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1. Project Location and Scope  

1.1 Project Location 

The Rady Children’s Hospital Campus is located at 3020 Children’s Way, San Diego, CA 92123, close 

to the intersection of Interstate 805 (I-805) and California State Route 163 (Cabrillo Freeway). The 

campus is bounded by Frost Street to the north, Children’s Way to the east, Birmingham Way to the 

south, and the nearby Sharp Hospital campus to the west.  The existing site is mostly developed with 

existing buildings and surface parking lots.  A site vicinity map is shown in Figure 1-1 below. 

Figure 1-1: Site Vicinity Map 

1.2 Scope of Report 

This report will identify the impact of the proposed developments on existing sanitary sewer system, 

analyze the capacity of existing sewer infrastructure based on additional demands, and provide 

recommendations to mitigate the proposed impact, if needed. 
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2. Study Objectives 
The specific objectives of this sewer study are: 

 

• Calculate the project proposed sewer demand based on the City of San Diego Sewer Design 

Manual.  

• Determine the capacity of the existing sanitary sewer system under the proposed condition 

from Rady Children’s Hospital Campus project with sewer inflows from the Sharp Memorial 

Hospital Project PTS# 0696413 

• Identify any mitigation measures, if needed.   

3. Methodology 
 

The Rady Children’s Hospital Campus coordinated with the Sharp Memorial Hospital to determine 

the sewer flow from the Sharp Memorial Hospital Project PTS#0696143 that discharges to the city of 

San Diego Kearny Mesa Sewer that runs from west to east through the Rady Children’s Hospital 

Campus.  The sewer discharge from Sharp Memorial Hospital is 552,620 GPD as described in PTS# 

0696413 and is accounted for in this report. 

 

The anticipated sewer demand of the existing and proposed conditions on the Rady campus were 

calculated using the City of San Diego Sewer Design Manual. The density conversion (Table 1-1) from 

the City of San Diego Sewer Design Manual (See Appendix D for reference) was used to estimate the 

equivalent population, then a per-capita sewage generation rate of 80 gallons per day (gpd) was 

applied to calculate the average sewage demands (See Tables 4-1 and 4-2 for calculations). The dry 

weather peaking factor was then calculated to determine the peak dry weather sewage demands. 

The City of San Diego Sewer Design manual did not specify if any sewage generated from parking 

structures should be considered, so the sewer generation from the existing and proposed parking 

structures was assumed to be negligible.  

 

The existing upstream and offsite sewage flows in the sewer lines surrounding the site were 

obtained from the above-mentioned calculation methods, a 2007 report titled “Sharp Memorial 

Hospital Modernization Project Final Sanitary Sewer Study” by Martin & Ziemniak, and a 2006 report 

titled “Preliminary Master Sewer Study Including Children’s Hospital Complex, Sharp Memorial 

Hospital Complex, Medical Offices and Residential Development in the Serra Mesa Community, San 

Diego California” by Project Design Consultants. These reports can be found in Appendix D.  

4. Project Description 

4.1 Pre-Development Conditions 

The existing Rady Children’s Hospital campus includes the medical office building (MOB), the main 

hospital building known as Nelson Hahn, the MOB-Hahn Bridge, the Gait Lab, the Rose Pavilion 
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(Rose), Building 28, the Education Office Building (EOB), the Acute Care Pavilion (ACP), surface 

parking lots, and various utility facilities.  See Appendix A, Exhibit 1 for the Existing Buildings on the 

Rady Children’s Hospital campus. 

There are five sewer mains in the project vicinity – a 15-inch line in Children’s Way north of MH-245 

that ultimately discharges to the 33-inch Kearny-Mesa Trunk Sewer; a 15-inch line to the south of 

the Rady Children’s Hospital main campus (Note: This sewer pipe will hereafter be referred to as the 

“Kearny-Mesa Line”, from Manhole 242 to Manhole 245, including P-10, P-11, and P-12 as shown in 

Appendix B, Exhibits 3 and 4) that ultimately discharges to the 33-inch Kearny-Mesa Trunk Sewer; an 

existing sewer pipe south of MH-246 that ultimately discharges to the Kearny-Mesa Trunk Sewer; an 

8-inch line in Frost St that discharges to the Linda Vista Sewer System; and an existing sewer in 

Birmingham Drive that discharges to the Linda Vista Sewer System. 

The main sewer pipes that will be impacted by the proposed project are the Kearny-Mesa Line and 

the sewer pipe in Children’s Way north of MH-245.  The Sharp Memorial Hospital also discharges to 

the Kearny-Mesa Line.  See Appendix B, Exhibit 3 for a map showing this existing condition. See 

Appendix B, Exhibit 4 for the upstream sewer demands for the Children’s Way sewer pipe. 

The 2006 and 2007 sewer reports assumed that all the Rady Children’s Hospital sewer discharge 

outlets to the 15-inch line in Children’s Way north of MH-245. In reality, the sewage discharge from 

Rady Children’s Hospital Campus is split between multiple pipes.   

The MOB building discharges to the Children’s Way line north of MH-245.  The existing Gait Lab 

discharges to P-10, the existing Nelson Hahn Building + Mob-Hahn Bridge discharges to P-11, and 

the existing Rose Pavilion discharges to P12 of the Kearny-Mesa Line. 

The existing ACP building discharges to the sewer pipe in Children’s Way south of MH-246.  The 

existing EOB building discharges to the sewer in Birmingham Drive.  Building 28 discharges to a 

sewer pipe in Birmingham Way.  The existing ACP, EOB, and Building 28 buildings and the public 

sewers they connect to are unaffected and do not have an impact on this report but are shown to 

account for the totality of the Rady Children’s Hospital Campus.   

Values for the existing flows in the Kearny-Mesa Line sewer and the Children’s Way Sewer from the 

previous sewer studies have been updated to reflect these changes.  

The anticipated peak sewer demand of the Rady campus for the pre-development condition is 

553,746 gallons per day. Refer to Table 4-1 for the existing campus demands for the Kearny-Mesa 

Line and Table 4-2 for the existing demands for the Children’s Way Line. An analysis of the existing 

sewer demands on the infrastructure was performed as shown on Table 5-1.  

4.2 Post-Development Conditions  

The post-development conditions of the Rady Children’s Hospital Campus include the demolition of 

portions of the existing Nelson Building, the Mob-Hahn Bridge, and the Gait Lab/Building 12. New 
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construction includes the ICU Pavilion, Central Utility Plant (CUP), Connector Building, and MOB 

Stairs. See Appendix A, Exhibit 2 for the Proposed Buildings on the Rady Children’s Hospital campus. 

The proposed MOB Stairs, and 75% of the flow from the proposed ICU Pavilion will connect to the 

sewer main in Children’s Way.  The proposed CUP will connect to P-10 of the Kearny-Mesa Line, 25% 

of the flow from the proposed ICU Pavilion will connect to P-12 of the Kearny-Mesa Line, and the 

flow from the Connector Building will connect to P-12 of the Kearny-Mesa Line. Flow from the 

existing Nelson Hahn Building to remain will be redirected from P-11 to P-12 of the Kearny-Mesa 

Line. 

The existing ACP, EOB, and Building 28 buildings and the public sewers they connect to are 

unaffected and not analyzed as a part of this report.   

See Appendix B, Exhibit 5 for a map showing the proposed sewer flow condition. 

The anticipated sewer demand for the proposed campus condition is 861,980 gallons per day 

(486,833 gpd existing and 375,147 gpd proposed). Refer to Table 4-1 for the detailed breakdown of 

the proposed demands. Refer to Table 5-2 for an analysis of the proposed sewer demands on the 

infrastructure.  

 

 

The proposed Connector Building is a long building running north-south that functions as an 

enclosed corridor for infection control and ADA compliant path of travel between critical care 

functions across the entire Rady Children’s Hospital Campus.  Since the Kearny Mesa Sewer System 

bisects the Rady Children's Hospital campus in two, the proposed Connector Building will be built 

over pipe P-12 of the existing city of San Diego Kearny Mesa sewer system.  See highlighted in 

magenta on Appendix A, Exhibit 2 and Appendix B, Exhibit 5 for the location of the Connector 

Building built over the existing city of San Diego Sewer.  The project proposes to keep the existing 

sewer a public, city of San Diego sewer. 

The proposed Connector Building will have a pile foundation that will not impart load on the existing 

city of San Diego sewer.  See Appendix B, Exhibit 6 for the plan view, enlargement and proposed 

sections of the Connector Building and the existing sewer.  Studies to verify that the proposed 

building will not impart significant load on the existing city of San Diego sewer will be done as a part 

of the proposed ministerial permit plan approvals after the revision to the Conditional Use Permit is 

obtained. 

In due diligence, the existing city of San Diego Kearny Mesa Sewer pipes P-10, P-11, and P-12 were 

found to be straddling or outside of the existing 10’ wide sewer easement granted to the city of San 

Diego.  As a part of the project, the campus is proposing to redescribe the limits of the 10’ wide 

easement to fit both the proposed project as well as fully encompass the existing sewer pipe.  See 

Appendix B, Exhibit 7 for the location of the proposed 10’ wide sewer easement. 



Building Building Use
Building 

Area (SF)

Table 1-1 Density 

Conversion 

(Pop/Net AC)

Net Acre
Population 

Served

Sewage Per 

Capita/Day 

(GPD)

Average Dry 

Weather 

Demand (GPD)

Dry Weather 

Peaking 

Factor

Peak Dry 

Weather 

Demand 

(GPD)

City Sewer Connection

Nelson (Partial) Hospital 52,950           150 1.22              182.33              80.0                       14,587                       3.13                        45,657 Kearney-Mesa

MOB (Partial) Medical Office 1,900             38.2 0.04              1.67                   80.0                       133                            5.88                        783 N Children's Way

MOB-Hahn Bridge Medical Office 1,300             38.2 0.03              1.14                   80.0                       91                              6.18                        564                       Kearney-Mesa

Gait Lab/Building 12 Hospital 20,300           150 0.47              69.90                 80.0                       5,592                         3.56                        19,908 Kearney-Mesa

Total (GPD) 66,913                 

Nelson Hospital 42,150           150 0.97              145.14              80.0                       11,612                       3.23                        37,475                 Kearney-Mesa

Hahn Hospital 149,500        150 3.43              514.81              80.0                       41,185                       2.72                        112,148               Kearney-Mesa

Rose Hospital 125,500        150 2.88              432.16              80.0                       34,573                       2.79                        96,382                 Kearney-Mesa

ACP Hospital 275,700        150 6.33              949.38              80.0                       75,950                       2.51                        190,510               S Children's Way

EOB Office 95,000           38.2 2.18              83.31                 80.0                       6,665                         3.48                        23,174                 Birmingham Drive

Building 28 Medical Office 26,500           38.2 0.61              23.24                 80.0                       1,859                         4.13                        7,672                   S Children's Way

MOB Medical Office 77,700           38.2 1.78              68.14                 80.0                       5,451                         3.57                        19,472                 N Children's Way

Total (GPD) 486,833               

ICU Pavilion Hospital 486,000        150 11.157          1,673.554         80.0                       133,884                    2.32                        311,228               
75% to Children's Way (233,421 GPD)

25% to Kearney-Mesa (77,807 GPD)

Connector Building Hospital 33,500           150 0.769            115.358            80.0                       9,229                         3.33                        30,717                 Kearney-Mesa

MOB Stair Medical Office 1,160             38.2 0.027            1.017                 80.0                       81                              6.28                        511                       N Children's Way

CUP Hospital 36,000           150 0.826            123.967            80.0                       9,917                         3.30                        32,692                 Kearney-Mesa

Total (GPD) 375,147               

EXISTING CONDITION 

PEAK DRY WEATHER 

DEMAND (GPD)

553,746                 

PROPOSED CONDITION 

PEAK DRY WEATHER 

DEMAND (GPD)

861,980        

Table 4-1 Rady Campus Water and Sewer Demands

Existing Buildings to be Demolished

Existing Building to Remain

Proposed Additions



Area #        

(Per Exhibit 4)
Zone

Building 

Area (SF)

# of 

Floors

Table 1-1 Density 

Converstion 

(Pop/Net AC)

Net Acre
Population 

Served

Sewage Per 

Capita/Day 

(GPD)

Average Dry 

Weather 

Demand (GPD)

Dry Weather 

Peaking 

Factor

Peak Dry 

Weather 

Demand (GPD)

1 RM-3-7 417,656 N/A 111.80 9.59 1071.94 80.00 85,756 2.47 211,629

2 RM-4-10 5,684 N/A 196.20 0.13 25.60 80.00 2,048 4.07 8,343

3

3.1 Commercial 33,110 2.00 43.70 1.52 66.43 80.00 5,315 3.58 19,049

3.2 Commercial 87,365 9.00 43.70 18.05 788.81 80.00 63,105 2.57 162,275

3.3 Commercial 96,888 1.00 43.70 2.22 97.20 80.00 7,776 3.41 26,483

3.4 Commercial 16,683 2.00 43.70 0.77 33.47 80.00 2,678 3.93 10,523

MOB Medical Office 77,700 1.00 38.20 1.78 68.14 80.00 5,451 3.57 19,472

Total (GPD) 457,773

Table 4-2 Existing Children's Way/Berger Ave Upstream Sewer Demands



5. Project Impacts 

5.1 Sewer Infrastructure – Final Condition 

The capacity of the existing sewer was determined using information from The City of San Diego GIS 

reference file. Sewer analysis of the existing and proposed conditions can be found in Table 5-1 and 

Table 5-2.  

Per the 2007 sewer study, the Kearny-Mesa sewer line was not at capacity. However, after updating the 

existing condition to reflect the actual discharge from the existing buildings to the Kearny-Mesa sewer, 

“P-11” was determined to be at 55% full.  

To conform with the City of San Diego Sewer design manual requirements, the flow from the remaining 

portion of Nelson-Hahn will be discharged downstream of “P-11” at Manhole 244, as shown in Appendix 

B, Exhibit 5.  Additionally, the new sewer discharge from the Rady Children’s Hospital project will occur 

downstream of P-11 in the Kearny-Mesa sewer or in the sewer on Children’s Way. 

Pipe P-11 is reduced from 55% full to 48% full.  All other pipes in the Kearny-Mesa Line and the sewer 

pipe in Children’s Way have adequate capacity.  All existing sewer lines in the proposed condition fall 

below 50% full. Therefore, impacts to the existing sewer system due to the project would be less then 

significant. 

 

The proposed Connector Building constructed over the top of the existing city of San Diego Kearny Mesa 

sewer will have no impacts to the existing sewer capacity as the pipe diameter, material, and analyzed 

sewer discharge will not change.  Long term maintenance of the may be impaired, but the existing 

Kearny Mesa sewer system includes a manhole immediately upstream (less than 15’ away) of the 

Connector building overbuild, which will allow for continued maintenance in this location.  Additional 

studies of the sewer pipe, including camera investigation, can be conducted as a part of the proposed 

ministerial permit plan approvals after the revision to the Conditional Use Permit is obtained.  Other 

measures to improve the long term maintenance can also be discussed after the revision to the 

Conditional Use Permit is obtained as a part of the ministerial permit plan approvals. 

 

 

  



PIPE (PER 

EXHBIT 3)

U/S MH 

(PER EXHBIT 

3)

D/S MH 

(PER 

EXHBIT 3)

SLOPE 

(FT/FT)
MATERIAL

DIAMETER 

(IN)

EXISTING PEAK FLOW (GPD)                         

(PER 2007 SEWER STUDY AND TABLE 4-1)

DESIGN CAPACITY 

(GPD)

NORMAL DEPTH 

(IN)
d/D (%)

VELOCITY 

(FT/S)
NOTES

P-1A MH-1A MH-01 0.0110 PVC 8 83,220 1,064,822 1.51 19% 2.81

P-01 MH-01 MH-02 0.0080 PVC 8 184,935 908,083 2.45 31% 3.16

P-02 MH-02 MH-03 0.0105 PVC 8 184,935 1,040,340 2.28 29% 3.49

P-03 MH-03 MH-04 0.0103 PVC 8 184,935 1,030,384 2.29 29% 3.46

P-04 MH-04 MH-05 0.0093 PVC 8 184,935 979,089 2.36 30% 3.33

P-05 MH-05 JC-07 0.0415 PVC 8 184,935 2,068,008 1.62 20% 5.67

P-06 MH-06 JC-07 0.0021 CONCRETE 12 225,000 1,055,173 3.76 31% 1.65

P-07 JC-07 MH-08 0.0020 CONCRETE 12 409,935 1,018,613 5.30 44% 1.90

P-08 MH-08 MH-09 0.0009 CONCRETE 15 409,935 1,241,973 5.93 40% 1.40

P-09 MH-09 MH-242 0.0009 CONCRETE 15 409,935 1,253,150 5.90 39% 1.41

P-10 MH-242 MH-243 0.0016 CONCRETE 15 539,283 1,645,758 5.91 39% 1.86
Added existing Gait Lab flow to 

2007 Sewer Study flow

P-11 MH-243 MH-244 0.0009 CONCRETE 15 735,128 1,247,574 8.28 55% 1.64

Added existing Nelson-Hahn 

and MOB-Hahn Bridge flow to 

updated P-10 flow

P-12 MH-244 MH-245 0.0029 CONCRETE 15 831,510 2,251,323 6.31 42% 2.62
Added existing Rose Building 

flow to updated P-11

P-13 MH-245 MH-248 0.0693 CONCRETE 15 1,289,283 10,989,129 3.47 23% 9.28
Combined Kearney-Mesa and 

Children's Way flows

PIPE (PER 

EXHBIT 3)

U/S MH 

(PER EXHBIT 

3)

D/S MH 

(PER 

EXHBIT 3)

SLOPE 

(FT/FT)
MATERIAL

DIAMETER 

(IN)

EXISTING ACTUAL PEAK (GPD)                             

(PER 2006 SEWER STUDY AND TABLE 4-2)

DESIGN CAPACITY 

(GPD)

NORMAL DEPTH 

(IN)
d/D (%)

VELOCITY 

(FT/S)
NOTES

P-A1 MH-1.1 MH-1.2 0.0027 VCP 15 457,773 2,169,314 4.68 31% 2.17 See Appendix B, Exhibit 4.

PIPE CAPACITY - EXISTING (KEARNEY MESA)

Table 5-1

PIPE CAPACITY - EXISTING (CHILDREN'S WAY)

From Final Sanitary Sewer 

Study for SHARP Memorial 

Hospital Modernization Project 

by Martin & Ziemniak dated 

March 29, 2007 



PIPE (PER 

EXHBIT 5)

U/S MH  

(PER 

EXHBIT 5)

D/S MH  

(PER 

EXHBIT 5)

SLOPE 

(FT/FT)
MATERIAL

DIAMETER 

(IN)

PROPOSED PEAK FLOW (GPD) 

(PER 2007 SEWER REPORT & 

TABLE 4-1)

DESIGN 

CAPACITY 

(GPD)

NORMAL 

DEPTH 

(IN)

d/D 

(%)

VELOCITY 

(FT/S)
NOTES

P-1A

P-01

P-02

P-03

P-04

P-05

P-06

P-07

P-08

P-09

P-10 MH-242 MH-243 0.0016 CONCRETE 15 585,312 1,669,939 6.13 41% 1.92

Added sewer demand from SHARP 

Hospital, proposed CUP, subtracted 

existing Gait Lab demand from existing 

flow.

P-11 MH-243 MH-244 0.0009 CONCRETE 15 585,312 1,252,454 7.21 48% 1.55
Removed all of Nelson-Hahn sewer 

discharge

P-12 MH-244 MH-245 0.0029 CONCRETE 15 939,840 2,248,224 6.77 45% 2.71

Added sewer demand from Nelson-Hahn 

Building to remain and 25% of flow from 

proposed ICU Pavilion and 100% of flow 

from Connector Building.  Included 

unchanged Rose Pavilion discharge.

P-13 MH-245 MH-248 0.0693 CONCRETE 15 1,631,545 10,990,239 3.91 26% 9.94
Combined Kearney-Mesa and Children's 

Way flows

PIPE (PER 

EXHBIT 5)

U/S MH  

(PER 

EXHBIT 5)

D/S MH  

(PER 

EXHBIT 5)

SLOPE 

(FT/FT)
MATERIAL

DIAMETER 

(IN)

PROPOSED PEAK FLOW (GPD) 

(PER TABLE 4-1 & TABLE 4-2)

DESIGN 

CAPACITY 

(GPD)

NORMAL 

DEPTH 

(IN)

d/D 

(%)

VELOCITY 

(FT/S)
NOTES

P-A1 MH-1.1 MH-1.2 0.0027 VCP 15 691,705 2,169,314 5.82 39% 2.43

Added sewer demand from proposed MOB 

Stairs, and 75% of ICU Pavilion flow.  See 

Exhibit 2 for existing flows.

Table 5-2

PIPE CAPACITY - PROPOSED (KEARNEY MESA)

PIPE CAPACITY - PROPOSED (CHILDREN'S WAY)

THESE EXISTING PIPES ARE ON SHARP MEMORIAL HOSPITAL CAMPUS PROPERTY.  PER COORDINATION WITH SHARP MEMORIAL HOSPITAL  PTS#0696143, WE UNDERSTAND THAT 552,620 

GPD WILL BE DISCHARGED FROM THE SHARP MEMORIAL HOSPITAL CAMPUS INTO PIPE P-10.

THIS FLOW IS ACCOUNTED FOR BELOW IN PIPE P-10 AND ALL DOWNSTREAM PIPES.
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Appendix A Rady Children’s Hospital Campus Plan   

 

Exhibit 1 – Existing Campus Plan 

Exhibit 2 – Proposed Campus Plan 
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Appendix B Campus Sewer Maps   

 

Exhibit 3 – Existing Campus Sewer Map 

Exhibit 4 – Children’s Way/Berger Ave Existing Sewer Tributary Areas 

Exhibit 5 – Proposed Campus Sewer Map 

Exhibit 6 – Cross Sections of Proposed Connector Building Above the City of San Diego Sewer 

Exhibit 7 – Kearny Mesa Sewer Easement Exhibit 
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Appendix C Flowmaster V8i Calculations 
 

Table B-1 – Flowmaster Calculations Existing Condition  

Table B-2 – Flowmaster Calculations Proposed Condition 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Label Solve For Roughness Coefficient Channel Slope
(ft/ft)

Normal Depth
(in)

Diameter
(in)

Discharge
(gal/day)

Percent Full
(%)

Velocity
(ft/s)

Discharge Full
(ft³/s)

Slope Full
(ft/ft)

P-1A Normal Depth 0.010 0.01100 1.51 8.00 83220.00 18.9 2.81 1.65 0.00007

P-01 Normal Depth 0.010 0.00800 2.45 8.00 184935.00 30.6 3.16 1.41 0.00033

P-02 Normal Depth 0.010 0.01050 2.28 8.00 184935.00 28.5 3.49 1.61 0.00033

P-03 Normal Depth 0.010 0.01030 2.29 8.00 184935.00 28.7 3.46 1.59 0.00033

P-04 Normal Depth 0.010 0.00930 2.36 8.00 184935.00 29.5 3.33 1.51 0.00033

P-05 Normal Depth 0.010 0.04149 1.62 8.00 184935.00 20.2 5.67 3.20 0.00033

P-06 Normal Depth 0.013 0.00210 3.76 12.00 225000.00 31.4 1.65 1.63 0.00010

P-07 Normal Depth 0.013 0.00196 5.30 12.00 409935.00 44.2 1.90 1.58 0.00032

P-08 Normal Depth 0.013 0.00089 5.93 15.00 409935.00 39.6 1.40 1.92 0.00010

P-09 Normal Depth 0.013 0.00090 5.90 15.00 409935.00 39.4 1.41 1.94 0.00010

P-10 Normal Depth 0.013 0.00155 5.91 15.00 539282.60 39.4 1.86 2.55 0.00017

P-11 Normal Depth 0.013 0.00089 8.28 15.00 735128.00 55.2 1.64 1.93 0.00031

P-12 Normal Depth 0.013 0.00291 6.31 15.00 831510.00 42.1 2.62 3.48 0.00040

P-13 Normal Depth 0.013 0.06929 3.47 15.00 1289283.00 23.1 9.28 17.00 0.00095

P-A1 Normal Depth 0.013 0.00270 4.68 15.00 457773.00 31.2 2.17 3.36 0.00012

Table B1 - Flowmaster Calculations for Existing Condition Report

11/15/2022 11:16:58 AM

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

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



Label Solve For Roughness Coefficient Channel Slope
(ft/ft)

Normal Depth
(in)

Diameter
(in)

Discharge
(gal/day)

Percent Full
(%)

Velocity
(ft/s)

Discharge Full
(gal/day)

Slope Full
(ft/ft)

Table B2- Flowmaster Calculation for Proposed Condition Report

11/15/2022 11:21:49 AM

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

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

(E) P-01A Normal Depth 0.010 0.01100 1.51 8.00 83220.00 18.9 2.81 1064821.56 0.00007

(E) P-01 Normal Depth 0.010 0.00800 2.45 8.00 184935.00 30.6 3.16 908082.88 0.00033

(E) P-02 Normal Depth 0.010 0.01050 2.28 8.00 184935.00 28.5 3.49 1040339.63 0.00033

(E) P-03 Normal Depth 0.010 0.01030 2.29 8.00 184935.00 28.7 3.46 1030384.00 0.00033

(E) P-04 Normal Depth 0.010 0.00930 2.36 8.00 184935.00 29.5 3.33 979088.54 0.00033

(E) P-05 Normal Depth 0.010 0.04149 1.62 8.00 184935.00 20.2 5.67 2067958.13 0.00033

(E) P-06 Normal Depth 0.013 0.00210 3.76 12.00 225000.00 31.4 1.65 1055172.53 0.00010

(E) P-07 Normal Depth 0.013 0.00200 5.27 12.00 409935.00 43.9 1.91 1029742.95 0.00032

(E) P-08 Normal Depth 0.013 0.00090 5.91 15.00 409935.00 39.4 1.41 1252454.01 0.00010

(E) P-09 Normal Depth 0.013 0.00090 5.91 15.00 409935.00 39.4 1.41 1252454.01 0.00010

(P) P-10 Normal Depth 0.013 0.00160 6.13 15.00 585312.00 40.9 1.92 1669938.68 0.00020

(P) P-11 Normal Depth 0.013 0.00090 7.21 15.00 585312.00 48.1 1.55 1252454.01 0.00020

(P) P-12 Normal Depth 0.013 0.00290 6.77 15.00 939840.00 45.1 2.71 2248223.75 0.00051

(P) P-13 Normal Depth 0.013 0.06930 3.91 15.00 1631545.00 26.0 9.94 10990239.32 0.00153

(P) P-A1 Normal Depth 0.013 0.00270 5.82 15.00 691705.00 38.8 2.43 2169313.98 0.00027
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Appendix D Reference Documents 
 

Sharp Memorial Hospital Modernization Project Final Sanitary Sewer Study 

Preliminary Master Sewer Study Including Children’s Hospital Complex, Sharp Memorial Hospital 

Complex, Medical Offices and Residential Development in the Serra Mesa Community, San Diego 

California 

Excerpt from City of San Diego Sewer Design Manual  

City of San Diego Zoning Map: Grid 23 
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SECTION 1

INTRODUCTION

This study encompasses an evaluation of the capacity of the existing sewer infrastructure

considering a built-out condition assumed for year 2014 based on current zoning of the area as

outlined in Exhibit A, referred to herein as “the study area.” The study area is a triangular site

containing Children’s Hospital Medical Complex and Sharp Memorial Hospital Medical

Complex (cumulatively referred to herein as “medical complex”), along with existing and

potential medical office and residential development upstream from the medical complex. The

study area is bound on the north, west, and east sides by State Route 163 and Interstate 805, and

on the south by Vista Hill Avenue and Birmingham Way (see Exhibit A – Vicinity Map).

Design calculations compare peak flows generated by the proposed ultimate built-out condition

based on current zoning in the area with the ultimate capacity of the existing 15-inch sewer

mains that would receive the flow from the study area. Said existing 15-inch sewer mains run

from an existing manhole within Children’s Way to the easterly existing Kearny Mesa Trunk

Sewer which continues south (see Exhibit C – Sewer Infrastructure Exhibit). The purpose of this

study is to determine the ability of the existing 15-inch sewer mains to support the anticipated

sewage generated by the study area assuming built-out conditions over the next eight years.

SECTION 2

DESIGN CRITERIA

This sewer study is based on design criteria outlined in the City of San Diego Sewer Design

Guide provided by the City of San Diego Metropolitan Wastewater Department dated 2004.

SECTION 3

EXISTING SEWER INFRASTRUCTURE

The medical complex is bound to the north by Frost Street, to the south by Vista Hill Avenue and

Birmingham Way, and is currently occupied by Children’s Hospital and Sharp Memorial
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Hospital buildings, parking structures, and open spaces. Currently, sewage from Children’s

Hospital, Sharp Memorial Hospital, and the upstream office and residential basins north of Frost

Street discharge both to the west under State Route 163 to the Linda Vista Trunk Sewer and to

the east under Interstate 805 to the Kearny Mesa Trunk Sewer.

See Exhibit C – Sewer Exhibit, for existing sewer infrastructure within and around the study

area.

There are two residential basins upstream of Mesa College Drive. The western-most residential

basin consists of existing 8-inch mains that discharge to the south through an existing 10-inch

main under Mesa College Drive to an existing 8-inch main in Health Center Drive, and

ultimately to the Linda Vista Trunk Sewer. The eastern-most residential basin consists of

existing 8- to 10-inch mains that discharge to the south through an existing 12-inch main under

Mesa College Drive to an existing 15-inch main in Children’s Way, and ultimately connecting to

the Kearny Mesa Trunk Sewer.

On the west side of the medical complex, there is an existing 8-inch main that flows from the

north to south along Health Center Drive. Said main acquires sewer flow from the upstream

western-most residential basin, the 8-inch main in Frost Street and an 8-inch main within the

Sharp Memorial Hospital Complex. The existing 8-inch sewer main in Health Center Drive

discharges toward the west to an existing 8-inch sewer main under State Route 163. A second

smaller basin within the Sharp Memorial Hospital area north of Vista Hill Avenue also

discharges under State Route 163 in a second existing 8-inch sewer main. Both 8-inch sewer

mains discharging under State Route 163 continue west to the Linda Vista Trunk Sewer (see

Exhibit C – Sewer Infrastructure Exhibit).

On the east side of the medical complex, there is an existing 15-inch main that flows from the

north to south along Children’s Way. Said main acquires sewer flow from the upstream eastern-

most residential basin, a 15-inch main within the Children’s Hospital Complex, and an 8-inch

main from the southern portion of Children’s Way before discharging toward the east through an

existing 15-inch sewer main under Interstate 805. The 15-inch sewer main discharging under

Interstate 805 continues east to the 33-inch vitrified clay (V.C.) Kearny Mesa Trunk Sewer that

flows from north to south.
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SECTION 4

PROPOSED CITY OF SAN DIEGO GROUP JOBS

Per Jenny Jarrell with the City of San Diego, two City of San Diego Group Jobs (G.J.) are

proposed in the area. G.J. 763 (per City Construction Drawing No. 32831-D) is proposed in the

residential area to the north of Mesa College Drive and is currently at “30% design” phase.

Construction is scheduled to begin in the year 2013. G.J. 789 (per City Construction Drawing

No. 33704-D) is proposed in Birmingham Drive and currently in the “pre-design” phase.

Construction is scheduled to begin in the year 2015.

SECTION 5

ULTIMATE BUILT-OUT CONDITION

Based on the ultimate built-out condition would consist of hospitals, office buildings,

commercial space, parking infrastructure, etc. throughout the study area. The built-out condition

includes some proposed projects by both Sharp Memorial Hospital and by Children’s Hospital.

Currently, Sharp Memorial Hospital is constructing the Hospital Modernization Project southeast

of the intersection of Health Center Drive and Frost Street. Children’s Hospital is proposing a

Ronald McDonald House and an Acute Care Pavilion northwest and northeast of the intersection

of Children’s Way and Birmingham Way respectively.

The medical complex site area is approximately 65+/- acres. The upstream office and residential

basins encompass approximately 15+/- additional acres. Currently, the sewage from some of this

area discharges to the Linda Vista Trunk Sewer to the west. However, to be conservative, all the

sewer basins analyzed herein are assumed to discharge through the 15-inch main, which flows

from west to east, from Children’s Way, under Interstate 805 to the Kearny Mesa Trunk Sewer

(see Exhibit C).
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SECTION 6

ANALYSIS

The ultimate built-out development is assumed to discharge into the existing 15-inch sewer main

that begins in Children’s Way and flows easterly under Interstate 805 to the 33-inch Kearny

Mesa Trunk Sewer east of Interstate 805 as shown in Exhibit C.*

As requested by the City of San Diego Wastewater Department in preliminary meetings on May

11, and June 22, 2006, this report analyzes the ability of the 15-inch sewer main from Children’s

Way to the Kearny Mesa Trunk Sewer to accept flow from all existing projects in the study area

including all proposed or anticipated projects over the next eight years (see meeting notes from

the June 22, 2006 meeting in Appendix 1). Said analysis will review the flattest section of the

existing 15-inch sewer main between existing sewer manhole number 3 (per City of San Diego

Construction Drawing 19072-2D) and the 33-inch Kearny Mesa Trunk Sewer east of Interstate

805.

Per City of San Diego Sewer Design Guide, the design capacity for 15-inch sewer mains is

considered to be the flowrate at a pipe flow depth/ Diameter (d/D) = 0.50.

As discussed in the preliminary meetings with the City of San Diego Wastewater Department,

this analysis considers built-out conditions of the entire study area. The equivalent population of

the residential basin area, north of Mesa College Drive, is assumed based on built-out

populations per current zoning, RM-3-7. Zones determined herein are per City of San Diego

Development Services Department Official Zoning Map, Grid Tile 23 dated 02/02/06, attained

from the City of San Diego website on June 7, 2006, see Exhibit B. The equivalent population

of the office basin area, between Mesa College Drive and Frost Street, is assumed based on built-

out populations per current zoning, RM-4-10 and CO-1-2. To be conservative, the CO-1-2 at

said location is assumed to be all commercial and no offices. To assume built-out building floor

area for the CO-1-2, the site area is assumed to be multiplied by a Floor Area Ratio (FAR) of 1.5

associated with CO-1-2 zoning per City of San Diego Land Development Code.

The medical complex south of Frost Street and north of Vista Hill Avenue and Birmingham

Way, is also zoned CO-1-2. However, instead of basing the equivalent population of the medical
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complex basin area on built-out conditions per current zoning, CO-1-2, this entire area is

assumed to be hospital. This approach generates a more conservative equivalent population than

the current CO-1-2 zoning. To assume built-out conditions, the site area is multiplied by a Floor

Area Ratio (FAR) of 1.5 associated with CO-1-2 zoning per City of San Diego Land

Development Code. The resulting floor area represents the maximum built-out building

conditions of hospital, offices, commercial, parking infrastructure, etc. within the medical

complex. To be conservative, the entire built-out condition of hospital, offices, commercial,

parking infrastructure, etc. is assumed to be all hospital structures.

Further more, this report assumes that all the flow from the study area discharges to the east in

the 15-inch main under Interstate 805 to the Kearny Mesa Trunk Sewer. Note: This assumption

neglects the existing flow that currently discharges to the east under State Route 163 to the Linda

Vista Trunk Sewer.

This report analyzes the flow in the existing 15-inch sewer main between existing sewer manhole

number 3 located within Children’s Way (per City of San Diego Construction Drawing 19072-

2D) and the 33-inch Kearny Mesa Trunk Sewer east of Interstate 805. The flow entering said

main is based on equivalent populations and multiplied by a Peaking Factor per the formula in

the City of San Diego Sewer Design Guide.

*Proposed development throughout the hospital campus site is assumed to be based on the

development identified in the Long Range Plan for Expansion and Improvement (LRPEI). It has

been determined that proposed development based on a Floor Area Ratio (FAR) of 1.5

associated with the City zoning is greater, and therefore more conservative, than the proposed

build-out conditions listed in the LRPEI.

SECTION 7

CONCLUSION

Based on the analysis, the existing 15-inch sewer infrastructure from existing sewer manhole

number 3 (per City of San Diego Construction Drawing 19072-2D) in Children’s Way to the

existing Kearny Mesa Trunk Sewer has enough capacity to receive the sewer flow from the study
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area under built-out conditions assumed within the next eight years (See Calculations in Exhibit

E-1). The sewer discharge from the built-out development is estimated to be 3.39 cfs (2.19

MGPD).

This estimated sewage discharge will flow at:

o dn /D = 4.8in/15in = 0.32 in the 15-inch main under Interstate 805.
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EXHIBIT A

VICINITY MAP
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EXHIBIT B

CITY OF SAN DIEGO ZONING
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EXHIBIT C

SEWER INFRASTRUCTURE EXHIBIT
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EXHIBIT D

SEWER BASIN AREAS BY ZONE
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EXHIBIT E

SEWER CALCULATIONS
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EXHIBIT E-1

SEWER FLOW CALCULATIONS



PROPOSED PROJECT DATA:
417,656 SF RM-3-7

PROPOSED RES. SITE AREA 9.59 ACRES RM-3-7
5,684 SF RM-4-10

PROPOSED RES. SITE AREA 0.13 ACRES RM-4-10

234,046 SF (SITE AREA)
5.37 ACRES (SITE AREA)

x 1.5 FLOOR AREA RATIO (F.A.R.)
= 8.06 ACRES (INCLUDES ALL FLOORS)

PROPOSED COMMERCIAL AREA 8.06

PROPOSED HOSPITAL AREA 64.44

x 1.5 FLOOR AREA RATIO (F.A.R.)
= 96.66 ACRES (INCLUDES ALL FLOORS)

PROPOSED HOSPITAL AREA 96.66

EQUIVALENT POPULATION CALCULATIONS:

SWR. TABLE 1-1
ZONE PER CITY
ZONING

AREA
(ACRES)

POP/NET
ACRE**

EQUIVALENT
POPULATION

EQUIVALENT
POPULATION
(ROUNDED UP)

RM-3-7 9.59 111.8 1071.9 1072
SUBTOTAL POP.:1072

SWR. TABLE 1-1
ZONE PER CITY
ZONING

AREA
(ACRES)

POP/NET
ACRE**

EQUIVALENT
POPULATION

EQUIVALENT
POPULATION
(ROUNDED UP)

RM-4-10 0.13 196.2 25.6 26
SUBTOTAL POP.:26

SWR. TABLE 1-1
ZONE PER CITY
ZONING

BUILT-OUT
FLOOR AREA
(ACRES)

POP/NET
ACRE**

EQUIVALENT
POPULATION

EQUIVALENT
POPULATION
(ROUNDED UP)

COMMERCIAL 8.06 43.7 352.2 353
SUBTOTAL POP.:353

PROPOSED RESIDENTIAL EQUIVALENT POPULATION

SEWER FLOW CALCULATIONS*
CALCULATIONS FOR THE PROPOSED PROJECT ARE SHOWN BELOW

PROPOSED RESIDENTIAL EQUIVALENT POPULATION

PROPOSED RESIDENTIAL EQUIVALENT POPULATION

ACRES (ASSUMED TO INCLUDE
ALL FLOORS BUILT-OUT)

ACRES (ASSUMED TO INCLUDE
ALL FLOORS BUILT-OUT)

PROPOSED RES. SITE AREA RM-3-7

PROPOSED RES. SITE AREA RM-4-10

PROPOSED COMMERCIAL SITE AREA
CO-1-2

ACRES (HOSPITAL COMPLEX SITE
AREA)

Swr Calcs Thru CO-1-2 FAR Page 1



SWR. TABLE 1-1
ZONE PER CITY
ZONING

BUILT-OUT
FLOOR AREA
(ACRES)

POP/NET
ACRE**

EQUIVALENT
POPULATION

EQUIVALENT
POPULATION
(ROUNDED UP)

HOSPITAL SPACE 96.66 150 14499.0 14499
SUBTOTAL POP.:14499

PROPOSED RES. (RM-3-7) EQUIVALENT POP. SUBTOTAL: 1072
PROPOSED RES. (RM-4-10) EQUIVALENT POP. SUBTOTAL: 26
PROPOSED COMMERCIAL/RETAIL EQUIVALENT POP. SUBTOTAL: 353
PROPOSED HOSPITAL EQUIVALENT POP. SUBTOTAL: 14499
TOTAL PROPOSED EQUIVALENT POPULATION: 15950

PROPOSED PEAK FLOW CALCULATIONS:
TOTAL EQUIV. POPULATION** 15950

AVERAGE FLOW***
= TOTAL EQUIV. POP.x 80 GPD
= 1276000.00 GPD

PEAK FACTOR
= 6.2945x(EQUIV. POP)^(-0.1342)
= 1.72

PEAK FLOW
= PEAK FACTORx AVERAGE FLOW
= 2191802.55 GPD
= 3.391 CFS

PERCENT CONTRIBUTION TO EXISTING SEWER MAINS:

PIPE DIA. (D) 15 IN
EXISTING PIPE SLOPE 5.49 %
PIPE CAPACITY (Q)d/D=.5**** 7.57 CFS
PROJECT'S SEWAGE FLOWRATE 3.391 CFS
PROJECT'S ESTIMATED d/D***** 0.32 UNITLESS

PIPE DIA. (D) 33 IN
EXISTING PIPE SLOPE 1.45 %
PIPE CAPACITY (Q)d/D=.5**** 58.07 CFS
PROJECT'S SEWAGE FLOWRATE 3.391 CFS
PROJECT'S % OF d/D DESIGN CAPACITY 5.84 %

LOCATION 2 SEWER FLOW CALCULATIONS (S=1.45% along the 805)

LOCATION 1 SEWER FLOW CALCULATIONS (S=5.49% upstream of 805 crossing)

PROPOSED HOSPITAL EQUIVALENT POPULATION

Swr Calcs Thru CO-1-2 FAR Page 2



*****SEE AS-BUILT DEPTH COMPUTER PIPE CALCULATIONS.
****SEE PIPE CAPACITY dn/D COMPUTER PIPE CALCULATIONS.

* FLOW IS CALCULATED BASED THE CITY OF SAN DIEGO SEWER DESIGN GUIDE 2004.
**POP/NET ACRE: SEE TABLE 1-1 OF THE SEWER DESIGN GUIDE.
***DAILY PER CAPITA SEWER FLOW FOR THE EQUIVALENT POPULATION SHALL BE 80
GPD PER CITY OF SAN DIEGO DESIGN GUIDE 1.3.2.2.

Swr Calcs Thru CO-1-2 FAR Page 3
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EXHIBIT E-2

COMPUTER PIPE CALCULATIONS



Capacity of 15-inch Pipe (Flowrate at d/D = 0.5) s=5.49%
Worksheet for Circular Channel

p:\...\flowmaster calcs\3242 capacity.fm2
11/20/06 10:07:53 AM

PROJECTDESIGN CONSULTANTS
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Ted Haubrick
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Capacity 5.49% crossing 805
Flow Element Circular Channel

Method Manning's Formula
Solve For Discharge

Input Data

Mannings Coefficient0.013

Channel Slope 5.49 %
Depth 7.5 in

Diameter 15.0 in

Results

Discharge 7.57 cfs

Flow Area 0.6 ft²
Wetted Perimeter 1.96 ft

Top Width 0.00 ft
Critical Depth 1.09 ft

Percent Full 50.0 %
Critical Slope 1.24 %

Velocity 12.33 ft/s
Velocity Head 2.36 ft

Specific Energy 35.9 in

Froude Number 3.10
Maximum Discharge 16.28 cfs

Discharge Full 15.13 cfs
Slope Full 1.37 %

Flow Type Supercritical



Capacity of 33-inch Pipe (Flowrate at d/D = 0.75)
Worksheet for Circular Channel

p:\...\flowmaster calcs\3242 capacity.fm2
11/20/06 10:08:47 AM

PROJECTDESIGN CONSULTANTS
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Ted Haubrick
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Capacity 1.45% along 805
Flow Element Circular Channel

Method Manning's Formula
Solve For Discharge

Input Data

Mannings Coefficient0.013

Channel Slope 1.45 %
Depth 24.8 in

Diameter 33.0 in

Results

Discharge 58.07 cfs

Flow Area 4.8 ft²
Wetted Perimeter 5.76 ft

Top Width 0.00 ft
Critical Depth 2.46 ft

Percent Full 75.0 %
Critical Slope 1.07 %

Velocity 12.15 ft/s
Velocity Head 2.30 ft

Specific Energy 52.3 in

Froude Number 1.51
Maximum Discharge 68.50 cfs

Discharge Full 63.68 cfs
Slope Full 1.21 %

Flow Type Supercritical



Est As-Blt Depth of 15-inch Pipe (As-Blt Flowrate) s=5.49%
Worksheet for Circular Channel

p:\...\flowmaster calcs\3242 capacity.fm2
11/20/06 10:09:07 AM

PROJECTDESIGN CONSULTANTS
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Ted Haubrick
FlowMaster v7.0 [7.0005]

Page 1 of 1

Project Description

Worksheet Est As-Blt Depth 5.49% crossing 805
Flow Element Circular Channel

Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient0.013

Channel Slope 5.49 %
Diameter 15.0 in

Discharge 3.39 cfs

Results

Depth 4.8 in

Flow Area 0.3 ft²
Wetted Perimeter 1.51 ft

Top Width 0.00 ft
Critical Depth 0.74 ft

Percent Full 32.2 %
Critical Slope 0.63 %

Velocity 9.94 ft/s
Velocity Head 1.54 ft

Specific Energy 23.3 in

Froude Number 3.24
Maximum Discharge 16.28 cfs

Discharge Full 15.13 cfs
Slope Full 0.28 %

Flow Type Supercritical
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APPENDIX 1

MEETING NOTES: MEETING WITH THE CITY OF SAN DIEGO
WASTEWATER DEPARTMENT
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TABLE 1-1 

CITY OF SAN DIEGO SEWER DESIGN GUIDE 

DENSITY CONVERSIONS 
 

Zone 
 

Maximum 

Density 

(DU/Net Ac) 

 
Population  

per DU 

 
Equivalent 

Population 

(Pop/Net Ac) 

 
 
AR-1-1, RE-1-1 

 
0.1 

 
3.5 

 
  0.4 

 
RE-1-2 

 
0.2 

 
3.5 

 
  0.7 

 
AR-1-2, RE-1-3 

 
1 

 
3.5 

 
  3.5 

 
RS-1-1, RS-1-8 

 
1 

 
3.5 

 
  3.5 

 
RS-1-2, RS-1-9 

 
2 

 
3.5 

 
  7.0 

 
RS-1-3, RS-1-10 

 
3 

 
3.5 

 
10.5 

 
RS-1-4, RS-1-11 

 
4 

 
3.5 

 
14.0 

 
RS-1-5, RS-1-12 

 
5 

 
3.5 

 
17.5 

 
RS-1-6, RS-1-13 

 
7 

 
3.5 

 
24.5 

 
RS-1-7, RS-1-14 

 
9 

 
3.5 

 
31.5 

 
RX-1-1 

 
11 

 
3.4 

 
37.4 

 
RT-1-1 

 
12 

 
3.3 

 
39.6 

 
RX-1-2, RT-1-2, RU-1-1 

 
14 

 
3.2 

 
44.8 

 
RT-1-3, RM-1-2 

 
17 

 
3.1 

 
52.7 

 
RT-1-4 

 
20 

 
3.0 

 
60.0 

 
RM-1-3 

 
22 

 
3.0 

 
66.0 

 
RM-2-4 

 
25 

 
3.0 

 
75.0 

 
RM-2-5 

 
29 

 
3.0 

 
87.0 

 
RM-2-6 

 
35 

 
2.8 

 
 98.0 

 
RM-3-7, RM-5-12 

 
43 

 
2.6 

 
111.8 

 
RM-3-8 

 
54 

 
2.4 

 
129.6 

 
RM-3-9 

 
73 

 
2.2 

 
160.6 

 
RM-4-10 

 
109 

 
1.8 

 
196.2 

 
RM-4-11 

 
218 

 
1.5 

 
327.0 
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TABLE 1-1 

CITY OF SAN DIEGO SEWER DESIGN GUIDE 

DENSITY CONVERSIONS (Continued) 
 

Zone 
 

Maximum 

Density 

(DU / Net Ac) 

 
Population  

Per DU 

 
Equivalent 

Population 

(Pop/Net Ac) 

 
 
Schools/Public 

 
8.9 

 
3.5 

 
 31.2 

 
Offices 

 
10.9 

 
3.5 

 
  38.2* 

 
Commercial/Hotels 

 
12.5 

 
3.5 

 
  43.7* 

 
Industrial 

 
17.9 

 
3.5 

 
  62.5* 

 
Hospital 

 
42.9 

 
3.5 

 
150.0* 

Figures with asterisk (*) represent equivalent population per floor of the building. 

 

Definitions: 

DU = Dwelling Units 

Ac = Acreage  

Pop = Population 

 

Net Acreage is the developable lot area excluding areas that are dedicated as public 

streets in acres.  Gross Area is the entire area in acres of the drainage basin, including 

lots, streets, etc. 

 

For undeveloped areas, assume Net Acreage = 0.8 x Gross Area in Acres 

 

For developed areas, calculate actual Net Acreage. 

 

Tabulated figures are for general case.  The tabulated figures shall not be used if more 

accurate figures are available. 

 

Population is based on actual equivalent dwelling units (EDU) or the maximum estimate 

obtained from zoning. 

 

Conversion of Fixture Units to Equivalent Dwelling Units (EDU):  The Water Meter 

Data Card, maintained by the Development Services Department, contains a table of 

plumbing fixtures that should be used for determining the equivalent dwelling units 

(EDU’s) for the purpose of estimating the rate of wastewater generation in residential, 

commercial, or industrial areas.  Currently, the basis for conversion is:  20 fixtures = 1 

EDU and 1 EDU = 280 gallons of wastewater per day. 

 

In high rise building areas, flow rates shall be based on the most current, adopted edition 

of the applicable Plumbing Code, assuming one lateral per area.  The most conservative 

flow rate shall govern. 



  

 

PUBLIC UTILITIES DEPARTMENT 

 

PEAKING FACTOR FOR SEWER FLOWS 

(Dry Weather) 

 

Ratio of Peak to Average Flow* 

Versus Tributary Population 
 

                 Ratio of Peak to      Ratio of Peak to 

  Population  Average Flow   Population  Average Flow 
 

 200  4.00    4,800 2.01 

 500  3.00    5,000 2.00 

 800  2.75    5,200 1.99 

 900  2.60    5,500 1.97 

 1,000  2.50    6,000 1.95 

 1,100  2.47    6,200 1.94 

 1,200  2.45    6,400 1.93 

 1,300  2.43    6,900 1.91 

 1,400  2.40    7,300 1.90 

 1,500  2.38    7,500 1.89 

 1,600  2.36    8,100 1.87 

 1,700  2.34    8,400 1.86 

 1,750  2.33    9,100 1.84 

 1,800  2.32    9,600 1.83 

 1,850  2.31    10,000 1.82 

 1,900  2.30    11,500 1.80 

 2,000  2.29    13,000 1.78 

 2,150  2.27    14,500 1.76 

 2,225  2.25    15,000 1.75 

 2,300  2.24    16,000 1.74 

 2,375  2.23    16,700 1.73 

 2,425  2.22    17,400 1.72 

 2,500  2.21    18,000 1.71 

 2,600  2.20    18,900 1.70 

 2,625  2.19    19,800 1.69 

 2,675  2.18    21,500 1.68 

 2,775  2.17    22,600 1.67 

 2,850  2.16    25,000 1.65 

 3,000  2.14    26,500 1.64 

 3,100  2.13    28,000 1.63 

 3,200  2.12    32,000  1.61 

 3,500  2.10    36,000 1.59 

 3,600  2.09    38,000 1.58 

 3,700  2.08    42,000 1.57 

 3,800  2.07    49,000 1.55 

 3,900  2.06    54,000 1.54 

 4,000  2.05    60,000 1.53 

 4,200  2.04    70,000 1.52 

 4,400  2.03    90,000 1.51 

 4,600  2.02     100,000+ 1.50 
                                                                                                                                                                                                                           

 

*Based on formula: Peak Factor = 6.2945 x (pop)-0.1342 

  (Holmes & Narver, 1960) 

FIGURE 1-1 
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