EXECUTIVE SUMMARY
The City of San Francisco, CA is currently in the process of developing a Sewer
System Master Plan. To ensure that the planning process is comprehensive
and consistent with the needs of the City, an independent Technical Advisory
Committee (TAC) was formed. Several TAC meetings were scheduled prior to
the completion off the Master Plan by the end of 2006. Key findings from the
third meeting of the TAC held on are presented in this Executive Summary. The
agenda for the September 6, 2006 meeting is included in Appendix A. Summary
reports for the first and second TAC meetings, held on March 5 and 6, 2006 and
June 1 and 2, 2006, respectively are on file at the SFPUC. Brief summaries of
the first two meeting are included in this report
The focus of the third TAC meeting was twofold: (1) presentation of the
preliminary alternatives under consideration for the Master Plan by the project
team and (2) follow up presentations by project team and PUC staff members on
topics and issues raised during the first two TAC meetings. Detailed minutes of
the one-day meeting were taken by one of the TAC members, a member of the
city staff, and by the project manager for the consulting consortium of
engineering firms responsible for completing the work on the master plan. The
minutes taken by the three different scribes are presented in Appendixes B, C.
and D, respectively of this report.
Presentation of Preliminary Alternatives
In presenting the preliminary alternatives, the Project Team was seeking input
from the TAC on the suggested alternatives. More specifically, the project team
was concerned with whether the TAC thought all of the needed elements for the
master plan had been considered. The alternatives are discussed in greater
detail in the Summary of the Third TAC meeting included in this report. During
and following the presentation of the alternatives, there was considerable
discussion of the merits and limitations of each of the alternative, including a
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number of comments from the public. Ultimately, it was suggested by the TAC
that several alternatives could be combined to form a more suitable alternative.

It was the preliminary opinion of the TAC members that such a combined
alternative would provide the biggest benefits, meet all of the program objectives,
and provide the vision that is a necessary part of any Master Plan. This portion
of the TAC meeting was concluded with a recommendation that the TAC further
formulate the proposed alternative including its rationale and the recommended
components and elements to be included in the Master Plan. The recommended
plan as developed by the TAC is presented following this Executive Summary. In
addition the consensus opinions reached by the TAC on several important
aspects of the Master Plan are presented following the TAC Recommended
Plan. The consensus opinions are supportive of critical and necessary elements
of the Master Plan. Additional details may be found in the summary report of the
third meeting and in the notes in Appendixes B, C, and D.
Presentation of Updates on Specific Topics and Issues
Following the presentation and discussion of the alternatives, several
presentations were made on topics and issues that had been raised in the first
two TAC meetings including (1) collection system model and design storm, (2)
new bayside outfall alternatives, (3) odor control, (4) disinfection, and (5)
reclamation update. Additional details may be found in the summary report of
the third meeting and in the notes in Appendixes B, C, and D.
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TECHNICAL ADVISORY COMMITTEE (TAC)
RECOMMENDED MASTER PLAN COMPONENTS AND ELEMENTS

The Technical Advisory Committee (TAC) for the City of San Francisco Sewer
System Master Plan has met three times, with the most recent meeting being
held on September 6, 2006. Meeting minutes from the first two meetings (March
5 -6 and June 1 - 2, 2006) are on file with the SFPUC. The third TAC meeting
dealt with a review of alternative programmatic elements for the Master Plan.
Based on a review of materials provided prior to the three TAC meetings, the oral
presentations at the three TAC meetings, and discussions among the TAC
members, the TAC is pleased to offer its consensus opinion on the most
attractive combination of components and elements for the Master Plan. Before
presenting these findings, it is important to provide the rationale for the TAC
recommendations that was derived from the reading materials, the TAC meeting
presentations, the public comments at the TAC meetings, and the TAC members
experience.
Rationale for Master Plan Recommendations
The Master Plan, first and foremost, must offer a vision for the future which
provides: (1) remedies for existing infrastructure problems, (2) effective
wastewater and solids management for the foreseeable future (i.e., 30 years),
and (3) opportunities to implement new developments in a time frame that
extends well beyond the current planning horizon (i.e., 100 years). Specifically,
the City of San Francisco Sewer System Master Plan must meet the following
criteria:
•

Correct existing infrastructure problems (repair and rehabilitate existing
collection system infrastructure including odor management, flooding
relief, solids processing facilities at the Southeast plant, grit control at the
Oceanside plant, etc.)
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•

Address future population, employment, and industrial changes in the
service area of the system

•

Be sustainable with respect to energy and other resources

•

Maintain seismic integrity

•

Have robust wastewater and sludge treatment processes that can meet
current and future discharge requirements

•

Minimize environmental impacts

•

Meet homeland security concerns

•

Consider the potential benefits of decentralization

•

Be consistent with other SFPUC initiatives (e.g., the water system Master
Plan)

•

Provide flood relief related to subsidence and topographical conditions
(e.g., the Cayugas watershed, the “South of Market” area)

•

Minimize, to the extent possible, the number and volume of combined
sewer overflows to the bay and ocean.

•

Incorporate sustainable and green technologies, to the extent practical
and provide opportunities for their further use in the future.

•

Incorporate low impact development (LID) to the extent practical

•

Consider water reuse and conservation

•

Consider water reuse and treated discharge locations which enhance
public and ecological benefits

•

Consider climate change impacts

•

Include wastewater treatment, stormwater treatment, and water
reclamation on Treasure Island

•

Address environmental justice concerns

Recommended Master Plan Components and Elements
Based on available information, the TAC believes that the most attractive
combination of components and elements for the City of San Francisco Master
Plan are as follows:
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1.

Dry and wet weather wastewater treatment at the existing Northpoint plant
site

2.

An enhanced outfall at the existing Northpoint plant site

3.

Upgraded dry and wet weather treatment and solids processing as the
existing Southeast plant site, or a suitable east side site if available.
Upgraded facilities should lessen visual, aesthetic, and odor impacts of
the treatment system on the surrounding community.

4.

An enhanced outfall at the existing Southeast plant site

5.

Transfer of dry and wet weather flows from the Cayugas watershed to the
Oceanside plant
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Dry and wet weather wastewater treatment and solids processing at the
Oceanside plant with increased wastewater discharge through the existing
outfall

The TAC is of the opinion that the Master Plan components and elements
described above best meets the Master Plan objectives and criteria. The specific
quantities of dry and wet weather wastewater flows and the quantities of solids to
be treated at each of the three plant sites will be developed during the detailed
engineering assessment. In addition, the TAC believes that specific elements of
the Master Plan must address environmental and environmental justice
concerns, including the implementation of low impact development measures to
improve stormwater management.
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CONTINUED USE OF COMBINED SEWERS
TAC CONSENSUS OPINION
Issue
Should the City and County of San Francisco consider full separation of the
existing sewer system? If not, should the City and County of San Francisco
develop criteria for areas of redevelopment that are amenable to sewer
separation?
TAC Consensus Opinion
Given the information presented to the TAC, it is the consensus opinion of the
TAC that the current combined sewer system used by the City and County of
San Francisco has served the City well and provides high levels of environmental
and public health protection, and regulatory compliance. Given the existing
infrastructure and the disruption to City streets and neighborhoods it would
cause, the TAC does not recommend the separation of sewers in the heavily
developed portions of the City. However, the TAC does recommend that the City
staff develop criteria for consideration of small-scale separate systems in
redevelopment areas and at other locations in the City where beneficial reuse of
the stormwater is possible without significant disruption and adverse
geotechnical impacts on land mass stability.
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BAY VERSUS OCEAN DISCHARGE
TAC CONSENSUS OPINION
Issue:
Is it preferable for the City and County of San Francisco to discharge treated
effluent to the ocean instead of the Bay?
TAC Consensus Opinion:
Given the information presented, it is the consensus opinion of the TAC that
when treated to the same level, wastewater and stormwater have less negative
environmental impact when discharged to the ocean than when discharged to
San Francisco Bay. San Francisco Bay is a sensitive estuarine water body that
has been affected by anthropogenic activity. In addition, the Bay supports a
number of sensitive biological receptors that can be affected negatively, due to
the relatively confined nature of the circulation and depth of the Bay. Current
environmental concerns and regulatory initiatives include reducing loadings to
the bay of heavy metals (including mercury), and trace organics. It is likely that
future regulatory requirements on constituents entering the Bay will impose a
greater constraint on the wastewater treatment than a discharge to the ocean.
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DESIGN STORM
TAC CONSENSUS OPINION
Issue:
Is the use of a 5-year design storm and 5-year storm period appropriate for the
City and County of San Francisco to use in the hydraulic modeling of the
collection system and treatment plants for the Master Plan? If practical, should
the effects of potential climate change be considered in the development of the
design storm?
TAC Consensus Opinion:
Given the information presented, it is the consensus opinion of the TAC that the
use of a 5-year design storm and 5-year storm period is consistent with the
historical practice of the City of San Francisco and other similar agencies. It is
further recommended that, the effects of potential climate changes should be
considered. It is further recommended that the effects of potential climate
changes should be considered, especially in light of the known effects of sea
level rise and storm intensity that will affect water storage requirements and/or
treatment capacity.
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INNOVATIVE TECHNOLOGIES
TAC CONSENSUS OPINION
Issue:
The main goal of the City of San Francisco Sewer System Master Plan is to
develop and implement a sustainable wastewater collection and treatment
system to continue to serve the citizens and protect public health and the
environment over the next thirty years. It is important that the master planning
process consider innovative technologies that are appropriate for the unique
topography and dense, fully developed city-scape of the City of San Francisco.
To accomplish this goal, the following activities should be carried out:
1. Reviewing the range of feasible technologies and programs for liquid and
solids treatment and stormwater management,
2. Identifying and incorporating technologies to further the goals of
sustainability where these technologies are fully-mature and applicable to
an urban environment,
3. Developing an ongoing program to assess new and emerging wastewater
technologies for the wastewater collection and treatment, including bench
and pilot testing, as appropriate.
TAC Consensus Opinion:
Given the information presented to the TAC in workshops and Technical
Memoranda, it is the consensus opinion of the TAC that the Sewer System
Master Plan team has reviewed and evaluated a wide range of technologies and
programmatic options that are suitable and sustainable for use the dense urban
environment and unique topography of the City of San Francisco. Further, the
TAC finds that while there are a number of promising new and innovative
technologies on the horizon that could potentially benefit and further enhance the
sustainability of the wastewater collection and treatment system, these
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technologies have not been developed and demonstrated fully for application at
the scale demanded for implementation in the City. Where possible, the TAC
encourages the City to implement new technologies for the decentralization of
stormwater management. Recognizing the potential benefits that could accrue
from the application of new and innovative technologies, the TAC encourages the
Wastewater Enterprise to develop a long-term testing and pilot plant evaluation
program to provide the information needed to evaluate the implementation of
technologies that could further the goal of sustainable wastewater management
in the City of San Francisco.
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SUMMARY OF THIRD MEETING OF THE
TECHNICAL ADVISORY COMMITTEE
The City and County of San Francisco, CA is currently in the process of
developing a Sewer System Master Plan. To ensure that the planning process
is comprehensive and consistence with the needs of the City, an independent
Technical Advisory Committee (TAC) was formed. This report contains a
summary of the third TAC meeting. Along with a summary of third meeting of the
TAC, information on the charge to the TAC, the membership of the TAC, the
meeting schedule, and a brief review of the first and second TAC meetings is
presented for completeness, should the summaries of the first two TAC meetings
not be available.
TECHNICAL ADVISORY COMMITTEE CHARGE
The TAC was formed to:
1. Review and comment on major milestone reports and/or technical
memoranda prepared by the Planning and Engineering teams,
2. Provide an independent extramural view of the work to be undertaken,
and
3. Offer advice and council on topics that should be considered as part of the
master plan
TAC MEMBERSHIP
The TAC is comprised of eight members, selected to represent a broad range of
disciplines:
Robert Gearheart
Darla Inglis
David Jenkins
Michael Josselyn
Larry Kolb
Cecil Lue-Hing
E. Joe Middlebrooks
George Tchobanoglous, Chair
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MEETING SCHEDULE
The first TAC meeting was held on March 5 and 6, 2006 in San Francisco at the
PUC offices. The second meeting was held on June 1 and 2, 2006. The third
meeting, the subject of this report, was held on September 6, 2006. The next
meeting of the TAC is scheduled for November 6, 2006.
REVIEW OF THIRD TAC MEETING
The focus of the third TAC meeting was twofold: (1) presentation of the
preliminary alternatives under consideration for the Master Plan by the project
team and (2) follow up presentations project team members and staff on topics
and issues raised during the first two TAC meetings. Detailed minutes of the
one-day meeting were taken by one of the TAC members, a member of the city
staff, and by the project manager for the consulting consortium of engineering
firms responsible for completing the work on the master plan. The minutes taken
by the three different scribes are presented in Appendixes B, C. and D,
respectively of this report.
Presentation of the Preliminary Alternatives
In presenting the preliminary alternatives, the Project Team was seeking input
from the TAC on the suggested alternatives. More specifically, the project team
was concerned with whether the TAC thought all of the needed elements for the
master plan had been considered. Before presenting the alternatives a
presentation was made of the programs that were common to each of the
alternatives.
Common Programs Programs common to all the alternatives include:
•

Flooding relief—especially street flooding during storm events

•

Implement LID techniques—develop as a protocol to incorporate into
overall plans to assist in making the City “greener”. Initially may be pilot
projects to see how it works. May benefit flooding relief.
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•

Collection system repair and rehabilitation —This program will need to be
considered regardless on the alternative selected.

•

Odor control—Primarily at the SE Plant

•

Water reuse—Consider a “scalping plant” near the location where the
water is needed, e.g. Golden Gate Park. Difficult to provide for water
reuse in the “filled portions” of the City where saltwater intrusion is a
problem.

Preliminary Alternatives Eight preliminary alternatives presented for review are
as follows. The principal features of each of these alternatives are presented in
Table 1. Additional details on these alternatives may be found the presentation
materials and the Appendixes B, C, and D to this report.
Alternative 1 – Maintain Existing System
Alternative 2 – Improve Existing System 1
Alternative 3 – Improve Existing System 2
Alternative 4 – Decentralization – 1
Alternative 5 – Decentralization – 2
Alternative 6 – Bayside Dry Weather Flow to Oceanside Plant
Alternative 7A – Relocate Southeast Treatment Plant to Bayside
Alternative 7B – Relocate Southeast Treatment Plant to Oceanside Plant
Alternative 8 – One Combined Sewer Overflow
During and following the presentation of the alternatives there was considerable
discussion of the merits and limitations of each alternative. Ultimately, it was
suggested that combining Alternatives 3 and 4 with 7A would result in a more
suitable alternative. It was the preliminary opinion of the TAC members that such
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Table I
Key features of the preliminary alternatives proposed for the Master Plan
Alternative

Key features

1. – Maintain
Existing System

• Rebuild the digesters (in place), outfalls, and odor control at SEP & collection
system.
• This alternative will improve the sustainability of the system.

2. – Improve
Existing System 1

•
•
•
•
•

3. – Improve
Existing System 2

• NPF to 240 mg, wet weather.
• SEP mitigation/dry weather load reduction.

New, relocated bayside solids handling facility.
SEP mitigation.
NP 150=>240 MGD, wet weather.
Increase OSP decant to 300 MGD to reduce the number of overflows.

• New, relocated Bayside solids handling facility.
• Building a conveyance for 10 MGD dry-weather flow – will serve to alleviate
Cayuga flooding.
• Increase flow at OSP to 25 MGD.
• Increase decant to 590 MGD due to the Cayuga diversion to OSP.
4. –
Decentralization – 1

•
•
•
•

5–
Decentralization – 2

• New Channel WWTP, and new bay outfall in new location.
• SEP mitigation/dry weather load reduction..
• New, relocated Bayside solids handling facility.

6 – Bayside Dry
Weather Flow to
Oceanside Plant

• All dry-weather treatment at OSP site (95 MGD).

New, relocated Bayside solids handling facility.
SEP mitigation/dry weather load reduction..
New NP secondary treatment (19 MGD).
Increase OSP decant to 300 MGD to reduce the number of overflows.

• SEP converted to a wet weather facility.
• Consolidated solids handling facility at OSP site.
• NP & SEP wet-weather treatment only.
• . Increase OSP decant to 450 MGD to reduce the number of overflows.

7A – Relocate
Southeast
Treatment Plant to
Bayside

• This alternative considers the relocation of SEP to a different place on the Bayside,
but it includes the same considerations as Alternative 1.
• Increase OSP decant to 300 MGD to reduce the number of overflows.
• NP 150=>240 MGD, wet weather.

7B – Relocate
Southeast
Treatment Plant to
Oceanside Plant

•
•
•
•

8 – One Combined
Sewer Overflow

Move all the SEP treatment (dry-& wet weather) to OSP.
SEP is converted to a pumping facility
Solids handling facility will be installed at OSP. NP 150=>240 MGD, wet weather.
Increase OSP decant to 475 MGD to reduce the number of overflows.

In response to public demand, the Master Plan team is investigating all means to
reduce CSD to one per year.
Model is considering increased pumping, treatment and storage requirements.
Model is also evaluating modified operational strategies to achieve goal of 1 CSD/yr.
• Increase decant to 590 MGD due to minimize CSDs on westside.
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a combined alternative would provide the biggest benefits, meet all of the
program objectives, and provide the vision that is a necessary part of any Master
Plan. This portion of the TAC meeting was concluded with a recommendation
that the TAC further formulate the proposed alternative including its rationale and
the recommended components and elements to be included in the Master Plan.
The recommended plan is presented in the Executive Summary of this report,
along with consensus statements on supporting issues.
Presentation of Updates on Specific Topics and Issues
Following the presentation and discussion of the alternatives, several
presentations were made on topics and issues that had been raised in the first
two TAC meetings including (1) collection system model and design storm, (2)
new bayside outfall alternatives, (3) odor control, (4) disinfection, and (5)
reclamation update.
Collection System Model and Design Storm A presentation was made on the
collection system model to be used to assess the design considerations for each
of the alternatives. Two different design flows are being assessed: (1) a “typical”
annual record and (2) a design storm. The design storm selection was also
discussed. The reduction in discharges under each of the alternatives was
presented.

New Bayside Outfall Alternatives A new location for the bayside outfall is
included in one of the project alternatives. Several possible locations and sizes
are under investigation. There are a number of specifications that must be met
including pipe size, navigational issues, flushing constraints, and discharge
velocity at the outfall. The size of the outfall is designed such that it does not
become a “bottleneck” for whatever alternative is eventually selected by the City.
Possible locations for the Northpoint discharge were also discussed. Options for
outfall from the Southeast Plant are also being evaluated.
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Odor Control To improve odor control in the collection system, concepts that
are being pursued include cleaning improvements, vent stack improvements over
storage boxes, grease removal/control, limit upstream EQ in dry weather,
inspections, and chemical addition. It was also noted that hydrogen peroxide
injection is being used to reduce odors. More data collection is underway to
investigate potential problems and develop pilot programs to control odors.

Disinfection The reasons for moving towards UV disinfection were presented
and discussed. Current effluent discharge standards for the bay are <500
CFU/100 mL, based on the median value. There are no requirements for ocean
discharge. Recreational contact standards at beaches are more stringent. The
Wastewater Enterprise is trying to meet the more stringent standard for
recreational use in the 30-year plan. Considerable discussion ensured
concerning the need and of feasibility of meeting the more restrictive standards.
Reclamation Update The results of an Independent Advisory Panel (IAP)
formed by the National Water Research Institute were presented and discussed.
Based on the material presented by the PUC staff, the IAP made a series of
recommendations and findings. An important conclusion reached the IAP was
that "San Francisco needs a recycled water project with an early execution and a
demonstrated success. It is important to meet public expectations on the timing
of a recycled program. If San Francisco can implement a project sooner than
currently anticipated in the Alternatives Analysis Report, it will get endorsements
from the public on future efforts based on this success."
REVIEW OF FIRST TWO TAC MEETINGS
A brief review of the first and second TAC meetings is presented below for
continuity.
First TAC Meeting–March 5 and 6, 2006
Prior to the first meeting of the TAC the City sent out a series of reports and
technical memoranda for review. An agenda, prepared by the City engineering

16

staff, was emailed to the TAC members prior to the first meeting. The agenda for
the first TAC meeting was designed to provide the TAC members with a thorough
introduction to the many issues to be resolved in the development of the master
plan and included of a field trip on the first day, to familiarize the TAC members
with the physical characteristics of the City and the facilities used for the
management, treatment, and disposal of wastewater and residuals. Detailed
minutes of the two-day meeting were taken by one of the TAC members, a
member of the city staff, and by the project manager for the consulting
consortium of engineering firms responsible for completing the work on the
master plan. The minutes taken by the three different scribes are presented in
Appendixes B, C. and D, respectively in the summary report for the first TAC
meeting.
The presentations during the first TAC meeting were informational in nature and
essentially served as an extension of the material contained in the reports and
technical memoranda made available previously to the TAC. The principal
subjects covered in the first TAC meeting included (1) the collection system, (2)
stormwater management, (3) effluent discharge options, (4) biosolids
management, (5) water reuse, and (6) master plan guidance. The key findings
and recommendations made by the TAC following the first meeting were
organized around these subjects. A summary report of the first TAC meeting is
on file at the SFPUC. An important question posed by the City at the first TAC
meeting concerned the continued use of a combined wastewater collection
system. The TAC developed a consensus opinion on the question that was
included in the summary report for the first meeting and is included in this report
following the TAC Recommended Plan.
Second TAC Meeting–June 1 and 2, 2006
An agenda for the second TAC meeting was sent out prior the meeting. The
agenda for the second TAC meeting was designed to highlight key issues related
to the Master Plan. Detailed minutes of the two-day meeting were taken by one
of the TAC members, a member of the city staff, and by the project manager for

17

the consulting consortium of engineering firms responsible for completing the
work on the master plan. The minutes taken by the three different scribes are
presented in Appendixes B, C. and D, respectively in the summary report for the
second TAC meeting.

The presentations at the second meeting, as noted above, were limited to the
key issues related to the Master Plan. Ample time was allowed for TAC
interaction with city staff members, the public, and consultants. The principal
issues addressed in the second meeting included: (1) collection system, (2)
wastewater treatment, (3) biosolids management, (4) effluent discharge, (5)
sitting of facilities, (6) disinfection of treated effluent, (7) stormwater
management, (8) disinfection of combined sewage discharges, and (9) master
plan guidance. The key findings and recommendations made by the TAC
following the second meeting were organized around these subjects. A summary
report of the second TAC meeting is on file at the SFPUC.
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