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Technical Memorandum No. 511 

FLOOD CONTROL AND STORMWATER  
MANAGEMENT PROGRAM 

1.0 PURPOSE/GOALS OF FLOOD CONTROL AND 
STORMWATER MANAGEMENT PROGRAM 

The Flood Control and Stormwater Management Program is designed to reduce flooding to 
the extent practicable by identifying and targeting problem areas, prioritizing flood relief 
projects, optimizing existing facilities and conditions, and supplementing and modifying 
existing facilities where needed. In addition to flood control, overall system improvement 
needs will be evaluated to optimize existing infrastructure conditions and use, but not 
limited to use of the ground mass for stormwater retention and storage using low impact 
design (LID) techniques where it is safe and practical. The purpose of this memorandum is 
to summarize key improvements by basin and to present estimated project costs. Low 
impact design approaches to stormwater management are discussed in detail in a 
companion technical memorandum entitled “Low Impact Design Implementation.” 

Information contained within this document represents the results of the work completed 
during development of the SSMP and the DDMP. Many of the concepts and ideas have 
been further refined in developing the SSIP. Readers should reference the Sewer System 
Improvement Program Report, DRAFT Report for SFPUC Commission Review (7/27/10) 
and the Wastewater Enterprise Sewer System Improvement Program (SSIP) Level of 
Service (LOS) Flooding Analysis Support for July 27, 2010 SFPUC Commission 
Presentation (dated 8/10/10) for current recommendations on defining levels of service for 
flood control and projects that have been identified as necessary to maintain the proposed 
level of service. 

2.0 DEFINITION OF FLOOD PROTECTION NEEDS 

2.1 Current Standard 

The stormwater and sewage collection and storage system in San Francisco has been 
designed to meet the requirements of a specified design storm by conveying and storing 
flow within the collection facilities prior to treatment, disinfection, and discharge. Excess 
storm flow that cannot enter the system is carried within the soil mass and on the street 
surfaces until the water level inside the collection system has receded and storage capacity 
has been restored. Increasing tide level, the amount of storage, and treatment capacity 
influence the effectiveness of the upstream collection system. It is recommended that the 
Wastewater Enterprise (WWE) review and modernize current design standards to establish 
flooding level of service and performance expectations. 
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2.2 Causes of Flooding Problems 

Flooding problems in San Francisco fall into one of six basic root causes: 

1. Changed land use conditions – San Francisco developed from the areas around the 
bay back up into the uplands. The early sewers that drained the bayside development 
received little runoff from the undeveloped upstream areas. However, as the city 
population grew, there are areas that have subsequently experienced intensive 
development. These developments, such as more roads and infilling of historical 
creek beds and the San Francisco Bay, resulted in more impervious areas and larger 
peak runoffs of stormwater that could increase the risk of surcharging the sewers in 
the lowlands and flooding during significant storm event conditions. Remedies to this 
problem include, but are not limited to, possible code changes, reducing the runoff 
coefficient to reduce flow, replacement of older sewers with larger sewers to reflect its 
current land use and development, and lowering of the friction factor in major 
concrete trunk sewers to increase functional capacity. 

2. Subsidence – Properties in topographically low areas that are constructed on bay fill 
(China Basin, Bayview/Hunters Point) are experiencing subsidence to levels below 
both the city’s official grade and the hydraulic grade of nearby sewers and are 
therefore more susceptible to flooding and drainage problems. Sewers supported by 
piles may not subside, but the surrounding soil can, resulting in a change of the 
elevation of the sewer relative to the Hydraulic Grade Line (HGL) of nearby surface 
runoff. Solutions include but not limited to the installation of small local pump stations 
to compensate for the disparity between the HGL and surrounding properties or 
raising grade of the affected area. 

3. Reduction in pipe capacity – Grit and debris deposition and the accumulation of 
biological and chemical constituents on the pipe walls have lead to decreased 
capacity in localized areas. Other possible causes of lost pipe area include partially 
deteriorated pipe crowns that require repair or replacement. The resulting reduction in 
pipe capacity and conveyance of sewage may contribute to flooding events. Solutions 
include cleaning, inspection and repair of sewers to reclaim capacity. 

4. Blockage of historical overland drainage – Historically, stormwater management in 
San Francisco consisted of managing drainage from moderate storms through a pipe 
drainage network. Larger storms that exceeded the capacity of the pipe network 
were managed by flow conveyance and volume storage within the roadway. 
Occasionally, the drainage functions of the roadways have been modified through 
paving, bus/rail public transport, and curb/gutter configuration changes. The risk of 
pooling stormwater and inundation of properties adjacent to roadways has 
increased. Solutions include changes to paving practices and ensuring design 
standards are followed for curb/gutter installations. 
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3.0 PROGRAMMATIC APPROACH 

3.1 Phased program for Capital Improvement Program (CIP) 
Implementation (Immediate and Near-Term) 

Areas known for flooding, either through customer complaints, historical data, or through 
use of the model, will be addressed through immediate projects. Examples of these 
projects include small pump stations to relieve flooding in low-lying areas and replacement 
of “bottle-necks” where the flow pattern is constricted due to damage, debris buildup, or 
requires upsizing. 

3.2 On-Going Program 

Implementation of a flooding hot-line to alert City staff of on-going and newly developed 
problem areas coupled with dynamic upgrading of the new modeling program will assist 
the City in identifying key improvement projects. 

3.3 Program/Policy Changes (Official Grade, Subsidence Issues, New 
Development) 

To ensure that future development (and redevelopment) does not exacerbate existing 
flooding problems either for the subject property or for downstream parcels, the SSMP 
proposes several key policy changes including defining “official grade” and ensuring that 
future development is built to prevent backflow and localized flooding. New development 
may also be subject to requirements to manage stormwater to minimize the impacts of 
added flow into the sewer system. 

3.4 Implications of Climate Change 

Some predictions of climate change indicate that storms may become more intense, even 
though overall annual rainfall is predicted to remain constant. For example, more intense 
rainfall could shift the “typical” storm return cycle, effectively turning an 8-year intensity 
storm into a 5-year intensity storm, which could result in increased localized flooding 
during the peak of a storm. The Wastewater Enterprise may decide to address this issue 
by advocating a change in the current service expectations.  

3.5 Low Impact Design 

Project areas identified as having a potential for flooding will be reviewed for the 
applicability of low impact design installations.  

3.6 Enhancing System Capacity 

One aspect to consider when identifying possible solutions to flooding is to maximize and 
improve existing collection system performance. Based on the city’s current land use, it 
may be easier to build storage facilities on the west side of the city versus on the east side 
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of the city. Concepts to develop extra storage via building additional facilities into the 
project and/or utilizing existing infrastructure can be looked into not only as a flood control 
option, but as gaining extra storage capacity and indirectly increasing the level of 
protection within the system (i.e. less frequent pumping for typical 1- or 2-year storm 
events, therefore less energy use). 

3.7 Recommended Program, Policies, Projects 

Recommended programs, policies, and project areas have been identified based on 
existing and predicted needs. They include but not limited to the following. 
 

Flood Control/System Improvement Program 

Key Program Elements Hydraulic Modeling, Assessment, and Project 
Development 

Flood Control Projects 

Improved maintenance 

Improve existing system capabilities 

Low Impact Design (LID) 

Emergency Response Team 

Management Improvements for Flood Control and Stormwater Management 

Stormwater Capture and 
Harvesting - Support of LID 
Implementation  

Incorporate guidelines and requirements for Low 
Impact Design for city projects. 

Ensure city codes are not a barrier to the 
storage/harvesting of stormwater. 

Sewer Design Standards Review and modernize current design standards.  

New Standards and Review 
Process for Stormwater 
Management and Flood 
Controls 

Establish new standards for stormwater management 
and flood control for new and redevelopment projects. 
Assessment of hydraulic grade for all new or 
redevelopment areas  

Construction Site Runoff Ensure that the City has the necessary authority to 
enforce:  

Erosion and sediment control 

Stormwater pollution prevention  

Waste control at construction sites  

Design Storm Evaluation To ensure the adequacy of the current design 
standard, WWE will continue modeling efforts to 
determine impact of climate change on storm patterns 
and intensities and sea level rise 

Operations and 
maintenance/sewer cleaning 

Cleaning of transport/storage structures, catchbasins, 
major sewers, force mains and easement sewers to 
restore collection system capacity. Street cleaning.  
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Flood Control/System Improvement Program (Continued) 

Projects 

Implementing Low Impact 
Design Projects 

 

Effective implementation of low impact design to retain 
peak stormwater for flood control and local reuse. 

Sunnydale/Visitacion 
Drainage Improvements 

Series of large-size pipes and structures within the 
project area. A tunnel connecting basin to existing 
Sunnydale transport/storage structure. 

Mission District Drainage 
Improvements 

Construct/install a series of large-size pipes and 
structures within the project area. A tunnel may be 
necessary to complete the downstream connection at 
Marin St. 

Channel Drainage 
Improvements 

 

Series of five storage and pump station facilities. 

Richmond Drainage 
Improvements 

 

Improvements to the drainage system to alleviate, 
air/flow surcharging, including improvements to beach 
near shore discharges, and sewer pipes. 

Upper Alemany Drainage 
Improvements 

 

Construct various sized reinforced concrete boxes, a 
pump station and sump for the local system (Upper 
‘Alemany) and companion projects in Ingleside and 
Northwest Bayview.  

Miscellaneous Flood Control 

 

Improvements to address various flooding prevention 
issues presently not identified. Specific improvements 
include pump stations, upsizing pipes, LID 
methodology, etc.  

 

Of the five specific project recommendations listed above, four were deemed for further 
study in the Detailed Drainage Amendment to the Master Plan (DDMP). Those continuing 
to be studied are: 

 Richmond 

 SoMa (Channel) 

 Upper Alemany Drainage (Cayuga) 

 Mission/Cesar Chavez 
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Figure 1 Flood Control System Improvement Project Areas 
 

Sunnydale/Visitacion Valley had been the most studied and the construction project is in 
the most advanced phase; therefore it has been omitted from the follow-up study. Three 
additional areas were noted to also require attention in relation to flood control and 
deserved to be included in an analysis. In total, the Detailed Drainage Master Plan (DDMP) 
focused on seven areas, four with existing studies, and three without. They are: 

 Lake Street/Richmond 

 South of Market 

 Cayuga 
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 Mission/Cesar Chavez 

 Ingleside 

 Northwest Bayview 

 Panhandle/Upper Division 

See DDMP reports for final results of analyses. 

Included in this memorandum are summaries of some site specific locations with projects 
identified to meet proposed needs and preliminary costs. These sites include 
Sunnydale/Visitacion Valley Basin, Mission Drainage Basin, Channel Drainage Basin, and 
Richmond Drainage Basin.
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Figure 8. Tunnel Options and Uses in the Future 

The tunnel size was based on an evaluation of tunneling equipment and tunnel construction 
costs and then optimized with respect to cost and capacity. Larger diameter tunnels would cost 
substantially more and smaller tunnels would have much less capacity without significant cost 
savings. With this approach, the tunnel was not sized to provide a specific hydraulic 
conveyance capacity or storage volume. Instead, the tunnel is viewed as a significant resource 
for the collection system to relieve flooding in Cayuga while having the potential for conveying 
future flows westward. The proposed size of the tunnel for the UAD portion is 10,500 linear feet 
(lf) of 14-foot and 15,500 lf of 17-foot diameter tunnel.  

The components of the UAD alternative are shown on Figure 9 and are listed in Table 1 and 
further described below. 
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Figure 9. Upper Alemany Diversion Alternative Components 
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Table 1. UAD Alternative Summary 
Alternative Elements 5-Year Design Storm Protection 10-year Design Storm Protection 1 

Tunnel2 
From Cayuga to WTS 
15,500 lf of 17 ft diameter (rock) and 
10,500 lf of 14 ft diameter (soft soil) 

From Cayuga to WTS 
15,500 lf of 17 ft diameter (rock) and 
10,500 lf of 14 ft diameter (soft soil) 

Drop structures 
2 located in Cayuga 
1 in Ingleside 

2 located in Cayuga 
1 in Ingleside 

Decant PS 
125 mgd expansion (300 mgd total 
discharge through SWOO) 

125 mgd expansion (300 mgd total 
discharge through SWOO) 

Existing Alemany Trunk 
Sewer 

Not modified (780 mgd) Not modified (780 mgd) 

Limit flow from tunnel to 
WTS 

110 mgd flow limiter 200 mgd flow limiter3 

Lower Islais Creek 
Sewers (Toland 
projects) 

1700 lf of 24-inch diameter pipe 
8.6 mgd pumping 

1700 lf of 24-inch diameter pipe 
8.6 mgd pumping 

1Modeling runs determined that maximum flow delivered by the UAD tunnel should not exceed 200 mgd so as to 
prevent flooding in the Sunset area.  This flow corresponds to the 10 year storm in the Cayuga Area.  If further 
flooding capacity is desired, the UAD tunnel can convey the flow but other modifications will need to be made on the 
West side.  Therefore, the 10 year storm was selected as the storm to evaluate in the Additional Flooding Protection 
Alternative.    
2Tunnel sizing was based on optimization of tunneling equipment and construction costs.  
3Flow limitation will be set at 110 mgd for standard operation.  In the event of a large storm or rising volume of water 
the limitation can be adjusted to allow up to 200 mgd.   

5-Year Flood Protection 
 
The UAD alternative consists of a tunnel from the Cayuga area to the WTS and includes the 
following features.  

• 14-foot and 17-foot diameter tunnel 10,500 lf and 15,500 lf long. Flow from the tunnel to 
the WTS is restricted to 110 mgd to prevent an increase in CSDs on the west side.  

• Two drop structures in Cayuga that will lower HGL so no local flooding will occur under 
5-year design storm condition in subsidence area. 

• One drop structure in Ingleside to vent air from the tunnel and to relieve flooding in the 
Ingleside area. 

• Decant Pump Station expansion by 125 mgd, for a total capacity of 235 mgd, to 
accommodate flow from tunnel.    

 

The tunnel would serve as the primary conveyance facility for Cayuga and could potentially 
carry dry weather flow (10 mgd) from Cayuga to OSP. The tunnel could also carry initial wet 
weather flows resulting from precipitation in a typical year. Under these smaller storm 
conditions, wet weather flow would be conveyed by the tunnel to WTS, which would reduce the 
number of CSDs to the bay. In order to prevent an increase in the number of CSDs to the 
ocean, the discharge of the tunnel to WTS would be limited to 110 mgd and some of the 
tunnel’s volume would be used for storage. Additionally, the Decant Pump Station would be 
expanded by 125 mgd to 235 mgd.  This increased decant flow along with the secondary 
effluent flow from OSP would total 300 mgd, which is the gravity capacity of SWOO. As wet 
weather flows increases to the 5-year design storm condition, the exiting Alemany Trunk sewer 
would also convey wet weather flows up to its capacity of about 780 mgd. These flows would be 
conveyed to Selby sewer and ICTS system.   

The tunnel would also provide flooding relief in Ingleside by intercepting about 44 mgd of wet 
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weather flow under 5-year design storm conditions at the drop inlet/vent at Ocean near Phelam.  

Subsequent hydraulic analysis by BOE identified an additional benefit associated with UAD. 
UAD would reduce the HGL in the Northwest Bayview area by about 1 foot under 5-year design 
storm conditions. The DDMP identified new storage and pumping facilities to control flooding 
under the 5-year design storm conditions. Lowering the HGL would reduce the size of those 
new facilities.   

The following storage and pumping improvements would be needed on Toland Street in 
Northwest Bayview: 

• Pipe storage in 1700 lf of 24-inch diameter pipe 

• 8.6 mgd wet weather pump station.  

Additional Flood Protection 
 
The City’s flood protection goal is to convey 5-year design storm flows in the collection system 
and 100-year design storm flows on the streets, curb-to-curb. As noted previously, surface flow 
from large storms cannot be conveyed by streets out of Cayuga because of I-280. A simple 
culvert under I-280 would alleviate flooding in Cayuga but exacerbate the existing flooding in 
Northwest Bayview bringing excess overland flow down Alemany to the Farmers Market and 
interchange where I-280 and US 101 meet.   

Flooding in Cayuga under some storms larger than 5-year design storm conditions could be 
reduced by increasing the amount of flow conveyed by the collection system. This would be a 
departure from with City’s goal but may be the most direct method of reducing flooding risk in 
this special case.  

UAD has potential for providing flood protection within Cayuga under storms that are larger than 
5-year design storm at little, if any, additional cost because the tunnel’s hydraulic capacity is 
greater than the 5-year design storm flows. As noted previously, the size of UAD was based on 
construction considerations and not a specific hydraulic capacity. Additional hydraulic analysis 
was performed to determine the actual hydraulic capacity of the proposed 14-foot and 17-foot 
tunnel. The analysis was based on several conditions.  

1. Flow from Ingleside would be limited to excess flow under 5-year design storm 
conditions. The purpose of this analysis is to investigate additional flood protection in 
Cayuga because of the unique conditions that prevent surface runoff. Ingleside does 
not have the same unique conditions and, therefore, flood protection provided by the 
collection system for larger storm conditions was not considered.  

2. Flow from the tunnel into WTS would not be limited to 110 mgd. This limit was set to 
prevent additional CSDs on the west side under typical year conditions. A storm with 
a recurrence interval greater than 5-years will cause a CSD regardless of the limits 
on tunnel flows into WTS. Instead, flow from the tunnel into WTS would need to be 
limited so as not to aggravate flooding in the Sunset district under this condition. The 
hydraulic model was used to determine the maximum flow from the tunnel into WTS 
that did not cause flooding in the Sunset under 5-year design storm conditions. The 
controlling collection system facilities are the Vicente and Lincoln Outfalls and the 
lengths of the corresponding weirs.  Flow from the tunnel would cause the HGL in 
WTS to rise resulting in the HGL in the collections system to rise.  A tenth of a foot is 
the maximum allowable increase in HGL to minimize the potential for increased 
flooding in the Sunset.  The hydraulic analysis determined that 200 mgd of flow from 
the tunnel could be added to WTS before the HGL increased above this level.    
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3. The Decant Pump Station will not be further expanded beyond 235 mgd. This is the 
maximum capacity that will allow SWOO to operate under gravity mode. The Decant 
Pump Station could be increased to 525 mgd, which when added to the 65 mgd of 
treated effluent from OSP would match the ultimate hydraulic capacity of SWOO of 
590 mgd. However, a new effluent pumping station would be needed to pump 
treated effluent from OSP into SWOO. This would be a new major facility and would 
not be consistent with the basic premise of this analysis, which is to determine the 
maximum flood protection potential of UAD with only minor modifications 

4. The model was run with the discharge to WTS limited to 200 mgd to determine the 
maximum design storm condition before flooding occurred at Alemany Circle. 
Alemany Circle was the critical location where flooding would first occur. The 
maximum design storm was found to be a 10-year design storm. 

 

As with the 5-year alternative, improvements would be needed to prevent flooding on Toland 
Street. The Toland Street improvements are sized to accommodate the 5-year design storm 
flows in Northwest Bayview and not the 10-year design storm flows because the purpose of this 
alternative is to investigate providing 10-year flood protection only in Cayuga.  The Toland 
Street improvements include pipe storage in 1700 lf of 24-inch diameter pipe and an 8.6 mgd 
pumping station. 

The flow restriction at the downstream end of the tunnel would be set to limit flows to 110 mgd 
during typical operation.  As the level in the tunnel begins to rise and the restriction can be 
adjusted manually or through automation to allow 200 mgd through the tunnel to provide 
flooding protection during the 10-year storm.   

As with the 5-year design storm protection, the existing Alemany trunk sewer would convey up 
to 780 mgd of wet weather flow. Any additional flow in the Alemany trunk sewer would result in 
flooding on Toland Street.  The HGL in the Northwest Bayview area would be lowered by about 
1 foot under 5-year design storm conditions.    

Alemany Auxiliary Sewer Alternative 
 
AAS was initially developed as an alternative for alleviating flooding in Cayuga.  Additional 
facilities are needed so that the AAS alternative would provide the same level of flood protection 
in Ingleside and Northwest Bayview as would the UAD alternative. The AAS alternative is 
shown on Figure 10 and summarized in Table 2. 
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Figure 10. Alemany Auxiliary Sewer Alternative Components 
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Table 2. AAS Alternative Summary 
Alternative Elements 5-Year Design Storm Protection 10-year Design Storm Protection 1 
Existing Alemany Trunk 
Sewer 

Not modified (780 mgd capacity) Not modified (780 mgd capacity) 

Box Culvert Parallel to 
Existing Alemany 
Sewer 

8.5 ft x 11 ft 2 
6,050 lf 

9 ft x 13 ft 2 
6,050 lf 

Theresa Street 
2300 lf of 24-inch diameter pipe 
5 mgd of pumping 
450 lf of 12” force main 

2300 lf of 24-inch diameter pipe 
5 mgd of pumping 
450 lf of 12-inch force main 

Ingleside improvements 

Ocean Avenue between Harold to Pico –  
900 lf of 42-inch,  
600 lf of 48-inch,  
300 lf of 54-inch,  
1100 lf of 60-inch,  
320 lf of 63-inch and  
70 lf of 66-inch pipe 

 
City Easement through Urbano and SFSU 
– 5800 lf of 60-inch pipe 
 
Horseshoe Sewer – 5200 lf of 11.5 ft pipe 
 
Lake Merced 3-Compartment – 3000 lf of 
93-inch auxiliary 

Ocean Avenue between Harold to 
Pico –  

900 lf of 42-inch,  
600 lf of 48-inch,  
300 lf of 54-inch,  
1100 lf of 60-inch,  
320 lf of 63-inch and  
70 lf of 66-inch pipe 

 
City Easement through Urbano and 
SFSU – 5800 lf of 60-inch pipe 
 
Horseshoe Sewer – 5200 lf of 11.5 ft 
pipe 
 
Lake Merced 3-Compartment – 3000 
lf of 93-inch auxiliary 

Lower Islais Creek 
Sewers (Toland 
projects) 

50 lf of 18-inch force main 
10 ft x10 ft  box culvert, 200 lf2 
8.6 mgd of pumping 

50 lf of 18-inch force main 
10 ft x10 ft  box culvert, 200 lf2 
8.6 mgd of pumping 

1Modeling runs determined that maximum flow delivered by the UAD tunnel should not exceed 200 mgd so as to 
prevent flooding in the Sunset area.  This flow corresponds to the 10 year storm in the Cayuga Area.  If further 
flooding capacity is desired, the UAD tunnel can convey the flow but other modifications will need to be made on the 
West side.  Therefore, the 10 year storm was selected as the storm to evaluate in the Additional Flooding Protection 
Alternative. 
2Box walls and top will be 12 ft thick; the bottom will be 24 in thick.  Piles will be needed for this structure.  Two piles, 
12 inx12 in prestressed, 10 ft o.c., 70 ft depth. 
 

5-Year Flood Protection 
 
The AAS Alternative consists of a relief sewer along Alemany and storage and pumping 
facilities within Cayuga to address localized flooding in the subsidence area. Features include: 

• The existing Alemany trunk sewer needs a parallel relief sewer that is 6,050 lf of 8.5 ft x 
11 ft. This facility would be located downstream of Cayuga to prevent flooding near the 
Alemany Circle and Farmers Market. 

• Localized flooding within Cayuga in the vicinity of Theresa Street would be controlled by 
isolating a portion of the existing sewer on Cayuga Street with the construction of 2,300 
lf of 24-inch pipeline and a 5 mgd pump station.  

 

The existing Alemany sewer would continue to convey dry weather flow and wet weather flow 
up to 780 mgd under the 5-year design storm condition. Additional wet weather flow would be 
diverted to AAS. Dry weather flow would continue to be treated at SEP.   
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No expansion of the Decant Pump Station would be needed because the west side collection 
system meets current discharge requirements. 

The AAS alternative would increase the HGL on Toland Street in Northwest Bayview by 0.8 
feet. In order to provide flood protection for the 5-year design storm condition, the following 
improvements would be needed: 

• 200 lf of 10 ft x 10 ft culvert to provide storage.  

• 8.6 mgd wet weather pumping station. 

AAS would have no impact on flooding in Ingleside. Therefore, additional collection system 
improvements would be needed in Ingleside to provide 5-year flood protection. These facilities 
are identified in the DDMP and include: 

• A total of 17,000 lf of relief sewers ranging in size from 42 inches to 138 inches would be 
needed to convey flows to the Lake Merced Transport/Storage facility, The DDMP 
divided the improvements into three projects. 

Additional Flooding Protection 
 
The AAS alternative can be modified to provide 10-year design storm flood protection on a 
comparable basis with UAD. The primary issues that need to be addressed are flooding at 
Alemany Circle and at Theresa Street. Flood protection on Toland Street and Ingleside would 
be limited to 5-year design storms as with the UAD Alternative: 

• The AAS would need to be expanded from to 9 ft x 13 ft to have sufficient capacity. The 
length would remain at 6,050 lf.  

• Improvements to prevent flooding at Theresa Street would remain a 24-inch pipeline and 
5 mgd pump station.  

Constructing a new outfall to the Bay for the Cayuga flow could be very difficult and costly so 
the conduit would need to tie into ICTS system and the Selby Outfall. The hydraulic model 
revealed that the 10-year design storm flow would cause an increase in the HGL in sewers 
connecting to ICTS of only about 0.1 feet. As with the west side of the City, this is considered an 
acceptable rise in HGL so no other facilities are needed.  

ALTERNATIVES EVALUATION 
 

This section presents the evaluation of the alternatives. The alternatives evaluation is based on 
cost, DDMP evaluation, and compatibility with potential future changes in the wastewater 
system.  

Costs 
 
Opinions of probable construction cost were developed using the same basis as for the SSMP. 
The basis of the cost estimates are summarized in PMA 15 – Basis of Cost Evaluation dated 
August 8, 2006. Detailed construction cost estimates are located in Attachment A and are 
summarized in Table 3.  
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Table 3. Alternatives Cost Summary1  

Alternative Elements 
5-year Flood 
Protection 

10-year Flood 
Protection 

UAD Alternative    
UAD Elements   

Tunnel 277 277 
Drop structures 3 3 
UAD Subtotal 280 280 

Additional Projects   
Decant PS 19 19 
Lower Islais Creek Sewers 
(Toland projects) 

2 2 

UAD Alternative Total 301 301 
   

AAS Alternative    
AAS Elements   

Box Culvert Parallel to 
Existing Alemany Sewer 

85 96 

Theresa Street 2 2 
AAS Subtotal 87 98 

Additional Projects   
Ingleside improvements 26 26 
Lower Islais Creek Sewers 
(Toland projects) 

4 4 

AAS Alternative Total 117 126 
1All numbers are presented in 2007 million dollars 

The UAD Alternative has substantially higher estimated construction costs.  

 

DDMP Analysis.   
The DDMP included an alternative evaluation based on six categories. The purpose of the 
evaluation is to consider alternatives relative to each other. The evaluation did not include 
construction costs and was not considered definitive. Weighting factors were not developed for 
the criteria. Information on the criteria used in the evaluation is contained in the DDMP.  

The DDMP analysis found UAD to be favorable to AAS for three reasons. First, the tunnel would 
provide additional storage in the collection system and would delay the timing of peak flows. 
While these factors were included in the 5-year design storm hydraulic analysis used to develop 
the alternatives, actual storms are much more variable and additional storage and delay of peak 
flows could be beneficial to the operation of the collection system. 

Second, UAD was considered to have less odor potential because the tunnel would have only 
one vent. However, if land use by the vent changes in the future, odor complaints could arise 
from nearby residents.  

Third, construction of the tunnel would have less impact on residents and businesses than 
construction of the AAS Alternative. The AAS alternative would include construction activities 
spread across large areas while construction of the tunnel would be centralized at the drop 
structures and downstream portal. 

The DDMP analysis identifies important issues that would need to be addressed during design 
and construction. None of the issues is considered to be a fatal flaw for either alternative. 
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Compatibility with Potential Future Changes 
 

As noted earlier, the SSMP is providing a 30-year vision for the wastewater system and four 
long-term operating configurations were analyzed to meet potential future conditions. While a 
decision was made to remain with the existing wastewater system configuration for this planning 
period, other configurations remain potentially viable for the future.  Consideration of how 
today’s choice of Cayuga flood relief is accomplished should still be weighed against what could 
happen in the future planning periods. This section discusses the compatibility of UAD and AAS 
with the potential other future operating configurations and with other long-term concerns.  

 
Future Operating Configurations. UAD would be an integral part of Configurations 2 and 3 
and AAS would be an integral part of Configurations 1 and 4. It is important to note that 
investment in AAS to solve flooding in Cayuga now, does not preclude future investment in UAD 
or vice versa. If one alternative is constructed now and future conditions lead to building the 
other alternative, the combination of UAD and AAS would provide flood protection in Cayuga 
beyond the 10-year design storm condition. 
 
Sea Level Rise. The City is anticipating a rise in Mean Higher High Water Elevation of 
anywhere from 14 to 41 inches over the next 100 years. The collection system is essentially 
permanent infrastructure and therefore, it is appropriate to consider sea level rise. A rise in sea 
level would have more affect on the bay side discharges than on the ocean side discharges 
because of the elevations of the overflow weirs in the transport and storage system. The 
overflow weirs on the bay side could be submerged under some situations, which would disrupt 
the current operations. New large pumping facilities would likely be required. The ocean side 
weirs are set 9 feet higher than the bay side weirs and would still be above sea level even with a 
2-foot rise.  

UAD would divert wet weather flow to the ocean side thus reducing the amount of potential 
future pumping. AAS would result in more future pumping. Thus, UAD is considered to be more 
compatible with sea level rise.   

Regulatory Changes. Regulatory changes that are anticipated in the future include 
requirements for increased levels of treatment on dry weather discharges to the bay. Future 
Total Maximum Daily Loading (TMDL) allocations for priority pollutants may cause re-evaluation 
of the number of allowable CSDs on the bay side or the total volume thereof.  Should discharge 
requirements change for bay side dry weather flows, the City can either invest in process 
upgrades at SEP or treat all dry weather flows at OSP and discharge effluent to the ocean.  
Similarly, bay side CSDs can be decreased by either increasing process and outfall capacity at 
SEP or by moving the flows over to the ocean side.  The UAD alternative provides the flexibility 
to shift flows from the bay side to the ocean side, either for dry weather treatment at OSP or wet 
weather discharge through SWOO.   

Public Aspect. UAD could shift some wastewater away from SEP.  Shifting flows away from 
SEP helps alleviate the burden of one community in San Francisco receiving the majority of the 
flows for the entire city.  There is public support for minimizing the impacts from treatment at 
SEP to the surrounding community.  On the other hand, there may be public concern about 
potential odors emanating from a tunnel transporting wastewater to OSP. At this time, neither 
alternative can be identified as being more or less favorable to the public.   
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APPENDIX A 
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This Appendix contains figures from the DDMP that show historical flood and model predicted 
flooding in the three focus areas of Cayuga, Ingleside and Northwest Bayview. 
 

 
Figure A-1. Flooding Areas within Cayuga 

Figure A-2. Flooding within and Downstream from Cayuga 

 

Theresa St. 

Cayuga Foot 

Flood Complaints 

Model predicting flooding for a 5-
year design storm 

Alemany 
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Figure A-3. Ingleside Existing Conditions Model Compared to Flood Complaint Records  

 

Figure A-4. Flooding Locations in Northwest Bayview 

 


