
ADMINISTRATIVE REPORT 

TO: PUBLIC WORKS COMMISSION 

FROM: DIRECTOR OF PUBLIC WORKS 

PREPARED BY: DEPARTMENT OF PUBLIC WORKS 

MEETING DATE: December 10, 2014- Regular Meeting starts at 7:30pm 

SUBJECT: CLEAN WATER PROGRAM UPDATE 

RECOMMENDATION 
Receive an update on the Draft Integrated Wastewater Master Plan for the San Mateo's 
sanitary sewer collection and wastewater treatment systems. 

BACKGROUND 
San Mateo's sanitary sewer system includes wastewater collection and treatment. The 
collection system includes 234 miles of pipes and 26 pump stations and is owned and operated 
solely by the City. The Wastewater Treatment Plant (WWTP} is a regional facility that serves 
the residents of San Mateo, Foster City and portions of the neighboring communities of 
Hillsborough, Belmont, the Crystal Springs County Sanitation District (CSCSD} and certain 
unincorporated areas of the County. The City is the primary owner of and is responsible for the 
operation of the plant. Foster City has twenty-five percent (25%} ownership of the plant. 

Operation of the sanitary sewer collection system and wastewater treatment plant is regulated 
by the Regional Water Quality Control Board (RWQCB}. The City's collection system has a 
history of wet weather sanitary sewer overflows (SSOs} that result in the discharge of untreated 
or partially-treated wastewater. In March 2009, the RWQCB issued a Cease and Desist Order 
(CDO} jointly to the City of San Mateo, Town of Hillsborough, and CSCSD mandating elimination 
of SSOs in the collection system and requiring specific corrective actions. In response to the 
CDO, the City developed a Sewer System Management Plan (SSMP) which focused on operation 
and maintenance ofthe facilities and a Capital Improvement Program (CIP} primarily focusing 
on the collection system. 

In November 2011, the City initiated the development of a Wastewater Treatment Plant 
(WWTP} Master Plan to evaluate the facility needs for future growth, existing and future 
regulations, and replacement/repair of aging infrastructure. The Draft Wastewater Treatment 
Plant Master Plan was presented to the City Council on August 19, 2013, and identified projects 
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and improvements needed to address current plant reliability issues, projected increases in wet 
weather flow reaching the plant, and increasingly restrictive regulatory requirements over the 
next 20 years. 

The 2013 WWTP operation permit issued by the RWQCB requires that capital improvement 
programs for the collections system and the treatment plant be coordinated. An integrated 
capital improvement program will need to be submitted to the RWQCB by the end of the 2014 
calendar year. The City has been working to update and combine the collection system CIP and 
WWTP Master Plan to produce an integrated Wastewater Master Plan which will include a 
comprehensive capital improvement program for the entire system to address flow projections 
through year 2035. The executive summary of this Draft Integrated Master Plan is shown in 
Attachment 1, and the full draft report is available here: 
https:/ /app.box.com/DraftlntegratedM P 

The City has developed this 20-Year Integrated Wastewater Master Plan considering the 
following key elements: 

• Resolving existing condition and treatment concerns. 

• Meeting current regulatory requirements regarding blending, SSOs and infiltration and 
inflow (1/1) reduction. 

• Providing adequate capacity to convey and treat the projected flow in the system. 
• Meeting anticipated future regulatory requirements. 
• Balancing improvements between collection/conveyance, treatment, and storage to 

find the most efficient method to handle wet weather flow. 

• Space planning for current and future needs considering the limitations of the WWTP 
site. 

• Meeting the City's sustainability objectives including more efficient use of energy and 
recycled water. 

Given these key elements, the CIP in the Draft Integrated Wastewater Master Plan has been 
prepared to include different types of improvements ranging from annual projects (annual 
rehabilitation, condition assessments, studies and preventative programs); periodic projects 
(updated modeling, special studies); immediate projects (needed to address failing 
infrastructure); and larger discrete projects that have been prioritized into the CIP. The major 
projects fell into several categories: collection system projects, WWTP projects and 
administration/Corp Yard projects. The projects identified were prioritized into the CIP for 
implementation using the following philosophy: 

• Rehabilitate/Replace failing infrastructure as highest priority. 
• Manage flows in the collection system and at the WWTP. 
• Provide reliability (capacity and permit compliance). 
• Reduce SSOs and reduce inflow/infiltration as soon as possible. 
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The major CIP projects have been scheduled to follow this order of priority to the extent 
possible. In the interest of evening out the cash flow, smaller projects have been integrated 
into the program to fill in the spending gaps, and provide a more balanced cash flow that takes 
into account rate increase tolerance, City resources and the need for infrastructure renewal. 

The resultant recommended Integrated CIP will call for a significant increase in annual 
expenditures. In addition, several projects need to get started immediately in order to meet 
reliability needs, regulatory deadlines, and wet weather capacity in the near term. A significant 
number of projects need to be implemented within the first 10 years of the program. The cost 
of the 5-year CIP {2015 to 2019} is approximately $300 million and the current estimate for the 
total program cost when escalated over a 20 year period could reach near $900 million. 

Recycled water production and conversion of digester gas to compressed natural gas have been 
included as part of the integrated CIP. The timing ofthese two projects have not been finalized 
but, given the grant that the City recently received from the California Energy Commission {CEC} 
for the compressed natural gas project, it is expected that this project will be completed in the 
first five years of the program. 

The City's internal organization structure and staffing resources are not adequate to support a 
CIP of this magnitude, and the City Council recently approved an agreement with CH2MHILL to 
provide professional program management services for this multi-million dollar program. 

SYSTEM-WIDE WET WEATHER FLOW MANAGEMENT 

. Based on the most recent collection system modeling effort, two system-wide wet weather 
flow management approaches were developed to meet the requirements imposed by the 
Cease and Desist Order and to address the other key drivers identified: 

Full Conveyance: This option would include construction of all required improvements in both 
the sewer collection system (needed to convey all projected peal< wet weather flow to the 
WWTP} and at the WWTP (to store and/or treat the flow). 
In-System Storage: This option would consist of creation of an upstream storage basin, where a 
portion of the wet weather flow would be stored in the collection system, with the intent to 
reduce the downstream conveyance and WWTP treatment project sizing and costs. 

Full conveyance option 

Full conveyance of wet weather flow to the WWTP would involve construction of a larger pipe 
system throughout the City and an increase of major pump station capacity to deliver the 
projected wet weather peak flow of 98 million gallons per day to the WWTP. This projected 
flow exceeds the capacity of both the treatment facilities and the outfall. A flow equalization 
process is required to mitigate changes in the flow rate system by providing storage to hold the 
wastewater when it is arriving too rapidly. An on-site WWTP flow equalization storage basin 
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sized at 7.7 million gallons (MG) would reduce peak flow through the secondary treatment train 
to match the outfall capacity of 60 mgd. Significant additional treatment facilities are also 
required to handle this additional projected flow. 

The equalization storage basin will be an underground concrete structure with some auxiliary 
appurtenances above ground. The details of the project have not been developed. The 
equalization storage basin could be located on the adjacent City owned Detroit Drive site. The 
Detroit Drive site is also planned for the City's new Corporation Yard for both the Public Works 
and Parks and Recreation Departments. In addition, the current Master Plan identified that the 
site is needed for some new treatment plant facilities. 

In-system storage option 

This option would consist of constructing an upstream in-system storage basin, where a portion 
of the wet weather flow would be stored in the collection system upstream of the WWTP, with 
the intent to reduce the downstream conveyance system and WWTP treatment project sizing 
and costs. This option will not completely eliminate the need to construct an equalization 
storage basin near the plant, however, the size ofthe basin would be significantly reduced. 

For in-system storage, viable storage sites needed to be identified for evaluation. The City 
completed a thorough investigation and identified the Bay Meadows Park as a viable site for 
storage. The details of the investigation and evaluation are provided in Attachment 2. The Bay 
Meadows Park site was the most favorable among the sites evaluated as it is strategically 
located upstream of locations where a high number of SSOs occurred during past storm events. 
By placing a 4.2 MG underground storage facility in Bay Meadows Park, the City could reduce 
the wet weather flow going to the WWTP from 98.0 mgd to 77.8 mgd; eliminate capacity 
upgrade requirements at the Dale Avenue Pump Station; reduce the pipe size of the South 
Trunk Phase 2 project, and reduce storage at the WWTP to 4.0 MG. 

Compared to the Full Conveyance option, the In-System Storage option provides relief of SSOs 
sooner for the downstream system, particularly at Delaware Street near the Event Center. This 
location has historically been problematic during storm events. Many SSOs occur here, creating 
significant issues to nearby facilities and developments. 

The practice of "dual purposing" such a storage basin by locating it underneath other facilities is 
safe and is fairly common. The basin is an overflow facility which would be used only during 
peak wet weather events, meaning it would not be in use a majority of the time. The plan is to 
drain the wastewater back to the regular sewer system shortly after the peak has passed. 

On November 5th, staff presented information to the Park and Recreation Commission 
concerning the proposed location of the underground storage basin within Bay Meadows Park. 
Recognizing the importance of this infrastructure improvement, the Park and Recreation 
Commission members expressed support of advancing this option, along with the Full 
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Conveyance option for environmental review so that the environmental and community 
impacts of both options can be fully evaluated. Commissioners and staff identified some goals 
and interests as we move forward with planning, environmental review and design ofthis 
project, including that the project: 

• should not reduce open recreational space; 
• should not reduce the flexibility of the master planning effort for the Bay Meadows 

Park; 
• should not negatively impact park user experience; and 

• should provide benefits to the sewer system as well as recreational benefits to the 
community. 

On November 17th, staff provided an update to the City Council on the Draft Integrated 
Wastewater Master Plan. Council provided input on the two wet-weather flow management 
options and supported the advancement of both options for environmental review. 

NEXT STEPS 
The Integrated Master Plan will be submitted to RWCQB by the end of December 2014 per 
permit requirements. 

The Draft Master Plan identifies the In-System Storage option as the recommended alternative 
due to the benefits it offers in providing earlier relief of SSOs, reducing costs, and minimizing in­
street construction; however, the environmental impacts of this option have not been fully 
evaluated, and therefore it has not been accepted as the preferred alternative under the 
California Environmental Quality Act (CEQA). Both the Full Conveyance option and the In­
System Storage option will be evaluated as part of the programmatic environmental review of 
the Draft Integrated Master Plan which will be initiated in 2015. 

Additional next steps will include working with financial planning consultants to develop better 
forecasts on resultant rate impacts, working with partnering agencies to develop cost sharing 
estimates, as well as implementing a robust community outreach strategy. Outreach will be 
critical, as we need to educate our community about the Capital Improvement Program to gain 
support for sewer service rate increases which will be necessary over the next several years in 
order to deliver the needed capital projects. 

BUDGET IMPACT 

The current estimate for the total program cost when escalated over a 20 year period could 
reach $900 million. To fund these improvements, sewer rates are expected to grow annually, 
potentially in low to mid double digits over the next several years. 

ENVIRONMENTAL DETERMINATION 
Since the Public Works Commission is only receiving updates on the Integrated Wastewater 
Master Plan at this time, this meeting is not a project subject to CEQA in that there will be no 
impact on the environment. (CEQA Guidelines Section 15061(b)(3).) 
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It is anticipated that environmental review of the Draft Integrated Master Plan will be initiated 
in 2015. Subsequent environmental review may be required for individual projects derived 
from the combined CIP depending on their scope and the level of environmental review 
included in the program level environmental document. 

NOTICE PROVIDED: 
Meeting requirements met. 

ATTACHMENTS 
Attachment 1- Draft Master Plan Executive Summary 

Complete report available here: https:/ /app.box.com/DraftlntegratedMP 
Attachment 2- Storage Sites Evaluation Process 
Attachment 3- Storage Sites Location Map 

STAFF CONTACT Susanna Chan, Deputy Director/City Engineer 
chans@cityofsanmateo.org 
650-522-7308 
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INTRODUCTION AND PURPOSE 
The City of San Mateo (City) collects, conveys, and treats wastewater for the 
citizens of San Mateo as well as serving the surrounding communities, including: 
a portion of the County of San Mateo, the Town of Hillsborough (Hillsborough), 
Crystal Springs County Sanitation District (CSCSD), and Foster City/Estero 
Municipal Improvement District (EMID). The City’s collection system includes 
approximately 234 miles of sanitary sewer and 26 pump stations, while EMID’s 
system includes approximately 66 miles of sanitary sewer and approximately 
49 pump stations. The City and EMID jointly own the San Mateo Wastewater 
Treatment Plant (WWTP) through a Joint Powers Agreement (JPA), and the 
City operates the plant as the administering agency of the JPA. The City and 
EMID are co-permit holders for the WWTP’s National Pollutant Discharge 
Elimination System (NPDES) permit and, as such, are responsible for providing 
efficient and reliable wastewater services to the communities. As with most 
wastewater collection and treatment facilities in the San Francisco Bay Area, 
the City’s collection system and jointly owned WWTP are aging facilities that 
need improvements to continue to meet current and future flows and permit 
requirements. 

The WWTP serves 143,000 people from many different communities 
in San Mateo County.

Integrated Wastewater

City of San Mateo/Estero Municipal Improvement District

20-YEAR MASTER PLAN

SAN MATEO

WWTP

FOSTER CITY

CSCSD

HILLSBOROUGH
(South Portion)

LEGEND

Service Area Boundary

WWTP
Contributor Boundaries

In March 2009, the Regional Water 
Quality Control Board (RWQCB) issued 
the City, Hillsborough, and CSCSD 
(collectively referred to as “Agencies”) 
a Cease and Desist Order (CDO) 
mandating elimination of  sanitary 
sewer overflows (SSOs) in their 
respective and collective collection 
systems, as well as requiring specific 
corrective actions to upgrade sewer 
capacity. EMID was not named in the 
CDO, as they do not have significant 
SSOs in their collection system. In 
2013, the WWTP was issued a new 
NPDES permit, with special provisions 
requiring a more integrated view of the 
collection system and WWTP including 
the development of WWTP and 
Collection System Master Plans and 
Capital Improvement Programs (CIPs), 
and a Wet Weather Improvement 
Program. This Integrated Wastewater 
Master Plan was developed in response 
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to those requirements and is a 
comprehensive document, including a 
CIP, that addresses the needs over the 
next 20 years for the City’s collection 
system and the WWTP to deal with 
wet and dry weather flows. The City 
embarked on this plan recognizing 
that a coordinated system-wide 
wastewater effort and complementary 
spending plan was needed, because 
the collection system, wet weather 
storage, and WWTP are related 
systems that should not be evaluated 
individually. Potential alternatives 
aimed at reducing collection system 
SSOs, may affect WWTP and storage 
facility requirements and/or provide a 
means to optimize these facilities. 

As a result of the CDO, the integrated 
master plan focuses on the City’s 
sewer collection system, and does 

not address EMID’s system. Costs 
for collection system improvements 
will be proportionally shared by 
upstream contributing agencies and 
the City, and will not be allocated to 
EMID. However, costs of the WWTP 
improvements will be shared by the 
City, upstream contributors, and EMID. 
The City has developed this 20-Year 
Integrated Wastewater Master Plan 
and CIP considering the following key 
elements: 

•	 Providing adequate capacity to 
convey and treat the projected 
flows in the system.

•	 Resolving existing condition and 
treatment concerns.

•	 Meeting current regulatory 
requirements regarding blending, 
SSOs and infiltration and inflow 
(I/I) reduction.

•	 Meeting anticipated future 
regulatory requirements.

•	 Meeting the City’s sustainability 
objectives including more 
efficient use of energy and 
recycled water.

•	 Space planning for current and 
future needs considering the 
limitations of the WWTP site.

•	 Balancing improvements 
between collection/conveyance, 
treatment, and storage to find the 
most efficient method to handle 
wet weather flows.

Alternatives that could meet all of 
these criteria were developed and 
evaluated using both economic and 
non-economic criteria. A coordinated 
CIP, including the collection system 
and WWTP programs, with cash flow 

Detroit Drive Site

LEGEND

Bayfront Parcels

WWTP Site

Dale Avenue Parcel

Due to the largely built out WWTP site, use of adjacent parcels are being considered for future facility needs.
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requirements was developed to reflect 
the expenditures needed to continue 
efficient operation of the wastewater 
system for the next 20 years. This will 
assist the City and EMID in developing 
future budgets and making financial 
decisions.

INTEGRATED MASTER 
PLAN AND CIP DRIVERS
There are several project drivers 
affecting the development of this 
master plan, the resulting CIP 
projects, and the prioritization of the 
projects. The drivers fall within several 
categories:

•	 Aging infrastructure requiring 
repair or replacement.

•	 Capacity to deal with dry and wet 
weather flows generated from the 
Service Area.

•	 Regulatory requirements (current 
and future).

•	 Policy decisions regarding space 
planning and sustainability 
initiatives including recycled 
water and green energy.

Aging Infrastructure
The City was incorporated in 1894 
and, as a result of being a historic 
city, has infrastructure including parts 
of the wastewater collection and 
treatment system that have been in 
existence for nearly 100 years. Due 
to the age of assets in the collection 
system and at the WWTP, there are 
numerous projects that are needed in 
both the near-term and long-term to 
rehabilitate or replace facilities that 
are failing and/or are at the end of their 
useful life. 
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Dry weather flows 
are projected to 
increase slowly over 
the next 20 years. 
Wet weather flows 
to the plant are 
projected to be 98 
mgd in 2035 for a 5 
year, 6 hour storm 
once collection 
system bottlenecks 
are alleviated.

Service Area and Flow 
Capacity 
The current population within the 
entire WWTP service area is estimated 
to be approximately 143,100 based 
on the 2010 census. Assuming the 
population continues to grow at a 
similar rate as the past five years, the 
population is expected to increase by 
16 percent over the 20-year planning 
horizon, which equates to a population 
of 166,400 by the year 2035. The 
WWTP has a permitted capacity of 
15.7 million gallons per day (mgd) for 
average dry weather flow (ADWF). 
The current ADWF is approximately 
11 mgd. Future dry weather flows 
to the WWTP were projected using 
a per capita method. This method 
assumes that flows and loads will 
increase proportionally to the increase 
in population anticipated with future 
growth. Using this method, the 2035 
ADWF was estimated to be 13.9 mgd. 
The influent loadings are expected 
to increase similarly. Therefore, 
expansion of permitted capacity for 
dry conditions is not anticipated to 
be needed over the 20-year planning 
period. 
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While future dry weather flows do 
not trigger any new projects, there 
are many projects associated with 
providing additional capacity for wet 
weather flow events. The permitted 
peak wet weather flow (PWWF) for the 
WWTP is 40 mgd based on secondary 
treatment capacity. When flows 
exceed 40 mgd, primary and secondary 
effluent are for discharge up to 60 mgd, 
which is the outfall capacity limitation. 
Since the flows to the WWTP are 
pumped, flows are limited to 60 mgd 
PWWF to match plant capacity, which 
has historically caused backups in the 

Many of the mechanical and electrical 
assets at the WWTP will need to be 
replaced within the 20-year planning 
horizon. This primary clarifier mechanism 
failed recently, resulting in loss of 
capacity during emergency repair.

I I 
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collection systems during peak wet 
weather events, resulting in SSOs. 
Determining actual peak flows in the 
system would require that bottlenecks 
in the collection system and pump 
stations be alleviated. The City has 
recently invested in updating their 
collection system model to be able 
to better estimate peak flows, reflect 
recent improvements and to project 
flows through 2035. Based on the 
2014 model the PWWF that would 
be conveyed to the plant in 2035 (if 
adequate conveyance was in place) 
are projected to be 98 mgd. Projects 
identified to deal with the projected 
wet weather flow include pump station 
capacity projects, upsizing of pipelines 
and relief lines in the collection system, 
as well as increased capacity at the 
WWTP to deal with high wet weather 
flows now and in the future.

Regulations 
The City is facing numerous 
requirements from both current 
regulations and anticipated future 
regulations. The 2009 CDO issued 
jointly to the City, Hillsborough, and 
CSCSD mandates elimination of waste 
discharges and requires specific actions 
be taken to correct conditions which 
cause SSOs. In response, the City and 

its partners have been working on 
implementing a CIP, which includes 
rehabilitation projects aimed at 
preventing SSOs. 

The 2013 WWTP NPDES Permit 
requires the development of 
Wastewater Treatment and Collection 
System Master Plans, a Wet Weather 
Improvement Program that establishes 
measurable goals to reduce I/I and 
minimize blending during wet weather. 
The permit also requires development 
of CIP, an implementation schedule 
to reduce I/I for Discharger-owned 
collection system improvements, and 
an increase of the Plant’s secondary 
treatment capacity of 60 mgd to 
reduce blending volumes and number 
of blending events. This provision 
for secondary treatment capacity to 
60 mgd (the actual permitted outfall 
capacity), effectively requires the 
WWTP to eliminate blending. 

The 20-Year Integrated Wastewater 
Master Plan includes alternatives to 
meet the current and anticipated 
regulatory requirements. For the 
collection system this includes 
consideration of both in-system 
storage and storage at the WWTP, 
upsizing pipelines, and rehabilitating 
areas with high I/I. At the WWTP, 

Meeting current and future regulatory requirements is a 
critical element of the master plan and CIP.
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City’s Collection System
Overview by Age
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20 to 40 years
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Older than 80 years
Pipe Age Unknown
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17.8%
6.6%

current and future regulations require 
considering facilities to eliminate 
blending (increased secondary 
treatment capacity), storage to reduce 
peak flows through the treatment 
plant, and process improvements to 
address nutrient removal. Nutrient 
loading into the San Francisco Bay 
has become a concern in the scientific 
community. While research is currently 
being conducted into the causes and 
effects of nutrient loading on the 
Bay, the RWQCB has already started 
regulating nutrients through the 
adoption of the Nutrient Watershed 
Permit, effective July 1, 2014, for 
dischargers to the San Francisco Bay. 
The permit includes requirements 
to evaluate options for treatment 
optimization and treatment upgrades 
(new facilities) for both nitrogen and 
phosphorus removal. The master plan 
includes CIP projects to address these 
requirements. 

Policy Decisions 
The City has made several policy 
decisions that affect the Integrated 
Wastewater Master Plan and CIP 
including the proposal to move the 
City’s Corporation Yard to the Detroit 
Drive site adjacent to the WWTP 
for improved worker conditions and 
efficiency. The City has identified 
energy and recycled water as priorities 
for better resource use. These priorities 
are reflected in the Integrated 
Wastewater Master Plan through 
evaluation of alternative energy 
production and efficiency measures as 
well as implementation of treatment 
facilities to produce recycled water 
suitable for offsetting non-potable 
uses. The recommended CIP includes 
projects reflecting these policy 
directions.

More than 17.8% of the City’s collection 
system is beyond its useful life, and 
45.8% of system is reaching the end of 
its useful life.

EXISTING FACILITIES 
EVALUATION
The existing wastewater collection and 
treatment facilities were inspected 
and assessed as a key component of 
this master plan. This effort included 
review of past reports and condition 
data, site inspections, review of 
operating data to assess performance 
and development of capacity ratings. 
A summary of the major findings are 
presented for each of the collection 
and treatment systems.  

Collection and Conveyance
The City’s wastewater collection and 
conveyance system consists of over 
234 miles of gravity sewers and force 
mains, over 5,700 manholes and 26 
pump stations. The collection system 
largely consists of vitrified clay pipes 
with 72 percent of the system being 
over 60 years old. The City has invested 
in establishing a condition assessment 
program consisting of closed circuit 

television (CCTV) cameras that 
inspect the interior of the pipes. Data 
collected by the CCTV program is used 
to identify repair needs. The City has 
completed inspection of the entire 
system and is on a 5-year cycle to CCTV 
20 percent of the system each year. 
Unfortunately, results of this program 
show that over 12 percent of the 
system was given a condition rating of 
poor or very poor. It is recommended 
that the City budget additional funds in 
the annual rehabilitation program for 
rehabilitation and repair of the aging 
system. 

As discussed earlier, in 2009 the 
City was issued a CDO mandating 
correction of conditions causing SSOs. 
In response to the requirements of the 
CDO, the City developed a sequence of 
projects (a CIP) that were summarized 
in a 2009 report titled Draft Wet 
Weather Capacity Analysis and 
Alternatives Evaluation. These projects 
were based on the best information 

------
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available at the time regarding projects 
needed to reduce the occurrence 
of SSOs. Sources for the project list 
included priorities from the 2005 
collection system model, as well as 
commitments from previous permit 
requirements (projects identified due 
to past spills). In addition, the project 
prioritization in the 2009 CDO was 
based on financial constraints of rate 
increases not exceeding 9 percent per 
year. 

The City has conducted many studies 
of the collection system over the past 
10 years. The collection system model 
was originally developed in 2005 and 
has been updated over the years, 
most recently in 2014 to account for 
improvement projects implemented in 
the system and more recent population 
projections. The collection system 
model is used to determine capacity 
limitations in the system. As a result 
of these studies and the recent model 
updates, the recommended CIP 
projects have been modified. Changes 
since development of the 2009 CIP and 
report include: 1) updated collection 
system model in 2014, 2) higher wet 
weather flows projected from the 
model (98 mgd) exceeding WWTP 
capacity, 3) provisions of the 2013 
NPDES permit requiring elimination 
of blending, and 4) increased benefits 
of in-system storage shown in recent 
model runs. The recommended CIP 
includes in-system storage to reduce 
peak flows conveyed to the WWTP 
and reprioritized collection system 
improvements to address priorities for 
reliability and SSO reduction. 
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The process and hydraulic capacities at the WWTP were evaluated for both 
dry weather (ADWF) and peak wet weather (PWWF) conditions.

Wastewater Treatment 
The project team conducted a 
thorough assessment of the existing 
WWTP facilities, which included the 
following major efforts:

•	 Review of five years of daily 
operating data at the WWTP to 
assess unit process performance.

•	 One week of intensive 
wastewater sampling at the 
WWTP to calibrate a dynamic 
process model.

•	 Assessment of capacity of the 
unit processes.

•	 Development of a hydraulic 
model to assess hydraulic 
capacity.
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•	 Visual inspections of the WWTP 
facilities to assess condition and 
estimate the remaining useful life 
of the WWTP’s assets.

During the five-year review period, 
the WWTP final effluent was in 
full compliance with all discharge 
requirements included in the NPDES 
discharge permit. The plant process 
capacity assessment shows that 
growth and dry weather flows are not 
the controlling factor in recommending 
CIP projects as the ADWF permitted 
capacity of the WWTP is not projected 
to be exceeded in the planning horizon. 
With the exception of the centrifuges, 
all of the unit processes at the WWTP 
have adequate ADWF capacity. The 
CIP includes the addition of a third 
centrifuge scheduled to come online 
in 2033. The capacities of individual 
unit processes are shown to the right 
for those facilities controlled or sized 
based on ADWF.

A hydraulic capacity assessment for 
each major unit process was also 
completed. Hydraulic bottlenecks 
and recommendations for alleviating 
them are provided in the master plan. 
The major finding from the hydraulic 
assessment indicates that the two 
oldest primary clarifier effluent weirs 
become submerged at flows greater 
than 20 mgd. 

Findings from the condition 
assessment indicate that there are 
many assets that are more than 30 
years old. Given their age, many 
of these assets are recommended 
for replacement within the 20-year 
planning horizon. The condition, 
remaining useful life, and capacity 
considerations were all used to identify 
CIP projects to increase plant reliability 
for continued permit compliance. 
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Approximately 60% of the wastewater treatment facilities are over 
35 years old.

FUTURE NEEDS AND 
PROJECT TRIGGERS
The evaluation of the projected flows, 
future regulations and WWTP capacity 
and condition led to identification of 
the following project triggers.

Address Reliability and 
Replacement Needs 
Much of the existing infrastructure 
in both the City’s collection system 
and at the jointly owned WWTP is 
approaching or beyond its anticipated 
useful service life. The CIP has 
numerous projects addressing the 
need to repair or replace aging 
infrastructure. There are also several 
immediate projects that are needed to 
provide adequate capacity, maintain 
compliance, and provide a safe 
working environment until the near 
and long term recommended CIP 
improvements are brought on-line. 

Manage Peak Flows and 
Reduce the Risk of SSOs
To reduce the risk of SSOs, the 
collection system will need to convey 
higher flows to the WWTP, which will 
need to treat a much higher PWWF 
than the current capacity. As described 
above, the projected PWWF for the 
year 2035 is 98 mgd. However, the 
capacity of the effluent outfall and 
treatment facilities is hydraulically 
limited to 60 mgd. Facilities both in the 
collection system and at the WWTP 
will need to be upsized and storage will 
be needed to manage the projected 
peak wet flows. The recommended CIP 
includes storage both in the collection 
system and at the WWTP to reduce 
SSOs and prevent exceeding the 
outfall capacity.
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Address the Requirement to 
Eliminate Blending
The 2013 NPDES permit outlines 
provisions that the City/EMID must 
meet to reduce blending of primary 
effluent with secondary effluent 
during wet weather. This requirement 
dictates the need to expand secondary 
treatment to 60 mgd to match the 
outfall capacity, which will in effect 
eliminate blending. 

Improve Treated Water 
Quality
Nitrogen and phosphorus are a 
natural part of our environment, but 
too much of these nutrients in water 
bodies (such as the San Francisco 
Bay) can cause degradation of aquatic 
and marine habitat. As part of this 
Integrated Master Plan, alternatives 
were considered to address future 
implementation of nitrogen and 
phosphorus reduction. When nutrient 
reduction is required and discharge 
limits take effect, improvements to 
the secondary and tertiary treatment 
systems will be required. Low 
phosphorus limits may even require 
moving to resource recovery process 
where phosphorus is removed from the 
solids stream and formed into pellets 
that can be used as fertilizer. Studies 
on the health of the Bay related to 
nutrients and the impact of discharges 
is on going. Future regulatory 
requirements for WWTP discharges to 
the Bay are considered likely for total 
nitrogen and considered possible for 
total phosphorous. 

Other future water quality 
improvements include future 
implementation of recycled water 
facilities that would offset potable 
water use in the community with 
a reliable, drought proof supply of 
recycled water.

RECOMMENDATIONS 
AND CIP
The project triggers addressed in the 
previous section were used to identify 
CIP projects and alternatives. The 
Integrated Wastewater Master Plan 
recommends specific alternatives and 
an accompanying CIP to address the 
anticipated wastewater system needs 
through 2035. 

Project Costs
The recommended CIP is a significant 
increase in annual spending over 
current expenditures. In addition, 
several projects need to get started 
immediately in order to be able to 
meet reliability needs, regulatory 
deadlines, and wet weather capacity 
in the near term. A significant number 
of projects need to be implemented 
within the first 10 years of the 
program.
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The 20-year CIP is dominated 
equally by infrastructure 
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The total cost of the 5-year CIP 
(2015 to 2019) is approximately 
$300 million and the total cost of the 
20-year CIP is approximately $900 
million. Note that project costs were 
developed at a planning level, which 
is a Class 5 estimate as defined by the 
Association for the Advancement of 
Cost Engineering. This is intended 
to be a conservative estimate based 
on the information available at the 
time the estimates were prepared. 
Project costs include construction 
costs and allowances for contingency, 
engineering, design, permitting, 
construction administration, and 
program management. Costs are in 
August 2014 dollars, which reflect 
a San Francisco Engineering News 
Record (ENR) Construction Cost 
Index of 10898. Costs were then 
escalated to the assumed mid-point of 
construction using an escalation rate 
of 4 percent. Based on preliminary 
estimates developed for short-term 
bond financing, in Spring of 2014, it 
was estimated that rates may need 
to be increased up to 15% to pay for 
the needed improvements. These 
preliminary estimates will be revised 
in 2015 in a financial plan and rate 
study based on the final recommended 
CIP program and implementation 
schedule. The financial plan will also 
address cost allocations between the 
City, EMID, and the other contributing 
agencies. 

CIP Project Prioritization
The Integrated Wastewater Master 
Plan CIP is made up of many different 
types of projects ranging from annual 
projects (annual rehabilitation, 
condition assessments, studies and 
preventative programs), periodic 
projects (updated modeling, special 
studies), immediate projects (needed 
to address failing infrastructure), and 
larger discrete projects that have been 
prioritized into the CIP. The discrete 
projects were prioritized using the 
following philosophy:

•	 Rehabilitate/Replace failing 
infrastructure as highest priority.

•	 Manage flows in the collection 
system and at the WWTP.

•	 Provide reliability (capacity and 
permit compliance).

•	 Reduce SSOs and reduce I/I as 
soon as possible.

The major CIP projects were scheduled 
following this order of priority as 
much as possible. In the interest of 
evening out the cash flow, smaller 
projects were fit into the program to 
fill in the spending gaps. This provides 
a more balanced cash flow that takes 
into account rate increase tolerance, 
City resources and the need for 
infrastructure renewal. 

Collection System Projects: The 
collection system projects consist 
of several large projects including 
rehabilitation of Dale Avenue Pump 
Station (PS), a new in-system 
storage basin and focused subbasin 
rehabilitation to reduce I/I. In addition, 
there are numerous relief lines, 
pipeline improvements and pump 
station reliability/capacity projects. 
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The recommended collection system improvements includes relief lines, pump station improvements, I/I focused 
rehabilitation and in-system storage.
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WWTP Projects: The improvements 
for the WWTP include replacement 
of the failing influent junction box 
and primary clarifiers, construction 
of a headworks with grit and 
screening (does not currently exist), 
improvements to the secondary 
treatment facilities to meet permit 
requirements to eliminate blending, 
construction of flow equalization 
to match the outfall and treatment 
capacity of 60 mgd, and improving 
reliability through rehabilitation of 
aging infrastructure. The master plan 
recommends the new headworks and 
primary clarifiers be sited at the Detroit 
Drive Site adjacent to the WWTP 
for easier construction and for plant 
reliability during construction. 

Administration and Corp Yard 
Projects: The existing administration 
and laboratory buildings at the 
WWTP are inadequately sized for the 
plant staff and laboratory functions 
required. The new administration 
and laboratory are proposed to be 
located at the Detroit Drive site. The 
City has also proposed relocating the 
Corporation Yard (Corp Yard) to Detroit 
Drive adjacent to the WWTP. For the 
purposes of this CIP and planning 
document, it is assumed that the 
Corp Yard and WWTP administration/
lab facilities would be co-located 
on the Detroit Drive site along with 
other WWTP projects. If the City 
should decide to locate the Corp 
Yard elsewhere, the project costs and 
layouts shown in this CIP would need 
to be revised. 

LEGEND OF IMPROVEMENTS/
SITE ALLOCATION

1

2

3

4

5

6

7

8

9

10

11

12

13

Headworks facility with screens 
and grit removal

Primary sedimentation basins

Odor control facilities

Space identified for administration/ 
laboratory facilities 

Space identified for 4.0 MG flow 
EQ storage

Space identified for potential future 
corporation yard facilities

Space reserved for future WWTP 
facilities and recycled water/tertiary
treatment facilities

City-owned property dedicated to 
parks/recreation and identified as 
potential storage site

Retrofit existing aeration basins 
with anoxic selectors and MLR 
pumping

New secondary clarifier

New stormwater pump station

New chemical feed facility

New site waste pump station

3

1 2

4

6

7

8

5

9

12

10

11

13

LEGEND

Detroit Drive Site
Bayfront Parcels
WWTP Site
New Process Area
Dale Avenue Parcel

Recommended WWTP improvements include new headworks, primary clarifiers and equalization basins as well as 
improvements to the existing secondary and tertiary facilities.
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Recommended improvements include in-system storage (for wet flows), new preliminary (headworks) and primary 
treatment and providing storage on-site. In addition, improvements to the secondary process will increase its capacity to 
60 mgd eliminating blending and matching outfall capacity.

Project Descriptions
Descriptions for the key projects in 
the integrated CIP are provided below. 
These projects are organized in the 
implementation sequence proposed 
for the Recommended In-System 
Storage Alternative. It is assumed that 
many of the new facilities will have 
shared use of the Detroit Drive Site. 

Dale Avenue Pump Station and 
Force Main: The Dale Avenue PS was 
identified in the 2009 Study as having 
a capacity between 60 and 67 mgd. A 
firm capacity of 67 mgd needs to be 
provided at the Dale Avenue PS for 
the Recommended Alternative. This 
requires that the existing pump station 
be rehabilitated to ensure reliable 
capacity is provided. This project has 
high priority to convey wastewater to 
the plant and not create a backup in 
the collection system.

New Headworks Facility: While the 
WWTP does not have a headworks 
facility, influent flow is pumped from 
the collection system to the Influent 
Junction Box (IJB), which provides 
for influent flow measurement and 

functions as a flow split structure to 
the primary clarifiers. The IJB’s current 
capacity is 60 mgd, which is insufficient 
to treat the projected wet flows to 
the WWTP. Built in 1992, the existing 
IJB is severely corroded and near the 
end of its useful life. A headworks is 
required for reliability and to increase 
the capacity of the preliminary 
treatment facilities. The addition of 
screening and grit removal facilities are 
recommended in the new headworks, 
as is typical in most facilities, to 
improve downstream operations by 
eliminating materials that can clog 
pumps and wear out equipment.

Primary Clarifier Replacement: The 
current wet weather capacity of the 
primary clarifiers is 60 mgd, which 
is insufficient to treat the projected 
flows to the WWTP. In addition, the 
existing clarifiers have been failing and 
are nearing the end of their remaining 
useful life. It is recommended that 
these unit processes be completely 
replaced. Implementation of this 
project is urgent for reliability and 
capacity reasons and has therefore 
been assigned an early start.
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In-System Storage: The In-
system Storage project consists of 
constructing storage to equalize flows 
upstream of Dale Avenue PS. The 
proposed location is at Bay Meadows 
beneath the City park. The proposed 
size is 4.2 million gallons (MG). The 
storage capacity has been modeled 
to be sufficient to keep flows at the 
Dale Avenue PS to 67 mgd, thus not 
triggering the need for a new pump 
station. The project will also include 
conveyance from the collection system 
to the storage, a pump station to 
return flows to the collection system 
and an odor control system.

Secondary Treatment Capacity: The 
Secondary Treatment Capacity project 
is required to meet the current NPDES 
permit requirements to bring the 
capacity of the secondary facilities up 

to 60 mgd by November 2019. These 
upgrades must be brought on-line 
no later than June 2020. A number 
of improvements to the secondary 
treatment process must be made to 
increase the capacity from 40 mgd 
to 60 mgd, including aeration basin 
modifications and a new secondary 
clarifier. 

Flow Equalization Storage: Since 
the outfall and treatment facilities are 
limited to 60 mgd, flow equalization 
is needed at the WWTP to hold 
the excess wet flows. The Flow 
Equalization Storage Project includes 
the construction of new below-ground 
storage facilities to store primary 
effluent. The project also includes all 
other appurtenant facilities such as 
pumping, odor control, and cleaning 
features. The new storage basin is to 

After a rigorous siting analysis, the Bay Meadows Park was identified as the recommended location 
for in-system storage due to the potential benefits to reducing SSOs and for improved system wet 
weather management
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be located adjacent to the WWTP on 
the Detroit Drive site. It is assumed 
that this storage will be co-located and 
coupled with the Administrative and 
Corp Yard facilities to take advantage 
of synergies, such as providing 
employee parking on top of the 
covered storage area. 

Administration/Laboratory and Corp 
Yard: The existing administration 
and laboratory buildings at the 
WWTP are inadequately sized and 
located in the middle of the WWTP, 
creating a problem with laying out 
new facilities on a limited site. The 
new administration and laboratory 
are proposed to be located at the 
Detroit Drive site. The City’s proposed 
relocation of the Corp Yard to the 
Detroit Drive site would be co-located 
with the Admin/lab facilities and the 
Flow Equalization. 

The existing admin and lab facilities are inadequately sized and located in the 
middle of the plant, limiting the ability for process area expansion.

Subbasin Focused Rehab: The CDO 
and NPDES permit both require 
programs be implemented to reduce 
I/I in the system. The current estimated 
flow to the WWTP does not take into 
account reduction in I/I as there is 
currently not enough information 
available to determine the impact 
of subbasin rehabilitation on system 
flows. This assumption, implements a 
conservative approach to estimating 
projected WWTP flows until additional 
data can be collected to confirm the 
I/I in the system. Upon collection 
of additional data, the WWTP flow 
projections, and potentially facility 
requirements, maybe adjusted. 
Several studies are included in the 
recommended CIP to determine the 
exact subbasins to be rehabilitated for 
I/I reduction, the costs of the projects, 
and the anticipated benefits associated 
with the projects. Until the studies are 
completed, two locations have been 
tentatively identified for potential 

subbasin rehabilitation: 1) Shoreview-
Los Prados area east of Highway 
101, and 2) San Mateo Village west of 
Highway 101. These areas may benefit 
from a focused I/I reduction effort. 

Nutrient Removal Facilities: In 
addition to the current permit 
requirements, it is very likely that 
there will be a future NPDES discharge 
limit for total nitrogen (TN) and 
potentially a limit for total phosphorus 
(TP). In order to meet the anticipated 
limits secondary and tertiary process 
improvements will be required. In 
addition, chemical addition facilities 
will be required and phosphorus 
harvesting/recovery facilities may 
also be needed depending on the final 
limits adopted. 

Tertiary Treatment: In addition to 
needing improved filtration facilities to 
meet nutrient removal requirements 
in the future, the City is currently 
evaluating the potential for a recycled 
water program within the service 
area. Implementing recycled water 
to offset non-potable uses has been 
identified as a priority by the City’s 
Sustainability Commission. The 
exact size and timing of new recycled 
water facilities is uncertain pending 
the outcome of the on-going study. 
However, the CIP includes the costs 
to implement treatment facilities to 
produce up to three (3) mgd of recycled 
water to match the preliminary market 
assessments of up to 2 mgd of demand 
in the City and 1 mgd of demand in 
EMID’s service area. 
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Implementation 
As the City moves forward with 
implementation of the CIP, there are a 
few important considerations to note:

•	 The CIP includes annual projects, 
including programs such as the 
annual City Wide sanitary sewer 
rehabilitation program, biennial 
pump station upgrade program, 
sanitary sewer flow monitoring 
and hydraulic modeling program, 
the CCTV program, and root 
foaming program, that will be on-
going and are assumed to occur 
every year in the CIP planning 

The recommended program and CIP cash flow was developed with the goal of meeting regulatory 
deadlines as well as evening out expenditures over the program. 
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period. As part of the analysis, it 
was identified that the City needs 
to increase its existing annual 
rehabilitation budget to fully 
implement the above programs 
on an annual basis.

•	 Several projects were identified 
to address anticipated regulations 
that may take effect during 
the planning period. If the 
adoption of these regulations 
is delayed, or does not occur 
during the planning horizon, 
their implementation could be 
delayed.

•	 As the City begins to  implement 
specific projects, the next phase 
of analysis or design will provide 
more accurate and up-to-date 
information for decision-making 
and budgeting.

•	 The need and timing for all future 
projects, especially those planned 
later in the CIP, should be updated 
as new information is available.

• -

• 
• -
• 
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NEXT STEPS
Implementation of the program 
will require environmental review, 
financing and public outreach. Key 
elements to be addressed include:

CEQA/Environmental Review:

•	 Determine approach 
and appropriate level of 
environmental review for overall 
plan and individual projects.

•	 Proceed with CEQA for projects 
to be implemented in the near 
term.

Funding and Financing:

•	 Consider pursuing State 
Revolving Fund (SRF) loans and 
other financing/funding options 
to help pay for the recommended 
improvements. 

•	 Develop a financial plan to 
determine rate impacts as a 
result of the recommended 
improvements.

•	 Develop cost share estimates 
for each of the affected 
agencies as appropriate for the 
collection system and WWTP 
improvements.

Public Outreach and Relations:

•	 Begin discussing impacts, 
benefits and costs of the 
recommended program with the 
public and affected stakeholders.

•	 Address public concern over 
construction and nuisance 
impacts.
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Attachment 2 

In System Storage Site Evaluation 

The evaluation process for identifying the potential in-system storage sites is described below: 

Siting Criteria 

The criteria for determining potential in system storage locations included: 

• Maximize benefits by locating storage in the lower (not at the top) part of the collection 
system. 

• Consider locating storage upstream of bottlenecks or at historical overflow locations. 

• Focus storage locations on areas where storage can reduce overall Capital Improvement 
Project (CIP) cost. 

• Focus storage locations to West of Highway 101 away from areas with high groundwater 
table and tidal influence. 

• Projects should limit highway and railroad crossings. 

• Use only below ground storage to allow dual use of public spaces. 

• Project locations should be limited to City-owned, school district-owned, or undeveloped 
properties to limit impacts to developed private property. 

• Limit depth of storage basins to 8 feet of usable storage with 2 feet of freeboard, and 5 feet 
of cover to top of basin. 

Potential Sites 

Using the siting criteria listed above, a review was conducted of City-owned property, local parks, 
schools, and undeveloped parcels to develop a list of possible storage sites. Attachment 1 shows 
the location of the potential in-system storage locations identified and indicates whether the site 
was evaluated further or if the site was eliminated from further study. The locations shown in 
purple, are upstream of major CIP projects, and have more potential to realize cost savings. 
Locations shown in red had been evaluated previously by the City and were eliminated from further 
study. Locations highlighted in orange were evaluated, but eliminated as they do not reduce overall 
CIP costs. 

Preliminary Screening 

Using the potential sites identified, the updated hydraulic model was used to identify where in­
system storage had the greatest potential to reduce SSOs and to eliminate planned wet weather 
sewer relief lines. Three potential storage locations provide the greatest flow relief to the system: 

• A basin in the northern service area. 

• A basin in the southern service area. 

• A basin adjacent to a major interceptor with a history of SSOs in the area. 

Four potential sites were selected from those shown in Attachment 2 that met the criteria listed 
above as well as: had sufficient area for siting a storage basin and was located in a northern or 
southern service area, or adjacent to a major interceptor with a history of SSOs. The four sites 
evaluated are listed in Table 1. 

,i 



Table 1 Potential Storage Sites for In-System Storage 
Integrated Wastewater Master Plan 

#of Wet Maximum 

CIP Projects 
Weather SSOs Size of 

Location Downstream of Storage 
Upstream Since 

Notes 
Storage 

2004 Available 

Bay Upstream of South Trunk 
City owned park with ball 

Meadows Sewer Phase 2 and/or 41 18 MG 
·Park Bay Meadows 

and soccer fields 

Land owned by school 

Abbott 
Upstream of South Trunk district. 

Middle 
Sewer Phase 2 and 

5 7MG 
another sewer relief Alternative includes building 

School 
project storage under existing 

blacktop playground. 

Upstream ofEJ Cerrito 
City owned park with· bC)II 10.5 MG 

Central Relief; South Trunk 
10 fi~lds, tennis courts, large total (2 

Park Sewer Phase 1 aridtwo 
other sewenelief projects 

trees locations) 

Land owned by school 
San Mateo 

Upstream of South Trunk district. 
High 3 11.2 
School 

Sewer Phase 1 Alternative includes building 
storage under ball fields. 

Of the four sites considered, the Bay Meadows Park site was the most favorable due to the high 
number of upstream SSOs caused by insufficient wet weather capacity in the downstream 
conveyance pipes. This location also had the potential to eliminate or reduce the need for a 
significant capital improvement project (South Trunk Sewer Phase 2). 

The Central Park site has the smallest area of influence of t~e sites (smallest sewershed). In 
addition, the park has numerous trees, ball fields, and tennis courts that would be disrupted due to 
construction. Therefore, Central Park was eliminated from further consideration. 

Modeling Results 

Following the preliminary screening exercise, the three remaining sites were modeled. Model 
simulations were run to determine the storage required at each location in order to reduce or 
eliminate SSOs downstream in the collection system. Under all scenarios, the model included all 
planned and needed CIP projects necessary to convey flows. The model results demonstrated 
that in-system storage at Abbott Middle School and San Mateo High School did not provide any 
significant benefits in terms of SSO elimination, trunk sewer surcharge reduction, or lower capital 
improvement costs. These two alternatives were eliminated from further analysis 
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Figure 6.1
STORAGE SITES INVESTIGATED

INTEGRATED WASTEWATER MASTER PLAN
CITY OF SAN MATEO
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