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Introduction: 
 

This report presents a preliminary sewer system analysis for the Gramercy project site, located in 
the Serra Mesa community of San Diego, California. The site is situated at the northwest corner 
of the intersection of Gramercy Drive and Ruffin Road. A vicinity map is provided in Figure 1, 
below. 
 
The proposed Gramercy development will consist of 199 for-sale residential units, 8 of which will 
be designated as shopkeeper units. 
 
 

 
 
 
 

Figure 1: Vicinity Map 
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Purpose of Study: 
 
The purpose of this study is to provide a preliminary sewer system analysis for the proposed 
Gramercy project. The intent of said study shall help determine the impact the project has on the 
existing City of San Diego sewer system. The sewer system analysis has been performed to 
determine the adequacy of the proposed private sewer systems within the project boundary.  
 
Project Description:  
 
The proposed Gramercy project consists of 199 for-sale dwelling units, 8 of which shall be set 
aside as shopkeeper units. The sanitary sewer system will be an “engineered sewer system”, and 
the design criteria used for this study is City of San Diego Sewer Design Guide, dated May 2015 
and the City of San Diego Regional Standard Drawings for on-site sewer mains. All proposed 
sewer mains will be private and constructed to be 8-inch in diameter, and manhole spacing shall 
follow the design guidelines per the Sewer Design Guide. 
 
Design Criteria and Project Flows:  
 
The City of San Diego Sewer Design Guide (Revised May 2015) provided the design criteria 
applied to the analysis of the sewer system in this report and is summarized below. 
 
Gravity sewer lines are designed to convey peak dry weather flow. Pipes 15” in diameter and 
smaller are designed to convey this flow with a maximum depth-to-diameter (d/D) ratio of 0.50. 
Pipes larger than 18” inches in dimeter are designed for a maximum d/D ratio of 0.75. Gravity 
sewer lines are designed to maintain a minimum velocity of 2.0 feet/second to prevent deposit of 
solids or have a minimum slope of 1 percent. 
 
Sewage generation estimates were developed in accordance with the Sewer Design Guide for flows 
of residential condominiums. 1 Residential unit is equivalent to 1 EDU and 1 EDU is equivalent 
to 280 Gallons per day. The population served per building is 3.5 people per DU.  
 
Existing Sewer System: 
 
Based on available record drawings (17527-D and 17287-1-D, see Appendix H), there is an 8-inch 
vitrified clay (VCP) line in Gramercy Drive. Additional record drawings (14630-L, see Appendix 
H) indicate approximately 1,065 linear feet of 8-inch VCP sewer line extending south along Ruffin 
Road. Offsite flows from 34 apartment complexes within the Serra Mesa community discharge 
into these sewer mains on Gramercy Drive and Ruffin Road. 
 
No flow monitoring data is available for the existing sewer system in Ruffin Rd. and Gramercy 
Dr. Existing sewer flows adjacent to the project were estimated using Table 1-1, City of San Diego 
Sewer Design Guide Density Conversions. The area of existing buildings was estimated using 
aerial imagery and current zoning to estimate the population of each building resulting peak sewer 
flow in the existing sewer mains in Ruffin Rd. and Gramercy Drive. It should be noted that these 
estimates are conservative and likely overestimate existing peak flows.  
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Existing Flow Contribution estimates 
 
Buildings 1-15 (see Appendix D) flow through a private 4-inch PVC lateral that connects to an 
existing manhole on Gramercy Drive, southwest of the project site (see Drawing 17527-D). Flow 
through this private lateral to the 4-inch PVC main was calculated at 0.161 CFS (see Appendix E 
for existing flow conditions). 
 
Buildings 16-19 (see Appendix D) discharge via an existing private 8-inch VCP lateral that 
connects to an existing manhole on Gramercy Drive, located east of the previously described 
lateral (see Drawing 17287-1-D). Flow through this lateral to the 8-inch VCP main on Gramercy 
Drive was calculated at 0.065 CFS (see Appendix E). 
 
Buildings 20-29 (see Appendix D) discharge to an on-site existing 8-inch VCP sewer line located 
at the north end of the project site, which connects to the existing manhole on Ruffin Road (see 
Drawing 14630-L). The flow through this line to the 8-inch VCP main on Ruffin Road was 
calculated at 0.140 CFS (see Appendix E).  
 
Building 30 (see Appendix D) discharges directly to the 8-inch VCP sewer main on Ruffin Road, 
between the plug and existing manhole (see Drawing 14630-L). The calculated flow is 0.018 CFS 
(see Appendix E). 
 
For Buildings 31–34 (see Appendix D), the splash exhibit (see Appendix H) does not indicate 
sewer laterals servicing the apartments from either street adjacent to it. Therefore, to provide a 
conservative analysis, it is assumed that Buildings 31–34 discharge directly to the existing 8-inch 
VCP sewer main along Ruffin Road, between Existing Manhole (Ex. MH) 138 and Ex. MH 131. 
The corresponding calculated flow contribution is 0.035 CFS (see Appendix E). 
 
Review of record drawings and calculated flow contributions indicates that all adjacent apartment 
complexes to the Gramercy project site ultimately discharge into the existing 8-inch VCP sewer 
mains along Gramercy Drive and Ruffin Road. The total existing flow from all adjacent apartment 
complexes contributing to the system is 0.350 CFS (see Appendix E). This value represents the 
cumulative discharge from Buildings 1 through 34 (and conservatively assumed flows from 
Buildings 31–34) and establishes the baseline condition for evaluating downstream sewer capacity 
in relation to the proposed project. 
 
The method for calculating the existing sewage flow on the project site was obtained using the 
City of San Diego Public Utilities Department, “Sewer Design Guide”, dated May 2015.  
 
Please see Table 1 below for the summarized existing sewer flow calculations. 
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TABLE 1  
SEWER  FLOW SUMMARY – OFFSITE EXISTING FLOWS 

BUILDING USE 
ESTIMATED 

AREA 
(SF)** 

AREA 
(ACRES) 

FLOORS 
EQUIVALENT 
POPULATION 
(POP/NET AC) 

TOTAL 
POPULATION 

AVERAGE 
FLOW 
(GPD) 

PEAK 
FLOW 
(CFS) 

Existing Condition  
Gramercy 
Apartments 
(Adjacent to 
Project Site, 
serviced by 
Gramercy Dr. 
Lateral) 

92,000 2.11 2 111.8 472.0 37,779 0.161 

Woodbridge 
Apartments 
(Serviced by 
Gramercy Dr. 
Lateral, Ex. MH 
128) 

41,800 0.96 2 87 167.0 13,358 0.065 

Woodbridge 
Apartments 
(Serviced by 
Ruffin Rd. Lateral, 
Ex. MH 139) 

100,400 2.30 2 87 401.0 32,086 0.140 

Taft Middle 
School (Serviced 
by lateral on 
Gramercy) 

149,149 3.424 1 31.2 107 8,560 0.045 

Commercial 
Building (Serviced 
by Lateral on 
Gramercy) 

16422 0.378 1 43.7 17 1,320 0.009 

Woodbridge 
Apartments 
(Serviced by 
Ruffin Rd. Sewer) 

9,300 0.213 2 87 37 2,972 0.018 

Ruffin Road 
Apartments 
(Assumed service 
by Ruffin Rd 
sewer system.) 

20,000 0.459 2 87 80.0 6,389 0.035 

Existing Off-Site Total Flow 102,464 0.382* 
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*Due to the calculation method used to calculate peak flow, and from there the peak dry 
weather sewage flow (CFS), the sewage flow does not increase linearly. Put another way, when 
the existing flows from adjacent apartments are combined to estimate a total existing flow, 
these do not add to 0.473 as would be expected of a linear calculation, rather, using the 
equations outlined in the “Sewer Design Guide” yields a total existing sewage flow of 0.382 CFS. 
**See Appendix D for the square footage of the existing buildings as determined from the 
Google Earth measuring tool.  
 
Proposed Sewer System Analysis: 
 
The project proposes three permanent points of connection to the existing sewer system for three 
independent sewer systems, see Appendix B for calculations. Refer to the Sewer System Exhibit 
for the proposed permanent sewer system in Appendix C.  
 
Point of connection one (MH #100) will connect to the existing 8-inch VCP sewer main on 
Gramercy Drive. Upstream of MH #100 will be 1591.56 LF of private 8-inch sewer lines. These 
proposed private 8-inch sewer lines will convey the proposed 74 EDU flow that makes up the first 
sewer system (System 100). The proposed flow rate of POC #1 is calculated to be 0.096 CFS (see 
Table 3 in Appendix B). Prior to POC #1, the maximum depth/Diameter (d/D) ratio in this system 
in the existing 8-inch line is 0.30 (see Table 6 in Appendix E).  
 
Point of connection two (MH #200) will connect to the existing 8-inch VCP sewer main on 
Gramercy. Upstream of MH #2 will be 1279.15 LF of private 8-inch sewer lines. The POC #2 will 
include the installation of a 5’ sewer manhole. These proposed 8-inch sewer lines will convey the 
proposed 93 EDU flow that makes up the second sewer system (System 200). The proposed flow 
rate of POC #2 is calculated to be 0.117 CFS (see Table 4 in Appendix B). Prior to POC #2, the 
maximum depth/Diameter ratio in this system in the existing 8-inch line is 0.38 (see Table 6 in 
Appendix E). 
 
Point of connection three (MH #300) will connect to the existing 8-inch VCP sewer main on Ruffin 
Road. Upstream of MH #3 will be 849.24 LF of private 8-inch sewer lines. These proposed 8-inch 
sewer lines will convey the proposed 32 EDU flow that makes up the third sewer system (System 
300). The proposed flow rate of POC #3 is calculated to be 0.046 CFS (see Table 5 in Appendix 
B). Prior to POC #3, the maximum depth/Diameter (d/D) ratio in this system in the existing 8-inch 
line is 0.22 (see Table 6 in Appendix E). 
 
Post Development Sewage Flow Conditions: 
 
The proposed Gramercy Project will discharge 100 percent of its wastewater through new private 
8-inch sewer laterals, which will connect to the upstream ends of the existing public 8-inch VCP 
sewer mains located along Gramercy Drive and Ruffin Road. 
 
Refer to Table 8 in Appendix G for the estimated post-development peak flow calculations 
within the 8-inch VCP sewer main on Gramercy Drive and the 8-inch VCP sewer main on Ruffin 
Road, as well as the combined peak flow at the downstream junction where the two mains 
converge. 
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See Table 2 below for a summary of the existing conditions of the existing 8-inch VC sewer 
main at the end of our analysis at Ex. MH 132 in comparison to the proposed conditions once the 
Gramercy Apartments and its sewer laterals are built.  

 

 
*Note: The method used to calculate the peak dry weather sewage flow (CFS) does not 
increase linearly with population. Put another way, while the project site proposes flows 
of 0.096, 0.117, and 0.046 CFS, the net increase of the project site’s flows into the 8-inch 
VC sewer main where Gramercy Drive and Ruffin Rd converges is 0.174 CFS. However, 
when the increased flows of 0.174 CFS are combined with the existing 0.382 CFS from 
the adjacent apartments to receive a total flow using the “Sewer Design Guide,” the non-
linear calculation yields a total proposed sewage flow of 0.556 CFS. 

 
 
The results of the analysis indicate that all proposed sewer systems are adequately sized by not 
exceeding the maximum depth/Diameter (d/D) of 0.5. All proposed sewer sections meet the 
minimum 2 feet/second velocity requirement or have a minimum slope of 1 percent. However, at 
the end of the analysis, post-development, the (d/D) ratio exceeds 0.5, requiring a comprehensive 
sewer study of the area to find the downstream location where the proposed additional average 
flow is 10% of the existing average flow. Refer to Appendix A for Sewer Design Guide references. 
Refer to Appendix B for the tabulated proposed sewer system analysis and Appendix C for the 
corresponding sewer study exhibit. 
 
Required Capacity Down Stream of New Gravity Sewer: 
 
The post-development peak flow analysis of the existing sewer system was analyzed two pipe 
reaches downstream from POC #2, the lowest point of discharge from the proposed 
development. The resulting depth-to-diameter ratio (d/D) is slightly above the depth 0.5 criteria 
for an 8-inch sewer main. This study found the d/D just upstream of existing MH 132 with all 
additional flow from the proposed development was 0.55. This is primarily a function of the low 
slope of the existing sewer main in this area. The existing slope of 0.6% based on City of San 
Diego GIS records.   
 
At the request of City Staff during the review process of this study an additional analysis of the 
downstream sewer system was evaluated to the point where the estimated average flow 
contributed by the proposed development is less than 10 percent of the average flow in the 
existing sewer system.  
 

TABLE 2 
EX. 8-INCH VC SEWER MAIN (EX. MH 132 to 133) SUMMARY 

 EXISTING VS. PROPOSED CONDITIONS 

 EXISTING PROPOSED 
FLOWS (CFS) 0.382 0.556 
dn/D RATIO 0.44 0.55 

VELOCITY (FT/S) 2.55 2.80 
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The proposed project will add 199 equivalent dwelling units (EDUs) to the existing sewer 
system, resulting in an estimated average flow of 0.086 cubic feet per second (CFS). To satisfy 
the 10 percent criterion, the downstream sewer system was analyzed to the location where the 
existing average system flow exceeded 0.86 CFS. 
 
The analysis found that average flow of the existing sewer system exceeds 0.86 (CFS) in a 12-
inch main between existing MH 73 and Ex. MH 248. Please see Appendix F for calculations and 
support exhibit. 
 
Conclusions: 
This preliminary sewer system analysis for the Gramercy project evaluates the adequacy of the 
existing City of San Diego sewer network and the impacts of the proposed development, using the 
City’s Sewer Design Guide (May 2015) for criteria and methods. The project proposes 199 for‑sale 
dwelling units (including 8 shopkeeper units) and three independent points of connection (two to 
the 8‑inch VCP main in Gramercy Drive and one to the 8‑inch VCP main in Ruffin Road).  
 
Existing off‑site contributors to the Gramercy and Ruffin Road mains were quantified from record 
drawings and conservative land‑use estimates, establishing a baseline peak dry‑weather flow of 
0.382 CFS at the downstream junction where the two 8‑inch mains converge.  
 
Post‑development, the combined peak flow at that junction is estimated to increase to 0.556 CFS. 
At the critical downstream reach analyzed (near Ex. MH 132–133), the depth‑to‑diameter ratio 
(d/D) rises from 0.44 to 0.55, attributable primarily to the low existing slope of approximately 
0.6%; minimum velocity criteria (≥2 ft/s) are maintained. While all proposed private 8‑inch 
systems satisfy City standards for velocity and slope, the d/D > 0.50 in the public 8‑inch segment 
indicates a localized capacity constraint under peak dry‑weather conditions, warranting 
downstream confirmation per City guidance. 
 
In response to City staff direction, a supplemental downstream analysis was performed to the point 
where the project’s average flow contribution (~0.086 CFS from 199 EDUs) is less than 10% of 
the existing average flow. That threshold is met within a 12‑inch main between Ex. MH 73 and 
Ex. MH 248, indicating that beyond this reach the system has sufficient capacity to accommodate 
the project without triggering off‑site upsizing.  
 
Overall, the analysis concludes: 
The on‑site private sewers are adequately sized and compliant with City criteria (velocity, slope, 
and routing) for the proposed EDUs and connections. 
 
A minor exceedance of the d/D criterion (0.55 in an 8‑inch public segment) occurs immediately 
downstream of the tie‑ins due to existing geometry/slope; however, the project’s influence 
diminishes rapidly, and the 10% rule is satisfied within the downstream 12‑inch system, where 
capacity is adequate.  
 
Subject to City concurrence with the supplemental downstream findings and typical conditions of 
approval, the project wastewater discharge can be accommodated by the existing public system, 
and no off‑site capacity improvements are anticipated within the study limits.  
.



 

 

 

 

Appendix A 

COPY OF TABLE 1-1 AND FIGURE 1-1 

FROM CITY OF SAN DIEGO 

SEWER DESIGN GUIDE



 

 

 



 

 

 



 

 

 

 

  



 

 

 

Appendix B 

PROPSOED SEWER SYSTEM                                     

PIPE HYDRAULIC CALCULATIONS 
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Appendix C 

 

PROPOSED SEWER SYSTEM EXHIBIT 
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Appendix D 

KEY MAP FOR EXISTING POPULATION 

QUANTITIES 
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Appendix H 

REDUCED COPIES OF CITY OF SAN DIEGO 

RECORD DRAWINGS 
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