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Purpose of Study 

 

The purpose of this study is to determine if the existing public gravity sewer system is able 

to provide adequate capacity for the project.  This report will address if any offsite (public) 

sewer system improvements are needed for the development of the project so that the offsite 

sewer system will be in conformance with the City of San Diego sewer system design 

standards. 

 

The onsite sewer facilities for the project are proposed to be private.  These facilities will be 

designed in accordance with the City’s sewer system design standards. 

 

 

Study Area 

 

In general, the study area for this sewer study are the sewer lines in the vicinity of the project 

that are ultimately tributary to the Otay Valley Trunk Sewer system  

 

A City comment states that the sewer study’s evaluation begin with the first manhole 

proposed and/or utilized by the development (or the first public manhole upstream of the 

private/public point of connection for those connections made via a private sewer lateral) and 

continues downstream to the point of connection with an existing public trunk sewer 18-inch 

in diameter or larger.  Since the project is proposing to connect its private sewer system to 

an existing 18-inch diameter gravity sewer line, the analysis will only address this 

aforementioned gravity sewer line and its upstream development/tributary area. 

 

These existing public sewer facilities in the Otay Mesa area can be seen on Figure 2 and 

Exhibit A at the end of this study. 
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City of San Diego Sewer Design Criteria 

 

Sewer system analyses criteria are based on the Sewer Design Guide, Revised May 2015, 

City of San Diego Public Utilities Department.  This guideline is used for analysis and sizing 

of new gravity sewer lines and for analysis of existing gravity sewer lines.  A summary of the 

design criteria from the Sewer Design Guide is presented in Table 1 below. 

 

 

TABLE 1 

CITY OF SAN DIEGO PUBLIC UTILITIES DEPARTMENT 

SEWER SYSTEM DESIGN CRITERIA 

Criterion 
Design 

Requirement 

Design Guide 

Reference 

Sewage Flow Generation 80 gallons per capita 1.3.2.2 

Industrial Sewage Flow Generation 5,000 gpd/net-acre Table 1-1 

Dry Weather Peaking Factor 
Figure 1-1 based on 

population 
1.3.2.2 

Wet Weather Peaking Factor1 

Basin specific – 

determined by City 

(2.3 for this Study) 

1.3.2.2 

Gravity Flow Hydraulic Formula Manning’s Equation 1.3.3.1 

Manning’s ‘n’ 0.013 1.3.3.1 

Desirable Gravity Flow Velocity 3 fps to 5 fps 1.3.3.1 

Minimum Gravity Flow Velocity 2 fps 1.3.3.1 

Where 2 fps is not achievable Set min. slope at 1% 1.3.3.1 

Maximum Gravity Flow Velocity 10 fps 1.3.3.1 

Maximum Depth of Flow at Peak Wet Weather   

     For 15” Pipe and Smaller d/D  =  0.50 1.3.3.3 

     For 18” and Larger d/D  =  0.75 1.3.3.3 

Net Acreage = 0.80  x  Gross Acres Table 1-1 
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BDM Mixed Use Project Sewer Generation 

 

The sewer generation for the project was developed in accordance with the City of San Diego 

Design Guidelines and Standards.  Multi-family residential sewer generation is estimated 

based on dwelling unit density and a sewage generation of 80 gpd/person as presented in 

Table 1.  The project proposes 430 residential units over 13.45 net-acres.  A net area of 13.45 

net acres equals a net-density for BDM Mixed Use of 31 units per acre.  Table 1-1 in the City’s 

Sewer Design Guide, attached as Appendix B, indicates that 31 units per net-acre falls in the 

range of 3.0 persons per dwelling unit (equivalent to RM-2-5 Zoning).  A dwelling unit density 

of 3.0 persons per dwelling unit and a unit sewage generation of 80 gpd/person results in a 

sewer generation rate of 240 gpd per multi-family dwelling unit for this project. 

 

Table 2 presents the projected sewer generation for the project. 

 

 

TABLE 2 

BDM MIXED USE SEWER GENERATION  

Land Use Quantity  
Generation 

Factor 

Average 

Sewer Generation, 

gpd 

Multi-Family Residential  

(31 DUs/net acre) 
430 Units 240 gpd/unit 103,200 

Commercial 
6,000 SF 

0.2 Ac 
3,500 gpd/Ac 700 

TOTAL      103,900 = 72 gpm 

 

 

From the City of San Diego’s Sewer Design Guide, Figure 1-1, the peak dry weather flow to 

average flow ratio is approximately 2.41 based on the formula presented in the figure, 

resulting in an estimated peak dry weather flow of 249,886 gpd (174 gpm).   

 

Appendix B presents the backup data for determining the peaking factors.  For estimating 

the peak flows, average flow was based on the project’s average sewer generation presented 

in Table 2. 
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Proposed Onsite Private Sewer Lift Station 

 

The onsite private sewer lift station will provide service to the entire BDM Mixed Use project.  

The lift station will be a duplex submersible pump station with either precast concrete or 

fiberglass wet well, pump control panel, emergency generator, and odor control system (if 

needed). 

 

The pumping capacity of the private lift station must account for the peak sewage flow into 

the station.  From the flow calculations presented above, the peak dry weather flow to the lift 

station is 249,886 gpd (174 gpm).  Using the previous lift station peaking factor of 1.3, the 

peak design flow is 324,852 gpd (226 gpm).  In a 4-inch force main, this flow will achieve a 

velocity of 5.8 fps.  This satisfies the City design criteria of 4 to 8 fps for sewer forcemains. 

 

The private sewer lift station is proposed to include a permanent emergency power generator 

so that sewage pumping can be maintained during power outages.  The lift station will be 

designed with two submersible pumps, each capable of handling the full flow from the project.  

It is unlikely that both pumps would be out of service at the same time. 

 

The private onsite gravity sewer is designed to flow into the private onsite sewer lift station 

which is in the southeast area of the BDM Mixed Use project site.  The private sewer lift 

station’s preliminary site plan is shown on Figure 3. 

 

 

BDM Mixed Use Sewer System Analysis 

 

The offsite analysis completed for the project calculated the measured and projected sewer 

flows through the existing gravity sewer lines in the vicinity of the project’s point of 

connection.  These offsite sewer calculations/analyses are presented in Appendix C along with 

a summation of existing offsite sewage flows.  Exhibit A in the back of this report presents 

the corresponding manhole number diagram.   
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The sewer system analysis for the BDM Mixed Use project will need to take into account 

sewage flows from existing development that is upstream of the project’s point of connection.  

The BDM Mixed Use project will tie into this particular stretch of 18-inch diameter gravity 

sewer.  Table 3 summarizes the parameters of the existing development and its 

corresponding sewer flow.   

 

 

TABLE 3 

EXISTING SEWER FLOWS AT BDM MIXED USE PROJECT POINT OF CONNECTION 

(CORPORATE CENTER DRIVE AND BUSINESS CENTER COURT INTERSECTION) 

Description Quantity Sewer Generation Factor Total Avg. Flow, gpd 

Industrial 58 net-acres 5,000 gpd/net-acre 290,000 

 

 

Parameters of the existing gravity sewer lines were obtained from the City to accurately 

model the existing gravity sewer infrastructure (size, invert elevations, location etc.).  These 

are included in Appendix D. 

 

As shown in Model 1 of the spreadsheet calculations in Appendix C, the existing sewer flow 

within the study area is shown to be well below three quarters full in the existing 18-inch 

diameter gravity sewer lines with a maximum d/D ratio of 0.33.   

 

Existing Sewage Flow Plus Proposed and Project Flow.  Model 2 of the spreadsheet 

calculations in Appendix C presents the results of the offsite sewer system analyses when 

including the estimated flows from the project.  The project is proposing to sewer all 430 of 

its multi-family residential units to the existing 18-inch diameter gravity sewer line north of 

the site at the Corporate Center Drive and Business Center Court intersection.  Since the 

project is proposing to connect its private sewer system to an existing 18-inch diameter 

gravity trunk sewer line, the model 2 analysis only addresses this particular gravity sewer 

line and its upstream development/tributary area. 
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The maximum d/D ratio increases from 0.33 to 0.44 when the proposed project is added to 

the existing 18-inch diameter gravity sewer line.  These depths for the existing 18-inch 

diameter gravity sewer lines are below the City design criteria of 0.75 d/D. 

 

Onsite Private Gravity Sewer System.  The onsite gravity sewer facilities for the project 

are proposed to be private.  These facilities will be designed in accordance with the City’s 

sewer system design standards.  The onsite gravity sewer facilities have not been formally 

designed at the time of this study.  A preliminary sizing of the project’s proposed private 

gravity sewer lines are included in Appendix C.  The project will be connecting to the proposed 

private sewer lift station with either an 8-inch diameter private gravity sewer line at 

approximately a 0.5 percent slope or a 10-inch diameter private gravity sewer line at 

approximately a 0.3 percent slope. 

 

 

Conclusions and Recommendations 

 

The following conclusions and recommendations are summarized based on the sewer system 

analysis prepared for the proposed BDM Mixed Use project. 

 

1. The proposed project consisting of 430 multi-family dwelling units and 6,000 square 

feet of commercial will gravity sewer to a proposed private sewer lift station located 

on the southeast corner of the proposed project.  The proposed private sewer lift 

station’s force mains will discharge into a proposed private manhole before connecting 

to the existing public manhole on the existing 18-inch diameter gravity sewer line at 

the Corporate Center Drive and Business Center Court intersection. 

 

2. The development of the project is projected to result in average sewage flow of 103,900 

gpd.   

 

3. Existing gravity sewer lines are currently calculated to have a d/D of approximately 

0.33 in the 18-inch diameter segments under existing peak flow.  The addition of the 

project’s peak sewage flow would increase the d/D to 0.44.  These depths are below the 

City design criteria of 0.75 d/D for the 18-inch diameter segments.   
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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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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 



 

 

APPENDIX C 

 

 

SEWER ANALYSIS 

 

 

1. Existing Flows – Existing Public Sewer 

2. Existing Flow plus Project Flow – Existing Public Sewer and Proposed Private 

Sewer 

 

• Reference Exhibit A for Manhole Diagram 

 

  



DATE:

FOR: SHEET 1 OF 2
BY: REFER TO PLAN SHEET:

M.G.D. C.F.S.

5485063 509.08 5485061 507.61 621 290,000 290,000 2.10 607,715 1.0 607,715 0.608 0.940 15 0.24 0.138576 0.46250 0.37 0.2642 2.28 58 Net-Acres Commercial

5485063 507.61 5485061 507.12 155 0 290,000 2.10 607,715 1.0 607,715 0.608 0.940 18 0.32 0.073743 0.40500 0.27 0.1711 2.44

5485061 507.12 5485060 506.09 691 0 290,000 2.10 607,715 1.0 607,715 0.608 0.940 18 0.15 0.107392 0.49500 0.33 0.2260 1.85

5485060 506.09 5485058 505.78 69 0 290,000 2.10 607,715 1.0 607,715 0.608 0.940 18 0.45 0.061858 0.37500 0.25 0.1535 2.72

5485058 505.78 5485056 505.29 192 0 290,000 2.10 607,715 1.0 607,715 0.608 0.940 18 0.26 0.082074 0.42000 0.28 0.1800 2.32

5485056 505.29 5485054 505.05 29 0 290,000 2.10 607,715 1.0 607,715 0.608 0.940 18 0.83 0.045577 0.31500 0.21 0.1199 3.49

5485054 505.05 5485052 504.41 294 0 290,000 2.10 607,715 1.0 607,715 0.608 0.940 18 0.22 0.088866 0.45000 0.30 0.1982 2.11

5485052 504.41 5470506 504.02 125 0 290,000 2.10 607,715 1.0 607,715 0.608 0.940 18 0.31 0.074229 0.40500 0.27 0.1711 2.44

Min Slope Max dn/D

0.15 0.37

RES. = Resdidential

COM. = Commercial

INST. = Institutional

Note: 1 Industrial Net Acre = 5,000 gpd 

I.E.
(ft)

I.E.
(ft)

LENGTH
(ft)

SEWER STUDY SUMMARY

dn (feet)
DEPTH K' 

(1)

COMBINED PEAK 
FLOW (DESIGN FLOW) NOTES

LINE SIZE 
(inches)

DESIGN 
SLOPE 

(%)

VELOCITY 
(f.p.s.)

dn/D(2)
Ca for 

Velocity(3)

6/13/2022

BDM Mixed Use City of San Diego (Existing Flows Only) Existing Public Sewer

Dexter Wilson Engineering, Inc.

PEAK PUMPED 
FLOW
 (gpd)

FROM TO

JOB NUMBER:

PDWF 
PEAKING 
FACTOR

AVG. DRY 
WEATHER 
FLOW (gpd)

IN-LINE 
FLOW

LIFT STATION 
PEAKING 
FACTOR

PDWF
 (gpd)

EXHIBIT A1125-001

1 K' based on n = 0.013
2 dn/D using K' in Brater King Table 7-14
3 From Brater King Table 7-4 based on dn/D \\ARTIC\Eng\1125001\2022-06-13 BDM Mixed Use Sewer Calculation Worksheet Existing Flow.xlsx Full Layout



DATE:

FOR: SHEET 2 OF 2
BY: REFER TO PLAN SHEET:

M.G.D. C.F.S.

5485063 509.08 5485061 507.61 621 290,000 290,000 2.10 607,715 1.0 607,715 0.608 0.940 15 0.24 0.138576 0.46250 0.37 0.2642 2.28 58 Net-Acres Commercial

5485063 507.61 5485061 507.12 155 103,900 393,900 2.01 792,211 1.3 1,029,875 1.030 1.594 18 0.32 0.124969 0.52500 0.35 0.2450 2.89 Proposed Project Point of Connection

5485061 507.12 5485060 506.09 691 0 393,900 2.01 792,211 1.3 1,029,875 1.030 1.594 18 0.15 0.181994 0.66000 0.44 0.3328 2.13

5485060 506.09 5485058 505.78 69 0 393,900 2.01 792,211 1.3 1,029,875 1.030 1.594 18 0.45 0.104829 0.48000 0.32 0.2167 3.27

5485058 505.78 5485056 505.29 192 0 393,900 2.01 792,211 1.3 1,029,875 1.030 1.594 18 0.26 0.139088 0.57000 0.38 0.2739 2.59

5485056 505.29 5485054 505.05 29 0 393,900 2.01 792,211 1.3 1,029,875 1.030 1.594 18 0.83 0.077238 0.42000 0.28 0.1800 3.93

5485054 505.05 5485052 504.41 294 0 393,900 2.01 792,211 1.3 1,029,875 1.030 1.594 18 0.22 0.150598 0.58500 0.39 0.2836 2.50

5485052 504.41 5470506 504.02 125 0 393,900 2.01 792,211 1.3 1,029,875 1.030 1.594 18 0.31 0.125794 0.54000 0.36 0.2546 2.78

103,900 103,900 2.41 249,886 1.0 249,886 0.250 0.387 8 0.45 0.220923 0.32667 0.49 0.3827 2.27

103,900 103,900 2.41 249,886 1.0 249,886 0.250 0.387 10 0.32 0.144492 0.31667 0.38 0.2739 2.03

Min Slope Max dn/D

0.15 0.44

RES. = Resdidential

COM. = Commercial

INST. = Institutional

Note: 1 Industrial Net Acre = 5,000 gpd 

Proposed onsite pvt. gravity sewer will be 
confirmed during final design

Onsite Pvt.

6/13/2022

BDM Mixed Use City of San Diego (Existing Flows plus Project Flows) Existing Public Sewer plus Proposed Private Sewer

Dexter Wilson Engineering, Inc.

PEAK PUMPED 
FLOW
 (gpd)

FROM TO

JOB NUMBER:

PDWF 
PEAKING 
FACTOR

AVG. DRY 
WEATHER 
FLOW (gpd)

IN-LINE 
FLOW

LIFT STATION 
PEAKING 
FACTOR

PDWF
 (gpd)

EXHIBIT A1125-001

NOTES
LINE SIZE 

(inches)

DESIGN 
SLOPE 

(%)

VELOCITY 
(f.p.s.)

dn/D(2)
Ca for 

Velocity(3)

I.E.
(ft)

I.E.
(ft)

LENGTH
(ft)

SEWER STUDY SUMMARY

dn (feet)
DEPTH K' 

(1)

COMBINED PEAK 
FLOW (DESIGN FLOW)

1 K' based on n = 0.013
2 dn/D using K' in Brater King Table 7-14
3 From Brater King Table 7-4 based on dn/D \\ARTIC\Eng\1125001\2022-06-13 BDM Mixed Use Sewer Calculation Worksheet Existing plus Project Flow.xlsx Full Layout





 

 

APPENDIX D 

 

 

EXISTING SEWER REFERENCE INFORMATION  



!.

!.

!.

!.

!.

!.

!.

!.

!.!.

!.

!.

!.!.

!.

!.

!.

!.

!.

!. !. !.

!.!.

!.

!.!.
!. !.

!.

!.

!.

!.

!.

!.

!.
!.

!.

!.

!.

!.

!.

!.

!.

!. !. !.!.

!. !.

!.

!.
!. !.

!.

!.

!.

!.

!.

!.

!. !.

!.!.

!.

!.

!.

!.

!.
!. !.!.!.

!.!.!.

!.
!.!.!.

!.

!.
!.!.

!.

!.

!. !.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.
!.

!.

!.
!.

!.

!.

!.

!.

!.

!.

!.

!.

!.!.

!.

!.

!.

!.

!.

!.

!. !.

!.

!.

!.
!.

!.

!.
!.

!.

!.

!.

!.

!. !. !. !.
!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!. !.

!.

!.

!.

!.

5518905

5470506

5485052
5485054

5485056

5485058

5485060
5485061

5485063

I-905 EB

OTAY MESA

CAM MAQUILADORAI-905 WB OFF

PR
IVA

TE

I-905 WB

PRIVATE

PRIVATE

SURFRIDER

PRIVATE

PRIVATE

PRIVATE

PRIVATE

PR
IVA

TE

PRIVATE

PRIVATE

PRIVATE

SIKORSKY

RO
CK

BL
UF

FOC
EA

N G
AT

E

EX
PO

SIT
IO

N

AVIATOR
CA

LL
E

AL
BA

TR
OS

S

PR
IVA

TE

PRIVATE

PRIVATE

LE
EW

A R
DI

SL
E

CORPORATE CENTER

IN
NO

VA
TIV

E

PRIVATE

FA
IRC

HI
LD

MA
R R

EE
F

CURRAN

EM
ER

AL
D 

CR
ES

T

PR
IVA

TE

FAIRCHILD

PA
CI

FI
C R

IM

HE
RI

TA
GE

AQUA COVE

DATSUN

PR
IVA

TE

I-905 EB ON

EXECUTIVE CENTER

BUSINESS
CENTER

POGO

PRIVATE

PROGRESSIVE

FINN

OTAY VALLEY

5485055

5485059

5470507

54
85

06
2

5485057

54
85

05
3

5518922

54
85

05
0

µ

0 400 800200
Feet

DEXTER WILSON ENGINEERING, INC. CONSULTING  ENGINEERS (760) 438–4422 

EXHIBIT
EXISTING SEWER FACILITES

BDM MIXED USE

DE
XT

ER
 W

ILS
ON

 E
NG

IN
EE

RI
NG

 IN
C.

Do
cu

me
nt 

Pa
th:

 \\A
rtic

\G
IS\

11
25

00
1\E

xh
ibi

t_S
ew

er.
mx

d  
    

    
Da

te 
Sa

ve
d: 

6/1
3/2

02
2 2

:14
:00

 PM
LEGEND

!. Sewer MH - City of SD
Sewer Pipeline - City of SD

MH Number  RIM Elev (ft)  Invert Elev (ft)  Depth (ft) 
5518905 517.96           509.08                8                  
5485063 513.03           507.61                5                  
5485061 512.13           507.12                5                  
5485060 513.97           506.09                7                  
5485058 515.79           505.78                10               
5485056 517.21           505.29                11               
5485054 517.50           505.05                12               
5485052 519.43           504.41                15               
5470506 516.44           504.02                12               

Pipe 
Number

 Length 
(ft) 

 Pipe Dia. 
(in) 

 Invert Elev. 
Up (ft) 

 Invert Elev. 
Dn (ft) 

5518922 621       18             509.08         507.61         
5485062 155       18             507.61         507.12         
5485050 691       18             507.12         506.09         
5485059 69          18             506.09         505.78         
5485057 192       18             505.78         505.29         
5485055 29          18             505.29         505.05         
5485053 294       18             505.05         504.41         
5470507 125       18             504.41         504.02         
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