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Technical Memorandum No. 509 

COMBINED SEWER DISCHARGES 

1.0 PURPOSE OF MEMORANDA 

The purpose of these memos is to document the historical activation frequency, discharge 
volume, and impact of San Francisco’s CSDs on the receiving waters of the Pacific Ocean 
and San Francisco Bay. In addition, the TM includes a memo that summarizes a planning 
exercise conducted in February of 2007 to examine the potential infrastructure solutions 
needed to meet a “one or less CSD in a typical year”. This analysis was based on 
expanding the storage and pumping infrastructure identified for early configurations that 
have not been carried forward since the 2007 planning effort. It was determined by the 
SFPUC and the consultants that it was important to capture this concept at the time of 
development so the reviewers could see the progression of information and the analyses 
completed as part of the modeling and planning effort. Please also note that the word 
“alternatives” was used in this project memo instead of “configurations.” This was the 
wording used at the time the PM was written. In the Summary Report, the term was 
updated to “configuration” so as to not confuse the CEQA review process. The 
configurations mentioned herein may have changed or been eliminated and are not 
considered full CEQA alternatives. 

The information contained in this memo is helpful in understanding the historical activation 
frequency of CSDs derived from recorded data. This historical perspective was used by the 
SSMP team to define focus areas for evaluation under the planning effort, but this data was 
also used to validate the collection system model representation of the annual activation 
frequency. Readers of this TM should also review the memos that document the baseline 
annual activation frequency predicted by the calibrated collection system model. The 
combination of the actual performance data and the model predictions will provide a 
reviewer with an understanding of magnitude of historical wet weather overflows and the 
conditions from which analyses were based during development of the SSMP.  

After completion of the SSMP, SFPUC through amendments and additional contracts, have 
continued to update the collection system model and further refine baseline annual 
activation frequency estimates. Reports from these studies and projects are also included 
(by reference) in this cover memo to provide the reviewer with additional resources to 
examine if a current understanding of the model and baseline CSD frequency is desired. 

2.0 REFERENCED DOCUMENTS 

The following is a list and brief summary of the project memos attached to this TM. The 
descriptions provide an overview of how these memo topics relate to the objective of the 
TM. To provide the reviewer with a complete perspective of the efforts to date, additional 
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documents developed as part of additional studies and project are described in the list 
below but are not attached to the TM. The purpose of this is to direct a reviewer to 
additional information, if needed, while keeping maintaining the original structure of the TM. 

PMA23 – Historical CSD Frequency and Location of Discharge: Document provides a 
description and map of CSD locations in both the Oceanside and Bayside systems. 
Historical activation frequency as reported in the annual wet weather reports are presented 
for FY1987 through FY2004. 

PMA11 – Summary of CSD Water Quality Data: Documents the water quality sampling 
data collected at CSD points. References to appendices are not included with this PM but 
are available in monthly reports maintained at SFPUC.  

PMA31 – CSD Mass Balance Analysis: References as mass balance report being 
prepared in support of the SSMP and references the findings of historical mass balance 
analyses that provide an understand of the level of treatment provided by the 
transport/storage boxes that ring the City and the impact of this treatment on CSD quality.  

Model Development, Validation, and Baseline Report (October 2007): Included by 
reference only. This document is included under TM501 but the discussion of the baseline 
CSD activation frequency (Section 4.0) as predicted by the model establishes the starting 
point from which the impact of alternatives were assessed. As part of the calibration effort 
done in advance of this baseline simulation, the model predictions were compared against 
the  

DDMP Draft Technical Memorandum #3, Modeling Approach (12/6/07): Included by 
reference only. This document developed as part of an amended scope of work to the 
SSMP summarizes updates made to the baseline model configuration to support detailed 
evaluation of drainage and flooding concerns in seven focus areas shown in Figure 1. As 
described in Section 1 of the memo, the general approach to modeling for this work focused 
on updates to the model configuration developed as part of the SSMP project: 

The seven focus areas for the study have been selected with input from Bureau of 
Engineering (BOE) staff based on the potential and susceptibility to flooding issues. 
The types, causes, and degree of potential for flooding vary across the seven areas. 
The study will address the potential flooding issues, recommend mitigation criteria 
and alternatives, and provide insight for further future analyses.  

The San Francisco Sewer System Master Plan (SSMP) model was developed using 
the InfoWorks software package to simulate dry-weather and wet weather flows in 
pipes 30-inches and larger. It was developed primarily to predict the frequency and 
volume of combined sewer discharges (CSD) to the Ocean and San Francisco Bay. 
Once calibrated, this tool was then used to analyze the impact of alternatives 
designed to reduce flooding and combined sewer overflows to San Francisco Bay 
and the Pacific Ocean. The current planning level model does not provide the level  
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Figure 1 Focus Areas of DDMP Analysis (2007) 

 

of detail necessary to conduct detailed drainage and flooding assessments. As 
such, it will need to be extended, refined and updated to improve drainage and 
flooding analysis capability. The modifications will server to better simulate existing 
conditions as well as the measures and alternatives that may be considered to 
improve the system. In general, three measures that could be taken to enhance the 
model include: (1) add additional network details (more pipes in upstream areas, 
less than 30-inches in diameter), (2) add more detail to the hydrologic runoff 
simulation component, and (3) add a surface routing hydraulic component. One or 
more of these measures may be used according to the conditions and needs in 
each area. The model may also be further enhanced by taking advantage of more 
extensive or refined data that have become available since the development of the 
original SSMP model. These data include flow and rainfall monitoring data as well 
as more refined physical data such as multi-spectral land use data. 
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Sewer System Improvement Program Report, DRAFT Report for SFPUC Commission 
Review Included by reference only. In support of the SSIP program, the DDMP model 
was used to complete a series of additional analyses to address flooding and conveyance 
concerns outlined in the memo. Significant updates to the model were not made from the 
DDMP configuration, however, minor updates were made to local sewer networks to better 
reflect the objective of the configurations explored as part of this program. The model 
network developed under this project represents the most up-to-date representation of San 
Francisco’s sewer collection system.  

Annotated Outline for One or Less CSD’s Alternatives Analysis (2/9/07): Memo 
presents the results of an exercise conducted in 2007 to understand the magnitude of 
infrastructure needs to control all CSDs to less than one CSD in a typical year. This 
bookend exercise enabled SFPUC to understand the ramifications of going to a high level 
of control. The configurations explored were based on alternatives evaluated in 2007 that 
have since been significantly modified. As noted above, it was determined by the SFPUC 
and the consultants that it was important to capture this concept at the time of development 
so the reviewers could see the progression of information and the analyses completed as 
part of the modeling and planning effort. Note that in PMB12 which can be found in TM603 
(Assumptions for Footprint and Cost Estimate of One Combined Sewer Discharge Per 
Year, 4/10/07) an assessment of the treatment impacts of less than one CSD in a typical 
year is presented. This document should be reviewed in conjunction with the collection 
system alternatives analysis memo (2/9/07) to understand the full impact of this level of 
control. 

Assumptions for Footprint and Cost Estimate of One Combined Sewer Discharge Per 
Year (4/10/07). Included by reference only. This memo can be found in the back of TM 603 
and summarizes the treatment components necessary to achieve one combined sewer 
discharge per year. This document is intended to be a component of the memo referenced 
directly above.  

3.0 SUMMARY 

The collection of memos that comprise TM 508 provide a reader with both a historical 
perspective of CSD activation based on field data collected by SFPUC staff and model 
representation of the annual CSD activation frequency that has been used for various 
planning efforts and exercises. 

In general, the field data was used to calibrate the collection system model so there is an 
expectation that the two types of data will closely match. However, this may not always be 
possible due to annual rainfall variability year-to-year, quality of outfall telemetry data, and 
model refinement in the areas tributary to any of the CSD outfalls. 
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In general, the consultants and SFPUC staff were confident of the model representation of 
the annual activation frequency and believe the baselines used for the different studies 
were an appropriate starting point for considering control options. The additional 
documents, included by reference only, provide a reader with additional documents to 
review in order to understand the evolution and development of the collection system model 
and baseline annual CSD activation frequency and overflow volume used for master 
planning efforts. 
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Technical Memorandum No. 509 

APPENDIX A - PROJECT MEMORANDUM -  
PMA 23 - HISTORICAL CSD FREQUENCY  

AND LOCATION OF DISCHARGE 
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Technical Memorandum No. 509 

APPENDIX B - PROJECT MEMORANDUM - 
PMA 11 - SUMMARY OF CSD WATER  

QUALITY DATA 
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Technical Memorandum No. 509 

APPENDIX C - PROJECT MEMORANDUM -  
PMA 31 - CSD MASS BALANCE  

ANALYSIS 
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Technical Memorandum No. 509 

APPENDIX D - PROJECT MEMORANDUM - ANNOTATED 
OUTLINE FOR ONE OR LESS CSD’S  

ALTERNATIVE ANALYSIS 
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FIGURE 1: LOCATIONS OF ADDITIONAL PUMPING FOR SCENARIOS 1 AND 2

Though the additional points served their purpose of decreasing annual discharges to one or less
per year, the scenario required a tremendous amount of additional treatment capacity (Figure 2).

Figure 2: Additional Treatment Required to Obtain One or Less Average Annual CSD

 SCENARIO TWO

Scenario Two built upon the model runs in Scenario One by incorporating a limited amount of
storage to see the effects of the storage on the pumping rates. As the cost of treatment is high
compared with the less expensive cost of building additional storage, these model runs would
also provide more reasonable solutions, financially speaking, towards the one or less average
annual CSD.
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By placing several storage units in the system, the capacity of the additional treatment units
required could be reduced as these storage tanks capture the peak flows. For this evaluation,
storage was placed at four locations throughout the city. The location and size of the storage
included in the analysis was determined from actual available locations and volumes that could
be placed in the system.

For these runs, additional storage was sited at four locations throughout the City, refer to Figure
3 for the locations and approximate capacities of additional storage added to the system for
Scenario Two. The figure also presents the additional treatment required to obtain less than one
average annual CSD. The treatment numbers in black represent treatment rates for Scenario
Two, treatment rates shown in grey represent treatment rates for Scenario One without additional
storage.

Figure 3: Additional Storage and Treatment to Obtain One or Less Annual Average CSD for
Scenario 2

With the additional storage at the four specified locations, the total pumping rate required to
achieve one or less CSD reduced by approximately 25%. The majority of this decrease in
pumping rate pumping rate occurred in the Oceanside drainage basin as a direct result of the
additional storage at the Lake Merced Transport.

SCENARIO THREE

Scenario Three of the analysis built upon the findings of Scenario One and Two by imposing real-
world factors onto the model runs. Right from the start, it became apparent that no solution for
one or less CSD alternative up to this point was viable. An all pumping/treatment solution, as in
Scenario One, is prohibitively expensive; while a select number of storage locations, as in
Scenario Two, even though it is more effective, did not reduce the pumping volumes drastically
enough. Moreover, the difficulty in adding treatment at locations other than the three current
treatment plants is prohibitive. Therefore, additional treatment was only considered as an option
at the SEP, OSP and NSS.
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Through the course of brainstorming and identifying possible courses of action to arrive at one or
less CSD, four realizations became readily apparent:

1. The capacity of the Southwest Ocean Outfall (SWOO) must be utilized to its full potential,
but to avoid the need to build a new Oceanside outfall, the Oceanside treatment capacity
is limited to 590 mgd.

2. Additional storage will need to be added to the Oceanside to satisfy item number 1.
Likewise, all storage in the system should be fully utilized. In particular, the storage
capabilities of the Cayuga tunnel, all transport storage boxes and all storage facilities
should be utilized completely.

3. A major flow constriction at Channel needs to be remedied before any additional plans
could go on. This important connector will determine inter-operability between the North
Point Treatment Facilities and the Southeast Plant.

4. The only treatment location on the Oceanside is located at the OSP. Therefore, the Sea
Cliff and Mile Rock overflows need to be reduced by increasing storage in the area and
relieving downstream constrictions.

The next series of model simulations attempted to address the above mentioned factors. To
maximize the use of SWOO, and to avert the cost of delivering water to the East, it was decided
to divert as much flow as possible to the West. This was accomplished via the Cayuga Flood
Relief Tunnel. The orifice at the bottom of the tunnel was sized to allow sufficient flows so that
OSP will operate at capacity without causing overflows or flooding in the Cayuga area. An
additional pressure main was added to the Cayuga tunnel connecting the downstream end of the
tunnel to the WST, decreasing the overflows at Lake Merced. Additional storage was added to
the Oceanside adjacent the WST as well as in the Lake St. area. Flow constrictions between the
Richmond and the WST were lessened to decease overflows at Seacliff and Mile Rock.

To reduce the flow constriction between Channel and Islais Creek, a 14 ft tunnel was constructed
connecting the Channel Box and the Islais Creek Box. This tunnel not only provided additional
conveyance between the regions, it also provided additional storage. Various smaller additional
storage units were also added at several locations throughout the city.

The results from these simulations indicate that starting with Alternative 2, and making the above
mentioned storage and conveyance changes to the system, additional treatment  would only be
necessary at SEP to a rate of 220 mgd.
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Figure 4: Treatment to Obtain One or Less Annual Average CSD for Scenario 3 (Storage and
Conveyance Additions not Included in Figure




