0 Not Used 0.0 0 1027 82,165 2.49 1.00 204,746 0.205 0.317 8 340.80 335.30 262.3 2.10 0.11 0.19 0.28 3.74

DD 30 18 N/A 0 0.00 0.0 Not Used 0.0 0 1027 82,165 2.49 1.00 204,746 0.205 0.317 8 335.20 329.96 234.8 2.23 0.11 0.19 0.28 3.86

Q 18 19 N/A 0 0.00 0.0 Not Used 0.0 0 1027 82,165 2.49 1.00 204,746 0.205 0.317 10 329.76 329.37 30 1.30 0.12 0.20 0.24 3.13

R 19 16 N/A 0 0.00 0.0 Not Used 0.0 0 1027 82,165 2.49 1.00 204,746 0.205 0.317 10 328.77 252.02 340 22.57 0.06 0.09 0.11 8.13

S 16 20 N/A 0 0.00 0.0 Not Used 0.0 0 4176 334,082 2.04 1.00 681,928 0.682 1.055 10 251.17 223.62 210 13.12 0.12 0.20 0.24 9.96

T 20 21 N/A 0 0.00 0.0 Not Used 0.0 0 4176 334,082 2.04 1.00 681,928 0.682 1.055 10 223.16 182.12 300 13.68 0.12 0.20 0.24 10.17

U 21 22 N/A 0 0.00 0.0 Not Used 0.0 0 4176 334,082 2.04 1.00 681,928 0.682 1.055 10 180.77 167.76 145 8.97 0.13 0.23 0.27 8.81

*Zone IP-1-1 for New Development

Max. Density 

(DU/Net Ac) 

(Table 1-1)
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Sewer Design Guide  

Chapter 1 1-4 2013 

streets, in accordance with Council Policies 400-13 and 400-14 

(ATTACHMENT 1). 

 

c. As development or redevelopment occurs, existing sewers in 

environmentally-sensitive areas shall be relocated to streets or other 

appropriate areas where possible (Ref. Municipal Code §144.0240(a)). 

 

d. Where an existing canyon sewer main has capacity to serve a new 

development, the number of sewer mains penetrating the canyon from a 

new development shall be limited.  This shall require coordination with 

other new developments wanting to access the same canyon sewer main.  

Sewer main access roads shall be provided to the point of connection 

and to the extent of all new manholes, and shall be coordinated with 

other access requirements, such as equestrian, pedestrian, multiple-use 

recreational trails, or storm water detention/retention/remediation 

facilities. However, all sewer access in canyons or other 

environmentally-sensitive lands shall be designed in conformance with 

Council Policies 400-13 and 400-14 (ATTACHMENT 1).  

      

e. To assist in determining where to direct sewer flow or where new sewer 

facilities may be located within canyons and environmentally-sensitive 

lands, a cost-benefit analysis shall be conducted per Council Policy 400-

14 (ATTACHMENT 1). 

 

f. Sewer access roads that penetrate into canyons shall not exceed the 

maximum allowable slope (Ref. Subsection 3.2.3.4c) and shall be 

aligned along the centerline of the sewer main as much as practicable. 

 

g. To assist in determining where new sewer facilities and sewer access 

roads may be located within canyons and environmentally-sensitive 

lands, a sewer maintenance plan shall be prepared in accordance with 

Council Policy 400-13 (ATTACHMENT 1). 

 

 

1.3 PLANNING STUDY 

 

1.3.1 General Requirements 

 

For a new development and/or redevelopment, a sewer planning study for new 

sewer facilities shall be prepared, as directed by the Senior Civil Engineer, to 

demonstrate that there are no negative impacts on the existing sewer system.  

A minimum of three (3) copies of the planning study shall be submitted, each 

stamped and wet/electronically signed by a Civil Engineer registered in the 

State of California.  Each study shall be bound and formatted in accordance 

with this Sewer Design Guide and/or the Clean Water Program (CWP) 

Guidelines. 
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The final approved sewer study shall also be submitted electronically in PDF 

format.   

 

For new development, the planning study must be approved prior to approval 

of the tentative map.  The study shall include all items listed in the minimum 

intake standards for sewer studies and subsequent reviews shall include an 

explanation for each review comment. 

 

1.3.1.1 Capacity 

 

For new development and/or redevelopment, the planning study shall address 

the capacity of all sewer collection and trunk sewer systems that will be 

impacted downstream of the new development and/or redevelopment and 

shall demonstrate that sewer capacity is available in those systems to 

accommodate the new development and/or redevelopment (refer to Section 

1.7).  Authorization and approval to impact any downstream sewer system 

must be obtained from the reviewing Senior Civil Engineer.  If such 

downstream sewer system has already been identified as critical or sub-critical 

in a monitoring report, the Senior Civil Engineer may require additional field 

monitoring to determine if adequate capacity is available. 

 

For an existing development and/or redevelopment, the planning study shall 

address the existing capacity within the existing sewer collection system, and 

identify all existing facilities whose capacity will be exceeded by projected 

sewage flows.   

 

Where available capacity will be exceeded, the planning study shall propose 

upsizing of sewer facilities in accordance with Subsection 1.3.3. 

 

Where applicable, the DESIGN ENGINEER shall incorporate into the 

community’s existing master sewer plan, including zoning changes and other 

specific plans, the proposed sewer system amendments resulting from the 

drainage basin evaluation. 

 

1.3.1.2 Drainage Basin 

 

The planning study shall address the sewage generating potential of the entire 

drainage basin where the development is located.  It shall also include current 

topographic maps of the entire drainage basin and any and all adjacent new 

developments for which a planning study has not yet been submitted and/or 

approved. The maps shall demonstrate that no adjacent development, 

including potential and existing pumped lands outside of the drainage basin 

and any lands outside of the incorporated boundaries of the City of San Diego 

with potential to be served but where no current master sewerage plan exists, 

will be precluded from obtaining sewer service.   The planning study shall 

also show all proposed sewer system alignments (superimposed on planned 
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street alignments) and all potential points of entry of sewage from surrounding 

lands. 

 

1.3.1.3 Depth of Mains 

 

The planning study shall clearly identify all existing and/or proposed facilities 

which will exceed standard depths for sewer mains as defined in Subsection 

2.2.1.5.  In cases where proposed sewers will exceed 15 feet in depth, a 

request for design deviation (ATTACHMENT 2) must be submitted to the 

Water and Sewer Development Review Senior Civil Engineer with the Sewer 

Planning Study.  A design deviation will only be approved in exceptional 

cases and when adequate justification is provided.  Mains more than 20 feet 

deep shall also require approval from the Wastewater Collection Division 

Senior Civil Engineer. 

 

1.3.1.4 Existing Studies 

 

The City of San Diego maintains an extensive library of sewer planning 

studies which were prepared for lands throughout the City. These studies are 

available for review at the Water and Sewer Development Section, Public 

Utilities Department.  All studies are catalogued by subdivision or trunk sewer 

name.  Logs of sewer flow study analyses for recently monitored trunk sewers 

and a map of sewers which meet the Regional Water Quality Control Board 

(RWQCB) criteria for being critical or sub-critical may also be viewed.  In 

addition, information regarding proposed CIP projects within the vicinity of a 

given project may be requested.  In many cases, an addendum or reference to 

one of the existing planning studies may be acceptable in lieu of an 

independent study. Concurrent with the preparation of planning studies for 

sewers proposed to connect to existing canyon sewer mains, a study of flow 

redirection per Council Policy 400-13 and a cost-benefit analysis per Council 

Policy 400-14 shall be prepared (Refer to ATTACHMENT 1).  An existing 

analysis of redirection of flows and a cost-benefit analysis, as required by 

Council Policies 400-13 and 400-14 respectively, may be available for 

reference for various existing canyon sewers. 

 

1.3.2 Flow Estimation  

 

1.3.2.1 Land Use 

 

Present or future allowable land use, whichever results in higher equivalent 

population, shall be used to generate potential sewage flows.    

 

1.3.2.2 Flow Determination 

 

Flow definitions and calculation procedures are listed below.  All calculations 

shall be tabulated for each sewer main section (manhole to manhole) in the 
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format shown on Figure 1-2. 

 

Equivalent Population:  The equivalent population shall be calculated from 

zoning information (Ref. Section 1.6).  For major new facilities such as high 

rise apartment buildings, flow rates (assuming one lateral) shall be checked 

based on the most current, adopted edition of the Uniform Plumbing Code. 

The most conservative flow rate shall govern. 

 

Daily Per Capita Sewer Flow:  The sewer flow for the equivalent population 

shall be 80 gallons per capita per day (gpcd). 

 

Average Dry Weather Flow (ADWF): Equivalent populations shall be used to 

calculate the average dry weather flow.  The average dry weather flow for 

each sewer main reach (manhole to manhole) shall be determined by 

multiplying the total accumulated equivalent population contributing to that 

reach by 80 gallons per capita per day:  

 

 Average Dry Weather Flow = (80 gpcpd) x (Equivalent Population) 

 

Peaking Factor for Dry Weather Flow (PFDWF):  The peaking factor is the 

ratio of peak dry weather flow to average dry weather flow.  It is dependent 

upon the equivalent population within a tributary area. The tributary area is 

the area upstream of, and including, the current reach for the total flow in each 

reach of pipe.  Figure 1-1, consisting of the table prepared by Holmes and 

Narver in 1960, shall be used to determine peaking factors for each tributary 

area.  In no instance shall the dry weather flow peaking factor be less than 1.5. 

 

Peak Dry Weather Flow (PDWF): The peak dry weather flow for each sewer 

main reach shall be determined by multiplying the average dry weather flow 

by the appropriate peaking factor (Note that peak dry weather flows are not 

algebraically cumulative as routed through the sewer system, i.e. the peak dry 

weather flow at any point shall be based on the equivalent population in the 

basin to that point (Ref. Figure 1-2). 

 

 Peak Dry Weather Flow   =   (Average Dry Weather Flow) x  

      (Dry Weather Flow Peaking Factor) 

 

Peaking Factor for Wet Weather Flow (PFWWF):  The peaking factor for wet 

weather flow is the ratio of peak wet weather flow to peak dry weather flow.  

It is basin-specific and shall be based on essential information available at the 

time of the planning study.  Information such as historical rainfall/sewage 

flow data, land use, soil data, pipe/manhole age, materials and conditions, 

groundwater elevations (post development), inflow and infiltration (I/I) 

studies, size, slope and densities of the drainage basin, etc., should be utilized 

in the wet weather analysis to estimate the peaking factor for wet weather.  

Upward adjustments shall be made in areas with expected high inflow and 
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infiltration (i.e. high ground water or in areas with lush landscaping schemes).  

Flow meters are installed throughout the City’s sewer system.  Flow data 

collected from these meters are available upon request.  The objective of this 

analysis is to quantify the magnitude of peak wet weather flow with a 10-year 

return period on a statistical basis. 

 

The Senior Civil Engineer overseeing the preparation of the planning study 

shall coordinate with the City Sewer Modeling Group for approval of the 

peaking factors to be used for design. 

 

Peak Wet Weather Flow (PWWF): The peak wet weather flow (or design 

flow)  for a  gravity  sewer main reach shall be determined by multiplying the 

peak dry weather flow (ref. Figure 1-2) by the appropriate wet weather 

peaking factor. The peak wet weather flow is the design flow for a gravity 

sewer main.  It is determined at any point in the system based on the 

associated upstream average dry weather flow in the basis to that point times 

the peaking factor for wet weather. 

 

 Peak Wet Weather Flow   =    (Peak Dry Weather Flow) x  

        (Wet Weather Peaking Factor) 

 

1.3.3 Pipe Sizing Criteria 

 

1.3.3.1 Hydraulic Requirements 

 

Manning’s formula for open-channel flows shall be used to calculate flows in 

gravity sewer mains.  Manning's coefficient of roughness "n" shall be assumed 

to be 0.013 for all types of sewer pipe.  Sewer grades shall be designed for 

velocities of 3 to 5 feet per second (fps) where possible.  This is extremely 

important in areas where peak flow will not be achieved for many years.  The 

minimum allowable velocity is 2 fps at calculated peak dry weather flow, 

excluding infiltration.  Sewer mains that do not sustain 2 fps at peak flows 

shall be designed to have a minimum slope of 1 percent. Additional slope may 

be required by the Senior Civil Engineer where fill of varied depth is placed 

below the pipe in order to provide adequate slope after expected settlement 

occurs. The maximum allowable velocity shall be 10 fps and shall be avoided 

by adjusting slopes, by increasing the pipe diameter, or by utilizing a vertical 

curve transition to lower velocities per subsections 2.2.4 and 2.2.9.4.  If the 

Senior Civil Engineer approves a velocity greater than 10 fps,  the pipe shall 

be upgraded to SDR 18 PVC (standard dimension ratio polyvinyl chloride), 

concrete-encased VC (vitrified clay), or PVC sheet-lined reinforced concrete 

pipe. 
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1.3.3.2 Slope 

 

Slope shall be calculated as the difference in elevation at each end of the pipe 

divided by the horizontal length of the pipe, and shall be a constant value 

between manholes. 

 

1.3.3.3 Ratio of Depth of Flow to Pipe Diameter (dn/D) 

 

New sewer mains 15 inches and smaller in diameter shall be sized to carry the 

projected peak wet weather flow at a depth not greater than half of the inside 

diameter of the pipe (dn/D not to exceed 0.5).  New sewer mains 18 inches and 

larger shall be sized to carry the projected peak wet weather flow at a depth of 

flow not greater than 3/4 of the inside diameter of the pipe (dn/D not to exceed 

0.75).   

 

1.3.3.4 Minimum Pipe Sizes 

 

The size of a sewer pipe is defined as the inside diameter of the pipe.  Sewer 

mains shall be a minimum of 8 inches in diameter in residential areas, and a 

minimum of 10 inches in commercial, industrial, and high-rise building areas. 

 

1.3.4 Sewer Study Exhibit Criteria 

 

The DESIGN ENGINEER’s sewer study exhibits shall be used to evaluate 

hydraulics and to establish minimum street and easement widths.  Therefore, 

these documents need to reflect depths and separation of mains from other 

utilities and improvements.  Refer to the Minimum Intake Standards for Sewer 

Studies in Subsection 1.8. 

 

1.3.5 Private On-Site Wastewater Treatment and Reuse  

  

 Refer to Attachment 6 for permitting guidelines of private on-site wastewater 

treatment and reuse in the City of San Diego.  

 

 

1.4 SEPARATION OF MAINS 

 

1.4.1 Horizontal Separation 

 

1.4.1.1 Wet Utilities 

 

The separation of water, sewer, reclaimed water mains, and storm drains shall 

comply with the State of California Department of Health Services Criteria 

for the Separation of Water Mains and Sanitary Sewers.  At least 10 feet of 

horizontal separation shall be maintained between the nearest outer surfaces of 

sewer lines and potable water mains.  More stringent separation requirements 



Sewer Design Guide 

 

 
Sewer Design Guide  

Chapter 1 1-10 2013 

may be necessary if unusual conditions, such as high groundwater levels or 

large diameter mains, exist (Ref. State of California “Blue Book”).  If a 

horizontal separation of 10 feet or other requirement is not possible, a 

deviation from standards may be permitted by the City provided the structural 

integrity of both the pipe and the pipe joints is upgraded in accordance with 

the State of California Department of Health Services Criteria for the 

Separation of Water Mains and Sanitary Sewers - Special Provisions, and 

provided it has been reviewed and written approval has been obtained from 

the California Department of Health Services, Drinking Water Field 

Operations Branch.  This deviation is not applicable for subdivisions, or 

where sewers are placed in new streets.   Lateral connections to sewer mains 

typically do not meet the upgraded joint requirements for reduced separation.  

All installations of sewer mains which fail to comply with the basic separation 

standards must be reviewed and approved by the State of California 

Department of Health Services.  For separation from curbs, see Subsection 

2.2.5.2.  For separation from structures, see Subsections 2.2.5.8 and 2.2.5.9. 

 

1.4.1.2 Separation for Dry Utility Pipes and Cable Conduits 

 

Other utility pipes, conduits, and cable lines shall be governed by their 

respective franchise agreement with the City of San Diego.  A minimum 10-

foot horizontal separation is desirable between sewer mains and any other 

utility infrastructure.  Separations of less than 10 feet must be approved by the 

Senior Civil Engineer of Water and Sewer Development Section, Public 

Utilities Department.  Additional separation may be required for sewer mains 

which exceed 10 feet in depth.  The DESIGN ENGINEER shall consider the 

relative depth of adjacent utilities and the stability of the soils where the sewer 

shall be constructed when designing the separation from other utilities.  Refer 

to San Diego Regional Standard Drawing (SDRSD) M-22 and City of San 

Diego Drawing SDM-111 for standard locations of utilities in streets. 

 

1.4.2 Vertical Separation 

 

1.4.2.1 Shallow Mains, General 

 

Shallow mains require a special design.  Review and written approval is 

required from the California Department of Health Services, Drinking Water 

Field Operations Branch for deviations from vertical separation requirements 

for water and sewer utilities.  For mains less than 4 feet deep, special design 

shall be required for live and dead loads and vertical cyclical deflections 

which shall include an evaluation to demonstrate zero deflection in the 

pavement. 

 

1.4.2.2 Parallel Mains 

 

Potable water, reclaimed water, and sewer mains shall be located at various 
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depths below the ground surface, in order of descending water quality.  

Potable water pipelines shall be located above both reclaimed water pipes and 

sewer mains, and reclaimed water mains shall be located above sewer mains.  

A minimum vertical separation of one foot shall be provided between the top 

and bottom surfaces of the pipes in the same street or easement. 

1.4.2.3 Crossing Mains 

 

A minimum vertical separation of 12 inches shall be provided between the top 

and bottom surfaces of crossing utility conduits and shall comply with the 

State of California Department of Health Services Criteria for the Separation 

of Water Mains and Sanitary Sewers.  Separation measurements shall be taken 

from the outer most surface of any pipeline protection (i.e. concrete 

encasement or steel sleeve) which may be installed. Where the vertical 

separation is less than 12 inches, a request for design deviation 

(ATTACHMENT 2), with justification, shall be submitted for review.  If 

approved, for pipes 12 inches or less in diameter, a 12-inch sand cushion, or 

alternatively a minimum 6-inch sand cushion with 1 inch neoprene pad shall 

be used. Separations of less than 7 inches will not be allowed by the City.  For 

skewed main crossings, see Subsection 2.2.6.  Mains crossing large facilities 

shall evaluate deflection across the span, changes in hydraulics due to change 

of slope, shear forces, and special joint designs to account for pipe movement. 

 

 
1.5 PUMP STATION PLANNING CRITERIA 

 
If at all possible, the construction of a sewer pump station is to be avoided.  
However, in cases where constraints such as topography and environmentally 
sensitive habitat dictate, a pump station may be necessary (Ref. Council 
Policies 400-13 and 400-14 – ATTACHMENT 1).  The DESIGN ENGINEER 
shall analyze the planning area for the sewer system to minimize the number 
of units to be pumped and to design the shortest possible force main.  In cases 
where only a small tributary area is to be served by a pump station, the City 
will accept the facility as public only if it can be shown that the capitalized 
cost of facility replacement and maintenance will not exceed 50 percent of the 
standard sewer fees for the area to be served.  Otherwise, the pump station 
must be privately owned, maintained and operated.  In cases where a pump 
station will be a public facility, specific criteria for the design, construction, 
and operational testing of sewer pump stations are given in Chapter 7. 
 

1.5.1 Pump Station Design Capacity 
 
The Pump Station Design Capacity shall be calculated as follows:  
 
Pump Station Design Capacity (PSDC): Pump stations shall be designed to 
pump the calculated peak wet weather flow from the upstream tributary area. 
 
Pump Station Reserve Capacity Factor (PSRCF):  This is a safety factor that 
takes into account that service pumps will generally not be operating at their 
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full intended design capacity due to mechanical wear and the subsequent loss 
of efficiency, and increases in force main friction loss due to the deposition of 
solids and grit.  The reserve capacity factor shall be 1.0 if two (2) hours 
emergency storage (Ref. Subsection 7.2.6.7) or six hours emergency storage 
(Ref. Subsection 7.2.7) are provided.  Where this storage is not provided in 
design, then a reserve capacity factor greater than 1.0 shall be used and an 
appropriate factor shall be evaluated for approval, on a case-by-case basis, by 
the Wastewater Collections Division Senior Civil Engineer. 
 

     Pump Station Design Capacity   =    (Peak Wet Weather Flow) x  
      (Pump Station Reserve Capacity Factor) 
 

1.5.2 Private Pump Stations 
 

 Private pump stations (privately-owned and operated) serving more than one 

lot shall not be located in the public right-of-way.  The capacity for private 

pump stations shall be determined in the same manner as for public pump 

stations.  Station wet well detention times shall not exceed 4 hours.  A 

planning study for the pump station outlining capacity of the pumps, 

equivalent dwelling units (EDU) served, capacity of the wet well, detention 

times, length and size of the force main, and provision of any odor control 

equipment shall be submitted for review to Water and Sewer Development 

Review, Public Utilities Department.  Private pump stations shall require 

separate structural, mechanical, and electrical permits from the City of San 

Diego, Development Services Department, Building Review Division.  

However, private pump station plans are not reviewed for compliance with 

City of San Diego Sewer Design Guide Chapter 7 criteria.  As such, it shall be 

the responsibility of the DESIGN ENGINEER to ensure that all private pump 

stations are adequately sized, have sufficient redundant measures (dual force 

mains, back-up power supply, auto dialer alarm system to a licensed plumber 

with 24-hour response, etc.), and comply with all applicable local, state, and 

federal regulations.  In the design of such facilities, the DESIGN ENGINEER 

shall utilize sound engineering judgment to provide for an adequate design for 

any potential failure during the service life of the pump station.  If a developer 

elects to construct a private sewer system including a sewer pump station, 

then a letter of agreement must be executed over all lots served in the 

subdivision if the pump station will serve two or more lots.  A copy of this 

agreement is available at the City Plan Check Counter and the City Website 

http://www.sandiego.gov/mwwd/business/sewer.  Also required is a recorded 

copy of the CC&R’s for the home or business owners association, outlining 

the responsibility and maintenance requirements for the shared private 

improvements. 

 

 

1.6 ZONE - DENSITY CONVERSIONS 

 

Table 1-1 shall be used in planning studies to determine the equivalent 
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population for a given land use.  These tabulated figures represent a general 

case analysis.  When more accurate or detailed information, such as fixture 

unit counts, is available, Table 1-1 shall not be used.  For more information on 

the requirements of the zones shown in Table 1-1, refer to Chapter 13 of the 

City of San Diego Municipal Code. 

 

 

1.7 REQUIRED CAPACITY IN EXISTING SEWER SYSTEMS 

DOWNSTREAM OF NEW FACILITIES 

 

1.7.1 Required Capacity Downstream of New Gravity Sewers 

 

For a new development, the projected peak wet weather flow from the 

proposed system  (ref. Subsection 1.3.2.2) will be added to the field measured 

maximum flow in the downstream sewer to determine if the projected dn/D is 

in compliance with the depth criterion described in Subsection 1.3.3.3.  If this 

criterion is not met, a comprehensive sewer study of the area shall be 

prepared. 

 

The downstream system shall be studied to the point in the system where the 

projected peak wet weather flow from the proposed new development is less 

than 10% of the total flow.  All sewers to this point are required to carry the 

total flow per the depth criterion described in the above paragraph.  The 

existing system to be studied shall not be less than two pipe reaches (i.e. 

manhole to manhole) from the point of discharge of the new development into 

the existing system. 

 

1.7.2 Required Capacity Downstream of New Pump Stations  

 

In developed lands, the discharge of the pump station design capacity from the 

proposed new development will be added to the field measured maximum 

flow in the existing downstream sewer to determine if the projected  dn/D will 

comply with the depth criteria described in Subsection 1.3.3.3.  If these 

criteria are not met, a comprehensive sewer study of the area shall be 

prepared. 

 

The sewer system downstream of the pump station shall be designed for 

cyclical pumping operation (i.e. on-off pumping).  Use the design discharge 

capacity of the pump station for the tributary area.  As a rule of thumb, the 

cyclical effect in single family residential may be considered negligible when 

the pump station’s discharge is less than 10% of the total flow.  For other 

density types consult with the Senior Engineer.  All sewers to this point are 

required to carry the total flow per the depth criterion described in the above 

paragraph.  The proposed new system shall discharge at a point not less than 

two pipe reaches (i.e. manhole to manhole) away the existing system. 
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1.7.3 Odor Control 

 

The DESIGN ENGINEER shall design the wastewater system so that 

objectionable odors are not discharged into the atmosphere or through 

plumbing vents.  Odors are caused by organic biologic activity and the 

location of the problematic area in the system is not always predictable.   

 

The DESIGN ENGINEER shall account for the possibility of odors 

developing as the subdivisions build out including setting right of way aside 

that has good access for the locations of odor control equipment.  The 

developer will modify the system up to one year after final occupancy of the 

drainage basin. 

 

Some of the properties that impact odor may include the following: 

 

 sewage detention times 

 force main discharge points 

 submerged flow at siphons 

 locations with turbulent flow 

 flat slopes 

 type of discharge content including industrial waste discharge 

 temperature and weather conditions 

 

Odor control may include chemical injection such as calcium nitrate or other 

approved chemicals, or installation of an activated carbon system, or both. 

 

 

1.8 MINIMUM INTAKE STANDARDS FOR SEWER STUDIES 

 

At a minimum, include the following items on the exhibit and within the body 

of all wastewater planning studies for new sewer development projects: 
 

a. Internal order numbers, tentative map numbers, and any discretionary 

permit numbers [i.e. Conditional Use Permit (CUP), Planned Residential 

Development (PRD), or Planned Industrial Development (PID)]. 
 

b. Project name. 
 

c. Vicinity map. 
 

d. Scale of sufficient size to accommodate the details required by this list.  

Minimum Scale will be 1 inch = 100 feet. 
 

e. Reference drawing numbers for existing sewer mains. 
 

f. Limits of the project area. 

 



  Sewer Design Guide 

 

 
Sewer Design Guide  

Chapter 1 1-15 2013 

g. Streets with names or distinguishing labels and dimensions. 
 

h. All existing and proposed utilities with adequate separation, whether in 

streets, side yards, or canyon slopes.  Cross sections shall show dry and 

wet utilities. 
 

i. Existing and proposed sewer mains labeled as public or private. 
 

j. Deviation requests for all sewer mains which exceed standard depths. 
 

k. All existing and proposed “sewer access” easements.  Indicate whether 

these will be permanent, to be abandoned after construction, or will be 

dedicated.  
 

l. Paved width of all easements and connections to streets and manholes. 
 

m. Typical bench section for limits of easement width and paving. 
 

n. Topography of the entire drainage basin and the proposed development. 
 

o. Elevations for existing and proposed grades throughout the project area.  

A reference copy of the proposed grading plans may be provided instead, 

if applicable. 

 

p. Manhole numbers and reach or pipe segment numbers for ease of 

comparison with the flow data in the Sewer Study Summary (Figure 1-2).  

Label all points of connection where project flows discharge to existing 

facilities and, where applicable, to the terminus of the study area.  For off-

site sewer mains, show information for a minimum of two reaches 

upstream and downstream in accordance with Subsection 1.7.1.    Also 

identify all existing sewer mains in the Remarks column of Figure 1-2 -

Sewer Study Summary. 
 

q. Pipes labeled with size, type, flow direction, and slope. 
 

r. Manholes, within the limits of the project area, shown with rim elevation 

and invert elevation.  Note that sewer depth information is more critical 

where the mains are not at standard depths (refer to section 2.2.1.5), where 

they are located in easements, where off-site flows join the project area, or 

where grading is proposed over existing facilities. 

 

s.    Number of Dwelling Units per Pipe Reach.  Equivalent dwelling units per 

each reach shall be identified from the most upstream manhole to the 

downstream end of the project boundary. 
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t. Land use areas labeled as single family residential, multi-family 

residential, commercial, industrial, schools, parks, open space, multiple 

habitat preservation area (MHPA), multiple species conservation program 

area (MSCP), stream beds or 100-year flood area. 
 

u. Location of all proposed pump stations.  Label all pump stations as public 

or private.  For public pump stations, show access roads and lots as 

dedicated in fee title to the City of San Diego.  All pipe systems upstream 

of private pump stations shall be clearly labeled “private”. 
 

 

v. Location of any sewer facilities proposed in canyons and environmentally 

sensitive lands.  Show any required sewer access roads in order to 

implement the Sewer Maintenance Plan to be developed as part of the 

planning study (refer to Council Policy 400-13 - ATTACHMENT 1). 
 

w. List any documents or studies that are incorporated by reference into the 

report.  Do not include copies of the reports in the sewer study if they are 

part of the Public Utilities Department’s Library. 
 

x. Master plan of the project area, when requested. 
 

y. As-built plans of existing facilities where any point of connection is 

planned. 
 

z. Flow metering data, when requested. 



APPENDIX 3 

AS-BUILT PLANS 
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