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EXECUTIVE SUMMARY

ES.1 WATER SYSTEM MASTER PLAN PURPOSE (CHAPTER 1)

This Water System Master Plan (WSMP) for Menlo Park Municipal Water (MPMW) is a
comprehensive evaluation of MPMW’s distribution system. The WSMP identifies strategies for
cost-effectively meeting MPMW’s distribution system infrastructure needs; guides capital
expenditures for the system; furnishes important guidance to enhance renewal and replacement
strategies, operational and water quality practices; and provides a framework for diversifying
MPMW’s water supply. To accomplish these goals, the following key work tasks were performed
in the WSMP:

Evaluated and summarized existing water system and key system facilities;

Completed a comprehensive field mapping program to update MPMW’s GIS
mapping of water system features;

Prepared water demand projections through buildout of MPMW;

Summarized existing water supplies and evaluate potential graywater use or recycled
water use to provide a supplemental dry-year supply for MPMW;

Developed and calibrated a new all-pipe hydraulic model for the MPMW system
using the updated GIS water system features;

Developed performance and operational criteria, which were subsequently used to
evaluate the system and identify improvements;

Evaluated existing and buildout water system conditions for normal operations,
emergencies and water quality scenarios to identify deficiencies and needed
improvements;

Conducted a system-wide pipeline condition assessment to develop recommendations
for long-term renewal and replacement program needs;

Prepared a seismic vulnerability assessment to identify improvements to reduce
system seismic vulnerabilities;

Conducted an advanced meter infrastructure (AMI) evaluation to summarize options
for MPMW to implement an advanced meter reading (AMR) or AMI program;

Evaluated operational and maintenance activities and develop recommendations for a
long-term maintenance program and for optimizing water system operation;

Developed a capital improvement program for recommended existing and future
water system facilities.

The resulting WSMP provides a comprehensive road map for MPMW for future planning.
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Executive Summary

ES.2 OVERVIEW OF THE WATER SERVICE AREA (CHAPTER 2)

MPMW is located within the City of Menlo Park (City), along the San Francisco Peninsula as
shown on Figure ES-1. MPMW provides water service to approximately half of the
City. California Water Service (Cal Water) provides service to the other half of the City, known
as the Bear Gulch District, which roughly serves the core/middle of the City. Small portions of the
City are served by the O’Connor Tract Co-operative Water Company, which provides service to
343 households, most of which are in the City; and the Palo Alto Park Mutual Water Company,
which provides service to about ten (10) households.

MPMW’s sole source of supply is wholesale surface water purchased from the San Francisco
Public Utilities Commission (SFPUC) via the SFPUC Regional Water System (RWS). Water is
supplied to MPMW via five SFPUC turnouts, and is subsequently distributed to its customers
within the different pressure zones via MPMW’s various water system facilities and distribution
system. MPMW provides water service to approximately 4,300 residential, commercial, industrial
and institutional/governmental service connections. MPMW’s existing water distribution system
is approximately 55 miles of water system pipelines. Pipeline diameters ranging from
2 to 18 inches in diameter, with approximately 65 percent of the distribution system between
6 to 8 inches in diameter. Most of the distribution system is comprised of asbestos cement (50
percent) and ductile iron (31 percent) pipelines.

The MPMW is comprised of three pressure zones, High Pressure Zone, Lower Zone, and Upper
Zone (see Figure ES-2). The High Pressure Zone and Lower Zone are located in the northeast part
of the City, along the San Francisco Bay. Though these zones are adjacent to each other, they are
hydraulically isolated under normal operations. The High Pressure Zone is supplied from the
SFPUC system without pressure regulation to the zone. The Lower Zone is supplied by three
pressure regulating stations to reduce pressures from the SFPUC RWS.

The Upper Zone is in the southwest portion of the City, near Interstate 280 and adjacent to the
Coast Range hills. It is supplied by the Sharon Heights Pump Station. Because the Upper Zone is
geographically isolated, there is no direct hydraulic connection between the Upper Zone and the
High Pressure/Lower Zones.

MPMW has emergency interconnections with four adjacent water suppliers: Cal Water,
City of East Palo Alto, City of Redwood City, and O’Connor Tract Co-operative Water Company.

ES.3 WATER DEMANDS (CHAPTER 3)
ES.3.1 Existing Water Distribution System Use

In recent years, MPMW’s annual water purchases from SFPUC have ranged from 851 MG/year
(2.3 mgd average daily demand) to 1,349 MG/year (3.7 mgd average daily demand). Annual water
supplies remained somewhat steady from 2001 through 2013, followed by a decline in 2014
through 2016, due to reduced usage during the recent drought.
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Executive Summary

Existing water demands were determined based on historical water delivery and detailed
consumption data. Peaking factors for maximum day and peak hour demand were also developed
based on historical SFPUC delivery data.

Existing water system demands used in the evaluation of the distribution system are based on
MPMW’s annual water purchases of 1,349 MG/year (3.7 mgd) in 2013. Water deliveries from this
year were used instead of more recent years because it is more representative of normal water use
within the MPMW prior to the recent drought, and accounts for typical water use patterns during
normal hydrologic conditions. Existing maximum day demand is estimated to be 6.1 mgd. Peak
hour demand is estimated to be 10.0 mgd.

ES.3.2 MPMW Water Conservation Programs

The MPMW has been and continues to be a strong promoter of water conservation programs that
improve water supply reliability and provide environmental benefits to the community. MPMW
participates in Bay Area Water Supply and Conservation Agency’s (BAWSCA) regional water
conservation program, which includes subscription-based programs that member agencies can
elect to participate in and fund. MPMW participates in all the available BAWSCA subscription
programs, including high-efficiency toilet and washing machine rebates, school education kits and
programs, large landscape audits and turf replacement rebates.

For new residential and non-residential development, the City requires that all new development
comply with the mandatory California Green Building Code. The City also requires that new or
rehabilitated landscapes for projects subject to City review and approval comply with the City’s
Water Efficient Landscaping Ordinance, which reflects the latest California State Model Water
Efficient Landscape Ordinance.

New development must also comply with water conservation measures stipulated in the
ConnectMenlo General Plan Update 2016. New development within the Bayfront Area is required
to be dual plumbed for internal use of recycled water. For buildings equal to or exceeding
100,000 square feet (sq. ft.) in size, the City requires a development of a water budget. For
buildings 250,000 sq. ft. and larger, the City requires identification and use of an alternate water
source for all City approved non-potable applications (e.g., graywater).

ES.3.3 Future Water Delivery Projections

In 2016, the City of Menlo Park completed a multi-year effort, called ConnectMenlo, which
updated its General Plan Land Use and Circulation Elements and zoning for its Bayfront Area,
which was designated as an M-2 zoning district (industrial land use) in the 1994 General Plan.
ConnectMenlo established long-range planning for the Bayfront Area, which incorporates the
business parks and industrial area between Highway 101 and the Bayfront Expressway.

The plan, which has a buildout planning horizon of 2040, incorporates land use changes in the
Bayfront Area with development potential for up to 4,500 new multi-family residential units,
2.3 million square feet of new non-residential uses, 400 new hotel rooms and two transit centers.
The Bayfront Area lies within MPMW boundaries, except for a small portion of the area, south of
Highway 101, bounded by Marsh Road and the Dumbarton Rail line.
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As part of ConnectMenlo, the City prepared a Water Supply Evaluation (WSE) Study, which was
incorporated in the Programmatic Environmental Impact Report that analyzed the effects of the
zoning changes for the portion of the Bayfront Area to be served by MPMW. Table ES-1
summarizes the MPMW service area annual water delivery projections prepared for the WSE.

Table ES-1. Projected Annual Water Deliveries

Projected Water Deliveries, MG/year

Development Plan

2025

2030

General Plan Buildout® 1,310 1,286 1,265 1,251 1,240
ConnectMenlo® 0 86 172 257 343
Other Planned Projects(© 31 31 31 31 31

Total Projected Water Demand 1,341 1,403 1,468 1,539 1,614

Source: Water Supply Evaluation Study
@  Water delivery projections, as developed in the MPMW 2015 UWMP
®  Project buildout by 2040. Phasing assumed to start in 2020.
©  Other planned projects include the Facebook Campus Expansion and a new magnet high school.

For water master planning, it is necessary to develop spatial estimates of future demands, so that
they can be applied to the water distribution system model, for the analysis of future water
distribution system needs. The system analysis evaluates 2040 conditions to assess infrastructure
requirements for buildout of the General Plan. The ConnectMenlo environmental impact analysis
included a spatial analysis of future land use development to analyze potential traffic impacts. This
analysis used traffic analysis zone (TAZ) areas to evaluate land use changes associated with
ConnectMenlo. For the WSMP, the TAZ areas were refined to create water analysis zone (WAZ)
areas that included modifications to TAZ areas to conform with MPMW service area and pressure
zone boundaries. Once WAZ areas were defined, MPMW prepared spatial projections of future
water use by WAZ.

ES.4 WATER SUPPLY (CHAPTER 4)
ES.4.1 SFPUC Surface Water

All of MPMW'’s water supply is purchased from the SFPUC, which operates the City and County
of San Francisco’s RWS, delivering treated wholesale water to Alameda, Santa Clara, and
San Mateo Counties. Due to constraints of hydrology, physical facilities, and the institutional
parameters that allocate the water supply of the Tuolumne River, the RWS water supply cannot
always meet demands. As a result, the SFPUC has limited the volume of water that can be
purchased from the RWS to 265 million gallons per day (mgd) until at least 2018. If drought
conditions, emergencies, malfunction or rehabilitation of the RWS lead to a water shortage, then
SFPUC’s wholesale customers are subject to reduction in water supply in the amount and duration
required to resolve the supply shortage.

MPMW’s normal hydrologic year contract amount is 4.465 mgd, approximately 1,630 million
gallons per year (MG/yr). Dry-year supply estimates developed for the MPMW’s 2015 Urban
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Water Management Plan (UWMP) are based on delivery estimates and application of allocation
processes laid out in the most recent water supply contract. Based on these allocations, MPMW
would have an estimated supply of 3.51 mgd, or 1,277 MG/yr in a single dry year, and 3.04 mgd,
or 1,109 MG/yr in subsequent years following the first year of a multi-year drought.

ES.4.2 Comparison of Supply and Demand

Table ES-2 provides a comparison of supply and demand, as presented in MPMW’s 2015 UWMP.
The table summarizes demand in five-year increments from 2020 through 2040. As the table
shows, in normal hydrologic years, MPMW is anticipated to have sufficient supplies to meet
demands. However, starting in 2020 it is projected that in single-year or multi-year droughts,
MPMW supply will be insufficient to meet demands. For single dry years, the shortfall is projected
to be 21 percent by 2040. For multiple dry years, the shortfall is projected to be 31 percent by 2040.

Table ES-2. MPMW Comparison of Supply and Demand®
Year
Demands and Supplies, MG/year 2020 2025 ‘ 2030 2035 2040

Total Projected Demand 1,341 1,403 1,468 1,539 1,614
Total Projected Supply — Normal Year 1630 1630 1630 1630 1630
Surplus or Deficit 289 227 162 91 16
Percent Shortfall -- -- -- -- --

Total Projected Supply — Single Dry Year | 1,277 1,277 1,277 1,277 1,277
Surplus or Deficit (64) (126) (191) (262) (337)
Percent Shortfall 5% 9% 13% 17% 21%

Total Projected Supply — Multiple Year® | 1,109 1,109 1,109 1,109 1,109
Surplus or Deficit (232) (294) (359) (430) (505)
Percent Shortfall 17% 21% 24% 28% 31%
@ Source: 2015 UWMP.
®  Years shown are years two and three of a three-year drought. The first year is anticipated to have supply reductions the

same as a single-year drought.

MPMW anticipates meeting shortfalls through implementation of its Water Shortage Contingency
Plan, which specifies measures to temporarily reduce demand. Implementation of supply
alternatives evaluated in this chapter would reduce potable water use, and thus reduce anticipated
shortfalls. However, MPMW is also investigating alternative dry-year supplies. As part of the
WSMP, use of graywater or recycled water were investigated.

ES.4.3 Graywater

Residential graywater is defined in the California Plumbing Code, as water from showers, clothes
washers, and other domestic drains other than the kitchen sink and toilets. Although some types of
residential graywater programs have been found to offer potential for substantial potable water
savings, the potential potable water demand savings associated with graywater irrigation, the most
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likely residential type of graywater program for MPMW, has not been clearly documented in
case studies.

Graywater programs for certain types of commercial facilities that produce significant quantities
of gray water, such as hotels, fitness facilities, and laundromats, may lead to significant potable
water demand savings for those commercial customers. Most commercial facilities, however, like
offices and restaurants, do not generate enough graywater to significantly offset the potable water
demand from toilet flushing or irrigation. MPMW may want to promote graywater use in
commercial settings through requiring, in City code, dual-plumbing in new commercial
construction to accommodate potential future graywater or recycled water use. MPMW could also
focus education efforts on developers constructing new commercial facilities likely to produce a
substantial quantity of graywater such as fitness centers, hotels, aquatic centers, and laundromats.

Although graywater could be a potential dry-year supply for MPMW, it is likely to have only a
very small contribution in reducing potable water demands due to uncertain savings for residential
programs, and limited opportunities for significant savings in commercial applications.

ES.4.4 Recycled Water

One major reason that the MPMW has not considered a recycled water program to-date is that the
City does not own or operate any wastewater treatment facility and, doesn’t convey its own
wastewater. Therefore, any recycled water program would require coordination and various
agreements with one or more agencies. The specific agencies with which the City could coordinate
arecycled water program include the City of Redwood City (Redwood City), the City of Palo Alto,
and the West Bay Sanitary District (WBSD).

West Yost conducted an analysis of potential recycled water options, evaluating potential areas
that could be served by recycled water, estimating potential recycled water demand, developing
conceptual-level layouts for infrastructure, and developing conceptual-level cost estimates for
implementing a recycled water program. The WSMP evaluated service to the Bayfront Area from
either Redwood City or Palo Alto. WBSD is developing a decentralized recycled water treatment
facility that will supply the Sharon Heights Golf & Country Club and Stanford Linear Accelerator
Center (SLAC) with recycled water for irrigation, which would reduce their MPMW potable
water use.

In discussions with Redwood City, the potential costs for MPMW to purchase recycled water
would likely be equal to the debt-normalized wholesale cost to Redwood City’s existing recycled
water customers ($2,600/acre-foot) plus a capacity buy-in fee to compensate Redwood City for its
prior investments. Palo Alto could not provide an estimate of the cost of its recycled water, and is
currently performing a business assessment to evaluate the cost of recycled water.

The total estimated capital cost for recycled water distribution facilities within the MPMW service
area for service from Redwood City or Palo Alto was estimated to range from $12M to $13M.
Conceptual-level unit water costs were estimated by converting capital costs to an annual revenue
requirement and adding in anticipated wholesale costs of water. Recycled costs are estimated to
be in the neighborhood of $5,000/acre-foot plus the separate buy-in fee. This compares with the
current (FY 2017-18) SFPUC wholesale water charge of $1,786/acre-foot plus meter capacity fees.
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West Yost recommends continuing to pursue non-potable water options, completing additional
study of the Bayfront area, and continuing conversations with Redwood City and Palo Alto.
MPMW should also re-evaluate dry-year supply shortages as part of its 2020 UWMP, which will
develop future demand projections based on new water conservation regulations that are expected
to further reduce urban water use, but for which specific methodologies are still being developed
by California Department of Water Resources.

ES.5 EVALUATION OF EXISTING AND FUTURE WATER SYSTEM
(CHAPTERS 5, 6, 7 AND 8)

West Yost developed a new water distribution system hydraulic model, and evaluated water
distribution system performance under existing and future demand conditions to identify
deficiencies. West Yost identified improvements to address deficiencies and develop a
recommended capital improvement plan.

ES.5.1 Planning and Design Criteria (Chapter 5)

Working with MPMW, West Yost developed recommended planning and design criteria that were
used to evaluate the performance of MPMW’s water system. Criteria were developed for: fire flow
requirements for new development; peak supply capacity; distribution system pressures; pump
station, storage tank and pressure regulating station sizing; and water main sizing.

ES.5.2 Hydraulic Model Development (Chapter 6)

MPMW staff and West Yost developed an updated geodatabase containing the spatial location and
attribute data of existing pipelines and other water facilities within MPMW’s water distribution
system. The updated geodatabase was based on MPMW’s existing GIS and was updated using
information collected during a system-wide field verification conducted by West Yost staff in late
2015. During the field verification, West Yost collected spatial and attribute information of various
water system facilities, which was used to confirm water system facilities and pipeline alignments.

West Yost developed a new all-pipe water distribution system hydraulic model using the updated
GIS to establish the pipeline network, and incorporating existing facilities information (turnouts,
tanks, pump stations, regulating stations, zone valves) provided by MPMW. Existing water
demands were allocated to the model using metered account data to distribute demands within the
hydraulic model. The hydraulic model was calibrated using hydrant flow testing data collected in
a field program, conducted in February 2016.

ES.5.3 Existing Water System Evaluation and Recommended Improvements (Chapter 7)

West Yost evaluated the City’s existing water system facilities to identify existing deficiencies and
recommended improvements. The evaluation included system capacity and performance
evaluations, a seismic vulnerability assessment, a pipeline condition assessment and an advanced
metering infrastructure evaluation.
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ES.5.3.1 System Capacity Analysis

The system capacity analysis identified the need for new storage in the Lower and High Pressure
Zone to balance the difference between supplies and demands. No other supply or storage
deficiencies were identified. The system performance evaluation identified fire flow deficiencies.
Fire flow and storage deficiencies were sized based on future conditions (discussed in
Section ES 5.4.1) to ensure that improvements were adequately sized to meet existing and future
customer needs.

The system capacity analysis also identified the dependency on the Burgess PRV station. Since
2011, the Burgess PRV station has supplied between 59 to 95 percent of the total Lower Zone
Demand. To more equally balance the supply contributions between the three Lower Zone
regulating stations and to reduce the dependence of the Burgess PRV station, a
Residential/Commercial Pressure Regulator Program is recommended. The program will retrofit
customer services in the Lower Zone with individual PRVs, so that settings at the Chilco and
Madera PRV stations can be adjusted to more closely match the Burgess PRV station without
activating customer relief valves that would cause flooding.

ES.5.3.2 Seismic Vulnerability Assessment

A seismic vulnerability assessment was performed to assess MPMW s ability to withstand a major
seismic event, such as a magnitude 7.9 earthquake on the San Andreas Fault. The scope of the
analysis included meeting with MPMW, reviewing relevant documents, conducting visual
assessments of key water system facilities, and preparing a pipeline vulnerability assessment, and
documenting findings of the analysis.

The Upper Zone is, for the most part, on competent (non-liquefiable) soils, but because of its
proximity to the San Andreas Fault, can expect very strong ground motions in a San Andreas
earthquake. The Lower Zone and High Pressure Zone are in areas mapped as having moderate to
high liquefaction susceptibility. The pipeline vulnerability assessment found that most risk is in
the Lower Zone and High Pressure Zone. During a San Andreas magnitude 7.9 earthquake,
97 pipeline failures (22 leaks, 75 breaks) are estimated to occur. To mitigate potential damage, it
is recommended that MPMW place a high priority on replacement of approximately 50,000 feet
of pipeline with seismic resistant pipe.

The initial focus for pipeline replacement should be on cast iron pipe (CIP), asbestos cement
(AC), polyvinyl chloride (PVC) and unknown pipeline materials in high liquefaction zone areas.
For larger-diameter pipelines that are more critical, recommended pipeline material and
construction methods include steel with butt-welded joints, ductile iron pipe (DIP) with
earthquake resistant joints, molecularly oriented PVC pipe (PVCO) with seismic retrained joints,
and high-density polyethylene (HPDE) pipe. Of these materials, steel and DIP are only
considered in soils with low corrosivity. For smaller-diameter, less critical pipelines,
recommendations include steel pipe with lap or butt-welded joints, DIP with mechanically
restrained joints, and PVCO pipe with double-depth bells.
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Executive Summary

Several other seismic improvements are also recommended, including updating the City’s
Emergency Response Plan to address earthquake recovery more comprehensively, developing a
design procedures manual to incorporate seismic design standards, preparing geotechnical and
structural assessments for the Sand Hill Reservoirs, implementing a non-structural anchorage
program, and conducting a seismic evaluation of the Maintenance Building.

ES.5.3.3 Pipeline Condition Assessment

The WSMP includes a pipeline condition assessment that was performed to develop a long-term
pipeline rehabilitation/replacement plan. The analysis included a risk assessment to prioritize
pipelines with the highest risk of failure for replacement. The analysis evaluates the likelihood and
consequence of a pipeline failure, to assign risk levels for pipelines within the water system.

The likelihood of failure analysis assesses the probability that a failure will occur, and considers
such risk factors as pipeline age, break history, seismic ground shaking, potential for exterior
corrosion due to corrosive soils, and areas with higher working pressures that would be more
susceptible to leaks and breaks. The consequence of failure considers the potential impacts from a
pipeline break, evaluating factors including reduced level of service, traffic impacts, fiscal impacts
and environmental impacts, such as discharge of chlorinated water to waterways. Pipeline diameter
was used as a proxy for the consequence factors. A summary of the risk assessment ratings is
shown in Table ES-3, showing total length of pipelines in each risk level category by zone, and
also for the Bayfront Area specifically. Lengths of pipeline shown for the Bayfront Area are
included in totals for the Lower Zone and High Pressure Zone.

Table ES-3. Summary of Risk Assessment Results

Pipeline Leng

gh Pre e Bayfro
R eve ower Zone one pper Zone ota Area'‘®
47,720 35 11,961 59,716 2,115
Medium-Low 56,828 1,333 17,783 75,944 6,098
Medium 50,156 4,276 21,369 75,801 22,250
Medium-High 17,193 2,503 14,392 34,087 8,208
12,247 16,113 16,196 44,556 18,097
Total | 184,144 24,260 81,701 290,105 56,768

@ Includes pipes that are located outside of the Bayfront boundary but are critical for supplying the Bayfront area.

To address the medium-high and high categories within the WSMP timeframe (through 2040),
West Yost recommends funding replacements at $1.2 million/year in current dollars. Based on
recent pipeline construction costs, this would fund approximately 80,000 feet of pipeline
replacement within this timeframe. This annual rate of funding is approximately double the current
rate of funding for this program.
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Executive Summary

ES.5.3.4 Advanced Metering Infrastructure Evaluation

MPMW is considering changing its water meter system from manual meter readers by a private
company to an AMR or AMI system. As part of the WSMP, MPMW requested that West Yost
summarize and evaluate AMR and AMI options.

Implementation of an AMR or AMI system will decrease the time for meter data collection and
improve the efficiency of billing operations. Both technologies provide the opportunity for increased
customer service through more accurate meter reads. AMI also provides utilities with the opportunity
to identify water usage trends in ways that are not achievable with monthly or bi-monthly meter
readings. Using near real-time data to remotely monitor and manage the water utility infrastructure,
utilities with AMI can proactively alert customers of potential leaks or high water usage.

Implementation of AMI or AMR could be completed as a single program or could be phased in
over time. For example, the City of Redwood City started implementation of an AMI program
starting in 2008 but is phasing it in over time so that meters won’t require end-of-life replacement
at the same time and in-house staff can be used to convert meters to AMI. As of early 2017, about
60 percent of Redwood City’s system was on AMI.

A conceptual-level cost estimate for the installation of AMR or AMI found that the capital costs
were not significantly different, with an estimated cost of $2.37M for AMR compared with an
estimated cost of $2.51M for AMI. The annual costs for the AMI analytical software are higher
than the AMR software support ($23,800 per year difference). Of these costs, 25 percent of the
cost is for new meters, many of which are older meters that MPMW should replace even if an AMI
or AMR program is not implemented. Another 25 percent of the cost is labor for contractor
installation of meters and associated equipment, which could be offset by using MPMW staff to
install meters in a phased program, similar to Redwood City’s.

ES.5.3.5 Other System Improvements

Over the course of the WSMP study, other improvements were identified, either by MPMW, or as
part of the different WSMP evaluations. These projects have been included in the WSMP to
improve system reliability and operational efficiency, and include: new emergency
interconnections with Cal Water and City of Palo Alto; a residential and commercial regulator
program, to provide more operational flexibility in the Lower Zone; pressure monitoring at SFPUC
turnouts, to improve system monitoring; continuation of MPMW’s current private backflow
inspection program, to minimize potential for cross-connections; and, incorporating seismic design
standards into standard details and design guidelines, construction of metered connections with
East Palo Alto, development of a Lead Service Replacement program, and development of an
Asset Management program.

ES.5.4 Future Water System Evaluation (Chapter 8)

West Yost evaluated the City’s water system for future demand conditions to identify deficiencies
and recommended improvements. The evaluation included system capacity and performance
evaluations, including normal operations, fire flow conditions, water quality operations and
emergency operations. Key findings of the future system analysis are summarized below.
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Executive Summary

ES.5.4.1 System Capacity Analysis

An additional 2.5 MG of storage in the Lower Zone is needed in the future for operational and fire
flow purposes, to reduce MPMW’s reliance on the SFPUC system for providing peaking capacity.

Approximately 360 feet of 8-inch, 1,210 feet of 10-inch and 5,920 feet of 12-inch diameter pipeline
improvements are recommended to improve fire flows in the Lower Zone. Improvements are
primarily to reinforce areas that currently have higher fire flow requirements for non-residential
uses, and single feeds to the area. These improvements can be implemented as part of MPMW’s
pipeline renewal and replacement program.

ES.5.4.2 Water Age Evaluation

A water age analysis was performed using the hydraulic model to generally assess water quality.
Higher water age is generally indicative of potential water quality problems, such as low chlorine
residual. The hydraulic model uses pipeline velocities, storage tank fill and draw rates, and storage
tank volumes to calculate water ages in the distribution system. The water age analysis was
conducted for future average day demand conditions.

Water ages are generally low — less than 24 hours from point of entry to the system in the Lower
and High Zones, which have no storage and three to four days, in the Upper Zone, where the
Sand Hill Reservoirs are located.

For the Lower Zone, there is a 2.5-mile long 12-inch diameter pipeline that serves the Dumbarton
Pier (fire hydrant for the pier) and a PG&E electrical substation north of Highway 84. The analysis
showed that due to the very limited demand in this pipeline, water age is excessive. MPMW
confirmed that it is difficult to maintain residual in the pipeline, and West Y ost recommends that the
pipeline be designated as a non-potable water fire-service pipeline, with a State-approved backflow
prevention assembly. MPMW will also need to amend its water permit to reflect this change, and
provide signage about non-potable water being used at service locations along the pipeline.

In the Upper Zone, West Yost found that MPMW’s current operational practice of operating
reservoirs at lower levels during the winter months, when demands are low, helps to maintain
water quality. MPMW is also planning to install mixers in the reservoirs.

For dead end pipelines with very low demands, West Yost also recommends installation of automated
valves at select blow off locations where MPMW has problems maintaining chlorine residual.

ES.5.4.3 Emergency Operations

Emergency operations were evaluated for each zone, assuming loss of SFPUC supply, and for the
Upper Zone, loss of the reservoirs. For the Lower Zone and High Pressure Zone, a hydraulic
analysis was performed to evaluate meeting system demands from emergency wells being
constructed in the Emergency Water Supply Program. For the Upper Zone, calculations were
prepared to evaluate duration of service under future average day demand conditions with the
existing storage reservoirs available.
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For the Lower Zone and High Pressure Zone analysis, all SFPUC turnouts were assumed to be out
of service, with demands met from the planned emergency wells. The analysis found that the
planned wells can reliably supply the lower zone at adequate pressure, as long as demands are less
than 3,000 gpm. West Yost recommends the installation of check valve bypasses at three locations
where there are normally closed valves, to be able to provide emergency service to the High Zone
and to SRI, which is supplied directly from the Burgess turnout.

In the Upper Zone, Sand Hill reservoirs are operated between 8 to 12 feet during winter months.
Under projected future average day demands, supply would last for approximately 32 hours, if the
reservoirs were at 8 feet. When Sand Hill reservoirs are out of service, the zone can be supplied
by the Sharon Heights Pump Station. Installation of a variable frequency drive is recommended to
allow operation of a pump on system pressure, when the reservoirs are out of service.

In addition, MPMW is proceeding with the Emergency Supply Program, to install wells to serve
the Lower Zone during an emergency. The first well will be completed by the end of 2018, and
one or two additional wells are planned, to provide a total supply of 3,000 gallons per minute
(gpm). The 3,000 gpm goal was recommended by City staff as the approximate flow needed to
meet the average day demand of 1,600 gpm plus the reduced fire flow of 1,500 gpm. This program
will provide emergency supply benefits to the Lower and High Pressure Zone.

ES.6 CAPITAL IMPROVEMENT PROGRAM (CHAPTER 9)

The total capital cost of water system improvements to support MPMW’s water distribution system
is approximately $90 million (M). Improvements are summarized on Figure ES-3A and ES-3B
and on Table ES-4.

Because of the magnitude of the capital improvement program (CIP), projects have been
prioritized into very high, high and medium priority, which can be used to evaluate implementation
timing of projects based on affordability to MPMW. Priorities were assigned based on perceived
risk of not implementing particular projects.

Very high priority projects are those that improve system resiliency, address aging facilities, and
improve MPMW’s earthquake planning and response. These projects total $53M of the overall
CIP. High priority projects are those that are also important to improve system resiliency, provide
more system operational reliability and flexibility, and address aging equipment. These projects
total $16M. Medium priority projects are those projects which have lower priority because there
are other higher priority projects that also help to support the same goals, and/or because the
consequence of not implementing projects has less risk. These projects total $20M.
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Table ES-4. Recommended Water Distribution System Capital Improvement Program(a)

Capital Cost
|mpr0vement Estimated (inClUdeS
Type Reason for Improvement Improvement Description Location Priority Construction Cost® mark-ups)
Capacity Improvements
Fire Flow Improvements
CAP-01 High Pressure Fire Flow 2,030 feet of new 12-inch pipe Along Haven Avenue west of 3585 Haven Avenue High $975,000 $1,268,000
CAP-02 | HighPressure | Fire Flow 740 feet of replace 12-inch pipe Along Chilco Street betweesrt‘rgeotnsnt“t'°” Drive and Chilco High $354,000 $460,000
Along private easements between O'Brien Drive and alley
CAP-03 Lower Fire Flow 600 feet of new 12-inch pipe south of O'Brien Drive west of 1330 Obrien Drive; Along High $285,000 $371,000
| ts listed in thi " ded t private easements between O'Brien Drive and alley south of
acdross fr flow deficiencies identfied inthe O'Brien Drive west of 1460 Obrien Drive
hydraulic analysis Along O'Brien Drive between Willow Road and Kelly Court;
CAP-04 Lower Fire Flow 2,110 feet of replace 12-inch pipe Along private easement east of Willow Road and north of Ivy High $1,014,000 $1,318,000
Drive
g . 360 feet of replace 8-inch pipe, 440 feet of replace 10{ Along Laurel Street West of Burgess PRV Station; along .
CAP-05 Lower Fire Flow inch pipe, 440 feet of replace 12-inch pipe private easement west of Burgess PRV Station High $508,000 $660,000
CAP-06 Lower Fire Flow 770 feet of replace 10-inch pipe Within Corporate Yard High $318,000 $413,000
Subtotal $3,454,000 $4,490,000
Storage Improvements
CAP-07 Lower Storage Tank and booster pump station improvements are 2.5 MG Storage Tank (partially buried)® Medium $10,948,000 $14,233,000
recommended to meet operational, emergency, and 80"
fire flow storage needs of the Lower and High 7.5 mgd (firm capacity) booster pump station and
CAP-08 Lower Storage Pressure Zone associated on-site back up generator for storage Medium $3,272,000 $4,253,000
tank®
Subtotal $14,220,000 $18,486,000
Total Capacity Improvements $17,674,000 $22,976,000
Reliability Improvements
Upgrade/replace wood roofs on Sand Hill Reservoirs
Reliability | Mitigate seismic and geotechnical hazards. Specific and mitigate geotechnical concerns. Value is a . . .
REL-01 Upper Improvement |  project dependent on findings of Project REL-07 placeholder budget and should be revised with the Sand Hill Reservoirs High $3,900,000 $5.070,000
findings from MISC-03¢
REL-02 Lower, High Reliability Mitigate seismic hazard. Implement a non-structural .anchorage program as System-Wide Very High $20,000 $26,000
Pressure, Upper | Improvement part of the regular maintenance budget
New metered interconnection with Cal Water at the
Reliability I Alma Street Crossing. Project assumes an estimated . . . . .
REL-03 Lower Improvement Improves emergency supply reliability 2,000 LF of 12-inch pipeline, with a portion within a At the intersection of EI Camino Real and Middle Avenue Very High $1,112,000 $1,500,000
new pedestrian bridge, and meter within a vault.
New metered interconnection with City of Palo Alto at
s the Pope Chaucer Bridge (San Francisquito Creek).
REL-04 Lower Reliability Improves emergency supply reliability Project assumes an estimated 250 LF of new 12-inch Along Chaucer Street, between Woodland and Palo Alto Very High $228,000 $297,000
Improvement L s . Avenues.
pipeline, all assumed to be within a new bridge, and a
meter within a vault
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Table ES-4. Recommended Water Distribution System Capital Improvement Program(a

)

Capital Cost
|mpr0vement Estimated (inClUdeS
Type Reason for Improvement Improvement Description Location Priority Construction Cost® mark-ups)
Implement a residential/commercial pressure
regulator program in the lower zone to help keep
Reliability | Allows more use of Chilco and Madera PRV stations,| customer service pressures from exceeding 80 psi, . .
REL-05 Lower Improvement with less reliance on Burgess PRV station. allowing Chilco and Madera pressure regulating Various High $1,872,000 $2,434,000
station settings to be set equal to the Burgess PRV
station™
REL-06 Lower Zone Reliability Cannot maintain watgr qgallty in large-diameter Conversion of Dumbarton plpellpe (12-inch) into a Dumbarton Bridge High $100,000 $130,000
Improvement pipeline non-potable pipeline
REL-07 Lower, High Reliability Improve water quality Installation of automateq blowoffs at dead-end System-Wide High $150,000 $195,000
Pressure, Upper | Improvement locations
REL-08 Upper Reliability Improve water quality Reservoir Mixers at Sand Hill Reservoirs to avoid Sand Hill Reservoirs Very High $120,000 $156,000
Improvement reservoir stratification and improve water quality
- Planned as part of the Supplemental Emergency . .
) Reliability . : New well with a design flow of 1,500 gpm and 0 .
REL-09 Lower Improvement Water Supply Project to provide emergency supply to dynamic head of 265 feet, 100 feet of 12-inch pipe TBD Very High $3,295,000 $4,284,000
Lower Zone.
R Planned as part of the Supplemental Emergency . . .
REL-10 Lower Reliability 1 \y-ter Supply Project, only if two wells cannot supply | e VVell required if REL-01 is unable to meet a TBDY Very High $3,295,000 $4,284,000
Improvement S design production of 1,500 gpm.
program objective of 3,000 gpm
SRl is served directly from the SFPUC Burgess
turnout without pressure regulation. Replacing the One 10-inch check valve, required to be able to
existing normally closed valve with a check valve provide supply from the Lower Zone to SRI In the
REL-11 Lower Reliability |would mterconnectg Lower Zone. to SR if the SFPUC evgnt that the Burgess SFPUC turnput is out of At Burgess PRV Station Very High $65,000 $85.000
Improvement Burgess turnout is out of service. Under normal service. Check valve assumed to be installed near
conditions, the check valve would prevent the existing normally closed valve between the 10-
unregulated high pressure water from flowing into the inch bypass and the Burgess PRV station.
Lower Zone.
The High Pressure Zone is served directly from the
SFPUC Hill Turnout. Replacing the existing normally Two 12-inch check valve, required to be able to
Reliabilit closed valves with check valves would Interconnect |provide supply from the Lower Zone if the Hill SFPUC One at intersection of Del Norte Avenue and Terminal
REL-12 High Pressure y the Lower Zone and High Pressure Zone if the Hill turnout is out of service. Both check valves are Avenue; One at intersection of Del Norte Avenue and Market Very High $130,000 $169,000
Improvement ; . . . o
turnout is out of service. Under normal conditions, the| assumed to be installed at existing normally closed Place
check valve would prevent unregulated hugh valve locations.
pressure water from flowing into the Lower Zone.
REL-13 Upper Reliability Improve.s pressure managem.ent in Uppfer Zone Egunp Sharon Heights Pump Statlpn with VFD's to Sharon Heights Pump Station Medium $195,000 $254,000
Improvement during outage of Sand Hill Reservoirs. improve pressure management in Upper Zone
Total Reliability Improvements $14,482,000 $18,884,000
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Table ES-4. Recommended Water Distribution System Capital Improvement Program(a)

Capital Cost
|mpr0vement Estimated (inClUdeS
Type Reason for Improvement Improvement Description Location Priority Construction Cost® mark-ups)
Rehabilitation and Replacement Improvements
Pipeline replacement program, budgeted at
Needed to maintain and improve the system. $1.6M/year (Constructions c_ost Wl.th contlngenmes in
L . P - - current dollars, or $2.0M/yr in capital costs in current
Pipelines identified in the Seismic Vulnerability ! : ) . L . e s _
Lower. Hiah Assessment are taraeted as highest oriority. As part dollars) from 2018 through 2040. Capacity projects | System-Wide, with focus on pipelines identified in Seismic
RR-01 -9 Program . 9 9 prionity. AS p to improve fire flow shown above ($3.45M) are Vulnerability Assessment and Capacity Evaluation as Highest Very High $32,426,000 $42,150,000
Pressure, Upper of this program, MPMW should also identify . .
s L . budgeted separately, but assumed to be part of this Priority
opportunities to re-locate pipelines on private program
property to current rights-of-way Therefore, remaining overall cost equals:
[ $1.6M/year x 23 years] - $3.45M
Total Rehabilitation and Replacement Improvements $32,426,000 $42,150,000
Other System Improvements and Studies
Conduct pipeline hazard assessment (including field
Lower, High Refines information for pipeline replacements to survey of geologic conditions along critical pipeline . )
MISC-01 Pressure, Upper Other address seismic hazards. segments, review of boreholes, update liquefaction System-Wide Medium $50,000 $65,000
and landslide models)®
i ine i i ipeli Update Pipeline analysis based on updated
MISC-02 Lower, High Other Refine information for.plp.ellne replacements to p Ipeli ysi o up System-Wide Medium $20,000 $26,000
Pressure, Upper address seismic hazards. hazard assessment"®
i i Conduct a structural, geotechnical, and seismic , ) ,
MISC-03 Upper Other Addresses current codes which are more stringent e @ STUeTal, gee eehinical, and Selsmi Sand Hill Reservoirs Very High $60,000 $78,000
than codes in place when structures were designed. evaluation of Sand Hill Reservoir site'9
Assess condition and identify retrofit needs to . . G (@) . .
MISC-04 Other mitigate seismic hazards. Conduct evaluation of Maintenance Building Burgess Drive Medium $20,000 $26,000
i i i Develop post earthquake operational and
MISC-05 Lower, High Other Provide plan for opergtlonal response and recovery p p q (p) System-Wide Very High $40,000 $52.000
Pressure, Upper following earthquake recovery plan‘
MISC-06 Lower, High Other Specific recommendatlons to be developed in Develop a plan and acqun_'e equipment for re-fueling System-Wide Very High $50,000 $65,000
Pressure, Upper operational and recovery plans. generators following an earthquake
MPMW is currently developing standard details and
design guidelines. This project should incorporate
MISC-07 -- Other seismic design procedures or reference ASCE Develop Standard Details and Design Guidelines System-Wide Very High $50,000 $65,000
manual of practice for seismic design of water and
sewer pipelines.
i i ili i Meter Replacement/Enhancement Program
MISC-08 Lower, High Other Replace aging _me_ters, facilitate data collection and p g(k) System-Wide High $3.475,183 $4.518,000
Pressure, Upper monitoring, reduce water loss. (assumes full system upgrade to AMI)
MISC-09 Lower and High Other Improve system monitoring Install pressure monitors and connect all turnouts to At Burgess, Chilco, Madera and Hill turnouts Medium $780,000 $1,014,000
Pressure SCADA System
MISC-10 Lower, High Other Protects system from cross-contamination. Continued Implemgntatlon of the Backflow System-Wide Underway -- --
Pressure, Upper Prevention Program
MISC-11 - Other Increase sustainability of potable water supply. Conduct further recycled Wate.r studies for continued System-Wide Medium $150,000 $195,000
development of this program
Provides MPMW with a means for metering water Construct metered connections and replace valves at
MISC-12 Lower Other that may need to be supplied to East Palo Alto in the . . . P University Avenue, O'Brien Drive and Willow Road Medium Cost to be Determined
interties with East Palo Alto
event of an emergency.
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Improvement
Type

Table ES-4. Recommended Water Distribution System Capital Improvement Program(a

Reason for Improvement

Improvement Description

Location

)

Priority

Capital Cost
Estimated (includes

Construction Cost® mark-ups)®©

Lower, High

State requirement to eliminate piping and fittings in

Development of a Lead Service Replacement

MISC-13 Program water service connections that contain lead, if found System-Wide Very High Cost to be Determined
Pressure, Upper . o Program
in the distribution system.
Provides MPMW with a roadmap for future capital
MISC-14 Lower, High Other expen.dltures n an.effort uphold customer service by Development of an Asset Management Program System-Wide Medium $150,000 $195,000
Pressure, Upper making targeted improvements to assets that are
most critical in function or condition.
Total Other System Improvements $4,845,183 $6,299,000
TOTAL CAPITAL IMPROVEMENT PROGRAM $69,427,183 $90,309,000
Very High Priority $40,891,000 $53,211,000
High Priority $12,951,183 $16,837,000
Medium Priority $15,585,000 $20,261,000
Total $69,427,183 $90,309,000

(i) From Vulnerability Assessment.

(a) Costs shown are based on the August 2017 San Francisco ENR CCI of 12,037 and are rounded to nearest $1,000.

(b) Costs include mark-ups equal to 30 percent (Base Construction Costs plus Construction Contingency).

(e) Booster pump station capacity was assumed to be 7.5 mgd, capable of draining a 2.5 mgd tank in 8 hours.

(h) Assumes 1,800 meter connection retrofits at $800 each.

(c) Costs include mark-ups equal to 69 percent (Base Construction Costs plus Construction Contingency: 30 percent and; Professional Services: 30 percent of Base Construction Cost plus Contingency).

(f) Storage Tank and Booster Pump station location unknown. Additional siting evaluations are recommended to confirm size and locations of proposed future storage.

(g) Costs directly from Vulnerability Assessment and do not include additional contingency. However, Capital Costs mark-ups are equal to 30 percent to budget staff time to implement improvement.

(j) For the purposes of the hydraulic evaluation, the new well location was assumed to be near the intersection of Willow Road and Coleman Avenue.
However, actual location is unknown, and groundwater well siting analyses and testing are required to determine the location and production capacity (which may result in two wells being needed).

(d) Costs for the proposed tank include a land purchase/lease cost (to be purchased from the City) totaling $4.6M, which is based on the land lease price of the existing emergency well ($105/sq. ft.) site and assumes a one-acre site is required.

(k) Costs directly from Advanced Meter Infrastructure Evaluation TM (West Yost, October 2017) and includes the software cost of $25,000 per year through buildout (i.e., through 2040 or 23 years), shown in current dollars (i.e. 23 years x $25,000/yr).
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Executive Summary

Table ES-5 summarizes the planning-level capital cost estimates by improvement priority.

Table ES-5. Summary of Capital Improvement Program Capital Costs by
Priority and Improvement Type®

Priority
Improvement Type High ‘ Medium
Capacity $0.00 $4.49 $18.49 $22.98
Reliability $10.80 $7.83 $0.25 $18.88
Rehabilitation and Replacement $42.15 $0.00 $0.00 $42.15
Other $0.26 $4.52 $1.52 $6.30
Total $53.21 $16.84 $20.26 $90.31

@ Capital costs are presented in million dollars.

ES.7 OPERATIONS AND MAINTENANCE EVALUATION (CHAPTER 10)
West Yost performed a staffing assessment and maintenance review, completed in early 2016.

The staffing assessment reviewed current positions and duties of staff, and compared staffing
levels with similar sized municipal utilities. The analysis found that current O&M staff levels do
not allow for recommended preventative maintenance or operational optimization tasks to be
performed, and that staffing levels are insufficient when compared to the O&M staffing levels of
similar size utilities.

West Yost performed a maintenance review to assess current maintenance procedures for different
water system assets. MPMW O&M staff perform day-to-day corrective maintenance, and some
preventative maintenance tasks, but there are many preventative maintenance tasks that are not
occurring at the frequency that is recommended by industry best practices, such as valve exercising,
hydrant inspection and testing, pressure reducing valve (PRV) maintenance, and reservoir
maintenance. Maintenance work orders are currently tracked using excel spreadsheets as there is no
formal computerized maintenance and management system. Maintenance documentation is
becoming backlogged due to time-constraints and lack of clerical support for field operations staff.

West Yost reviewed operational practices related to monitoring, water quality, water efficiency
and emergency planning. Operations are being monitored through physical inspections and
remotely through supervisory control and data acquisition (SCADA) telemetry. Water quality is
good and sampling is being performed in compliance with regulatory requirements. Water system
losses are being tracked and a meter replacement program has begun to address unaccounted for
water loss. The MPMW Emergency Response Plan (ERP) is out of date and necessary exercises
associated with emergency planning are not occurring.
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Executive Summary

West Yost recommends seven full-time staff based on results of several staffing assessment
analyses which include current O&M duties, recommended preventative maintenance and
operational optimization tasks, and the results of a comparison with similar size utilities.
Table ES-6 provides a summary of the findings, conclusions of various assessments, and overall
recommendations associated with each of the reviews and assessments.
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CHAPTER 1
Introduction

1.1 WATER SYSTEM MASTER PLAN PURPOSE

This Water System Master Plan (WSMP) for Menlo Park Municipal Water (MPMW) is a
comprehensive evaluation of MPMW’s distribution system. The WSMP identifies strategies for
cost-effectively meeting MPMW’s distribution system infrastructure needs; guides capital
expenditures for the system; furnishes important guidance to enhance renewal and replacement
strategies and operational and water quality practices; and provides a framework for diversifying
MPMW’s water supply. To accomplish these goals, the following work tasks were performed in
the WSMP:

e Evaluated and summarized existing water system and key system facilities;

e Completed a comprehensive field mapping program to update MPMW’s
GIS mapping of water system features;

e Prepared water demand projections through buildout of MPMW;

e Summarized existing water supplies and evaluated potential graywater use or
recycled water use to provide a supplemental supply for MPMW;

e Developed and calibrated a new all-pipe hydraulic model for the MPMW system
using the updated GIS water system features;

e Developed performance and operational criteria under which the water system was
analyzed and facilities improvements formulated;

¢ Evaluated existing and buildout water system conditions for normal operations,
emergencies and water quality scenarios to identify deficiencies and needed
improvements;

e Conducted a system-wide condition assessment to develop recommendations for
long-term renewal and replacement program needs;

e Prepared a seismic vulnerability assessment (VA) to identify improvements to reduce
system seismic vulnerabilities;

¢ Conducted an advanced meter infrastructure (AMI) evaluation to summarize options
for MPMW to implement an advanced meter reading (AMR) or AMI program;

e [Evaluated operational and maintenance activities and developed recommendations for
a long-term maintenance program and for optimizing water system operation;

e Developed a capital improvement program for recommended existing and future
water system facilities.

The resulting WSMP provides a comprehensive road map for MPMW future planning.

WEST YOST ASSOCIATES 1-1 Menlo Park Municipal Water

April 2018 Woater System Master Plan
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Chapter 1
Introduction

1.2 AUTHORIZATION

West Yost Associates (West Yost) was authorized to prepare this WSMP by the City of Menlo
Park (City) on June 23, 2015.

1.3 REPORT ORGANIZATION

This WSMP is organized into the following chapters:

Chapter 1: Introduction

Chapter 2: Existing Water System

Chapter 3: Water Demands

Chapter 4: Water Supplies

Chapter 5: Planning and Design Criteria

Chapter 6: Hydraulic Model Development

Chapter 7: Existing Water System Evaluation

Chapter 8: Future Water System Evaluation

Chapter 9: Recommended Capital Improvement Program

Chapter 10: System Operations and Maintenance Evaluation

The following appendices to this WSMP contain additional technical information, assumptions,
and calculations:

Appendix A: Final Submittal for Water System Geographic Information System
Update

Appendix B: Hydrant Testing for Model Calibration

Appendix C: Menlo Park Seismic Vulnerability Assessment, Don Ballantyne,
Ballantyne Consulting LLC, July 2017

Appendix D: Advanced Metering Infrastructure Evaluation Draft Technical
Memorandum, September 27, 2017

Appendix E: Minimum Site Requirements for Storage Tanks
Appendix F: Cost Estimating Assumptions
Appendix G: Review of MPMW Staffing Assessment Findings March 2017

WEST YOST ASSOCIATES 1-2 Menlo Park Municipal Water District

April 2018

Woater System Master Plan
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Chapter 1
Introduction

1.4 ACKNOWLEDGMENTS

The development of this WSMP would not have been possible without the key involvement and
assistance of MPMW staff. In particular, the following staff provided comprehensive information,

significant input and important insights throughout the development of this WSMP:

Azalea Mitch, City Engineer and Water System Master Plan Project Manager
Justin Murphy, Public Works Director
Luis Olivera, Water System Supervisor

Carlos Castro, Water System Supervisor

The following team members contributed to the WSMP:

Charles Duncan, Principal In Charge

Polly Boissevain, Project Manager

Bobby Vera, Project Engineer

Dakari Barksdale, Staff Engineer

Don Ballantyne, Ballantyne & Associates, Seismic Vulnerability Assessment
Eric Michel, Mapping Team Lead

Mandy Ott, GIS Updates

Monique Day, Supply Analysis Lead

Lani Good, Condition Assessment Lead

Nasim Shojaei, Condition Assessment

Ty Tadano, AMI Evaluation Lead

Courtney Hall, AMI Evaluation

Kristen Whatley, Operating and Maintenance Review Lead
Vicki Whitlock, Administrative Support

Cynthia Paredes, Administrative Support
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CHAPTER 2
Existing Water System Facilities

This chapter describes MPMW’s existing water distribution system. Water system information was
obtained through the review of previous reports, maps, plans, operating records, and other available
data provided to West Yost by MPMW. The following sections of this chapter describe the
components of MPMW’s existing water distribution system:

e Water Service Area
e System Configuration and Pressure Zones

e Water System Facilities
2.1 WATER SERVICE AREA

MPMW is located within the City, along the San Francisco Peninsula as shown on Figure 2-1.
MPMW provides water service to approximately half of the City. California Water Service (Cal
Water) provides service to the other half of the City, known as the Bear Gulch District, which roughly
serves the core/middle of the City. Small portions of the City are served by the O’Connor Tract
Co-operative Water Company, which provides service to343 households, and the Palo Alto Park
Mutual Water Company, which provides service to about ten (10) households.

The MPMW water service area also includes the Menlo Park City School District — Laurel School
Upper Campus and 10 properties on the west side of Euclid Avenue, all located in the Willows
neighborhood within the City limits. Although the school and the residential properties are part of
the MPMW service area, they are physically served by the City of East Palo Alto water system.
Originally part of the East Palo Alto County Waterworks District, the properties were transferred
to MPMW in 2001. During that time, an agreement was made between San Mateo County
(County), the City of East Palo Alto and the City to leave the existing water system physically
intact. MPMW handles the water billing for these properties and reimburses the City of East Palo
Alto for the cost of providing service.

The MPMW water service area is approximately nine square miles, and provides water for potable
uses, irrigation, and fire protection to its customers. Land uses throughout the water service area
consist primarily of residential, commercial and industrial land uses. Land uses within the service
area are discussed in more detail in Chapter 3.

2.2 SYSTEM CONFIGURATION AND PRESSURE ZONES

MPMW?’s sole source of supply is wholesale surface water purchased from the San Francisco
Public Utilities Commission (SFPUC) via the SFPUC Regional Water System (RWS). Water is
supplied to MPMW via five SFPUC turnouts, and is subsequently distributed to its customers
within the different pressure zones via MPMW’s various water system facilities. MPMW’s water
supply is discussed in more detail in Chapter 4.

MPMW operates three pressure zones: the High Pressure Zone, the Lower Zone, and the Upper
Zone. The High Pressure Zone and Lower Zone are adjacent to each other, and are in the northeast
part of the City, along the San Francisco Bay. Though these zones are adjacent to each other, they
are hydraulically isolated under normal operations. The High Pressure Zone is supplied from the
SFPUC system without pressure regulation to the zone. Historically, the High Pressure zone was

WEST YOST ASSOCIATES 2-1 Menlo Park Municipal Water
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Chapter 2
Existing Water System Facilities

predominantly comprised of industrial customers, which preferred higher than normal operating
pressures. More recently, land has re-developed with commercial, office and high density
residential land uses. Although pressure needs for normal operations are lower, many customers
have fire sprinkler systems that have been designed for high pressure. The Lower Zone is supplied
by three pressure regulating stations to reduce pressures from the SFPUC RWS. The Upper Zone
is in the southwest portion of the City, near Interstate 280 and adjacent to the Coast Range hills.
Because the Upper Zone is geographically isolated, there is no direct hydraulic connection between
the Upper Zone and the High Pressure/Lower Zones. Table 2-1 provides a summary of these
pressure zones with their key characteristics. The table summarizes the pressure zone name, range
of customer service elevations, the hydraulic grade line (HGL) of the zone, the range of static
service pressures and the source(s) of supply for the zone. The HGL lists the water surface
elevation, in feet, that establishes zone static pressures. For the Lower Zone, the HGL is calculated
based on the highest downstream pressure setting at the Burgess PRV station, which is the primary
station supplying the zone. For the Upper Zone, the HGL is based on the overflow elevation of the
Sand Hill Reservoirs. For the High Pressure Zone, the HGL is the estimated typical water surface
elevation at the turnout supplying the zone. The static pressures, which represent pressures under
no flow conditions, are calculated by taking the zone HGL, subtracting the customer elevations,
and converting this value to pressure.

Figure 2-2 shows a plan view of MPMW?’s distribution system, pressure zones, and key water
system facilities.

Table 2-1. Summ ary of Existing Pressu re Zones

Range of HGL of Reservoir,
Service Pressure Range of
Elevations(@), Regulating Station, Static Service
feet mean sea or Turnout®), Pressures(©), Water Supply
Pressure Zone level (msl) feet msl psi Sources
SFPUC
(Turnouts 15, 14,
Lower Zone 0-97 213 50-93 73) and associated

pressure regulating
valve stations

High Pressure Zone 0-14 320 132 - 139 SFPUC via
Turnout 13
SFPUC via the
Upper Zone 167 — 358 492 58 — 141 Sharon Heights
Pump Station

@  Elevations based on meter information from system-wide field verification data collected with GPS unit.

®  For the Lower Zone, the HGL is based on a nominal gradient calculated from the primary Burgess PRV. For the High
Pressure Zone, the HGL is based on an average SFPUC pressure of 132.5 psi at the turnout and at an elevation of 13 feet
msl. For the Upper Zone, the HGL is based on the overflow elevation of the Sand Hill Reservoirs.

©  Calculated based on the HGL minus the highest or lowest customer service elevation within the zone.

2.3 WATER SYSTEM FACILITIES

MPMW'’s key water system facilities (turnouts, pressure regulating valve stations, reservoirs,
booster pump stations, pipelines, etc.) are discussed in more detail in the sections below. Figure 2-2

2-2 Menlo Park Municipal Water
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Chapter 2
Existing Water System Facilities

shows a plan view of MPMW’s distribution system, pressure zones, and key water system
facilities. Figure 2-3 provides an overall schematic diagram of MPMW’s existing water system.
The evaluation of facility capacities and their ability to meet existing and future demands is
described in Chapters 7 and 8.

2.3.1 SFP UC Turno uts

MPMW receives all of its water from SFPUC though five turnouts located on the SFPUC Bay
Division Pipelines (BDPLs) and the Palo Alto Pipeline. These turnouts are shown on Figure 2-2
and summarized in Table 2-2 below. Turnouts 14, 15 and 73 supply the Lower Zone, MPMW’s
largest pressure zone. Each of these turnouts are connected to pressure reducing stations, which
regulate pressure to the Lower Zone. The High Pressure Zone is served directly by Turnout 13.
Since this turnout supplies the High Pressure zone directly, this turnout is unregulated and there is
no subsequent pressure reducing valve station. The Upper Zone is served by Turnout 61, which is
located on Sharon Park Drive. Supply from this turnout is used to fill the Sand Hill Reservoirs via
the Sharon Park Pump Station.

Table 2-2. Summ ary of Exist ing SFPUC Turno uts ®

Turnout Operating

Turnout Pipeline Pressure
No. and Connection Diameter, Range, Service
~ Name Address inches i Source Zones ~ Notes
Regulated, serves
5 650 El Camino Real 8 108145 | TalQAlto | Lower s rgess PRV
Burgess PL Zone -
Station
15 BDPLs Lower Regulated, serves
. 455 lvy Drive 8 120 — 145 No. 1 and the Chilco PRV
Chilco Zone -
No. 2 Station
14 BDPLs Lower Regulated, serves
785 lvy Dr. 8 120 - 145 No. 1 and the Madera PRV
Madera Zone )
No. 2 Station
Bay
Division High Unregulated,
13 . _ Pipelines supplies the High
Hill 216 vy Drive 8 120 — 145 (BDPLs) Pr;ssure Pressure Zone
one .
No. 1 and directly
No. 2
BDPLs Unregulated,
61 920 Sharon Park Upper serves the Sharon
. 8 35-50 No. 3 and .
Sharon Park Drive Zone Heights Pump
No. 4 )
Station
@ Sources: Site Visits 8/20/2015 and 8/25/2015; Water System Evaluation Report (Metcalf & Eddy, 2000)
®  Operating pressure is pressure from SFPUC. For turnouts with a PRV station, pressure settings for the PRV’s are reported
in Table 2-3.
2-3 Menlo Park Municipal Water
April 2018 Water System Master Plan
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Chapter 2
Existing Water System Facilities

2.3.2 Pressu re Reducing Stations

MPMW: s water distribution system includes three pressure reducing valve stations (PRV stations),
all of which are located downstream of SFPUC turnouts within the Lower Zone as shown on
Figure 2-2. The purpose of the PRV stations is to regulate water pressure from the SFPUC system
(high pressure) to MPMW’s Lower Zone (low pressure), keeping the system pressure from
exceeding practical limits. Table 2-3 presents a summary of the existing PRV stations with their
key characteristics. It should be noted that the primary PRV station for the Lower Zone is the
Burgess PRV station because current settings at the station result in a hydraulic grade much greater
than the Madera and Chilco PRV stations. The pressure settings at the Madera and Chilco PRV
stations were lowered to avoid flooding customers in the Bayfront area. As a result, the Burgess
PRYV station has become the primary supply to the Lower Zone, because the settings at this station
were not lowered, and has supplied between 59 to 95 percent of the total Lower Zone demand
since 2011. Refer to Chapter 7 for additional discussion and proposed recommendations to address
this issue.

2.3.3 Water Storage Facilities

MPMW has two water storage facilities, the Sand Hill Road Reservoirs, which supply the Upper
Zone, as shown on Figure 2-2. The reservoirs are located next to one another and are adjacent to
The Horse Park at Woodside, west of Interstate 280 along Sand Hill Road, on property leased from
Stanford University. Both reservoirs are open cut, concrete lined, and are interconnected with one
another so that they float at the same water surface elevation. Water is pumped from the Sharon
Heights Pump Station into Reservoir 2, which then moves into Reservoir 1 and subsequently
supplies the Upper Zone. Though the reservoirs are normally operated together in the manner
described above, there are sufficient valves to isolate reservoirs to either operate reservoirs
independently or to take a reservoir out of service. Based on discussions MPMW Operations staff,
water surface levels are typically maintained between 9 feet and 18 feet in the summer, and 8 feet
and 12 feet in the winter. Table 2-4 summarizes the Sand Hill Road reservoirs with their
key characteristics.

2.3.4 Booster Pump Station

MPMW'’s water system currently operates one pump station, the Sharon Heights Pump Station
(PS). The Sharon Heights PS is supplied from SFPUC Turnout 61, and pumps to the Sand Hill
Reservoirs, which supply the Upper Zone. MPMW operates the Sharon Heights PS based on the
Sand Hill Reservoir levels. The pump station has three pumps, with two duty pumps and one
standby pump. According to MPMW, the actual capacity with two pumps operating is about
2,800 gpm. The pump station is equipped with an onsite backup generator to provide emergency
power to the pumps during a power outage. Table 2-5 presents a summary of the Sharon Heights
PS with its key characteristics.

2-4 Menlo Park Municipal Water
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Chapter 2
Existing Water System Facilities

2.3.5 Emergency Interconnections

MPMW has emergency interconnections with four adjacent water suppliers: Cal Water, City of
East Palo Alto, City of Redwood City, and O’Connor Tract Co-operative Water Company. The
emergency interconnections with their key characteristics are summarized in Table 2-6 and are
shown on Figure 2-2.

2.3.6 Emergency Groundwater Wells

Currently, MPMW does not use any groundwater supplies. However, MPMW has undertaken a
multi-year Emergency Water Supply Program to provide a local back-up source of emergency
supply to the Lower Zone, if SFPUC supply is not available. This program is discussed in more
detail in Chapter 4. The first project as part of this program is the proposed Corporation Yard
Emergency Back-up Water Supply Well No. 1 (Well 1). MPMW is currently completing the
installation of Project, which is sited at MPMW’s Corp Yard within the Lower Zone. The expected
yield of Project is 1,500 gpm and well construction will be completed by the end of 2018. One or
more additional wells are planned to achieve a total supply capacity of 3,000 gpm. The 3,000 gpm
goal was recommended by City staff as the approximate flow needed to meet the average day
demand of 1,600 gpm plus the reduced fire flow of 1,500 gpm.

2.3.7 Other Distribution System Features

2.3.7.1 Pipelines

Table 2-7 and Table 2-8 summarize MPMW’s existing pipelines by diameter and material type,
respectively. MPMW existing water system consists of approximately 55' miles of water system
pipelines. Distribution pipelines sizes generally range from 2 to 10-inches in diameter, while larger
transmission mains range from 12 to 18-inches in diameter. As shown, most of these pipelines are smaller
distributions mains consisting 6 to 8-inches in diameter, typically made of asbestos cement (AC).

2.3.7.2 Hydrants

Table 2-9 summarizes the number of hydrants. The table notes whether hydrants are dry-barrel,
wet-barrel, or their type is unknown. Hydrant information is based on the field data collection
program conducted in Fall 2015, which included use of GPS hand-held units to verify location of
hydrants, valves and meters.

! This total includes MPMW-owned main lines, which excludes laterals. Previous reports have reported total
pipeline lengths of 80 miles, which include all pipelines (main lines and laterals) and may also have included
non-MPMW owned pipelines.
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Chapter 2

Existing Water System Facilities

Table 2-7. Summary of Existing Pipelines by Diameter@®

Length of Length of Percent in
Pipe Diameter Pipelines, feet Pipelines, miles Water System
UNK 8,920 1.7 3
2 10 0.0 0
3 250 0.0 0
4 8,230 1.6 3
6 86,450 16.4 30
8 99,520 18.8 34
10 31,570 6.0 11
12 42,800 8.1 15
14 280 0.1 0
16 11,930 2.3 4
18 150 0.0 0
Total 290,110 54.9 100%

@ Includes MPMW-owned active pipelines within MPMW service area, contained in the Water Main shapefile provided
by MPMW. Service laterals are not included.

®  Pipeline lengths rounded to the nearest 10 feet.

Material Designation

Table 2-8. Summary of Existing Pipelines by Material@P

Length of
Acronym Pipelines, feet

Length of

Pipelines, miles

Percent in

Water System

Asbestos Cement AC 144,790 27.4 50%
Cast Iron Cl 4,650 0.9 2%
Ductile Iron (DI) DI 90,720 17.2 31%

Earthquake Resistant 0
Ductile Iron (ERDI) ERDI 2,780 0.5 1%

High Density o
Polyethylene (HDPE) HDPE 490 0.1 0%
Polyvinyl Chloride PVC 20,830 3.9 7%
Steel Steel 60 0.0 0%
Unknown UNK 25,790 4.9 9%
Total 290,110 54.9 100%

@ Includes MPMW-owned active pipelines within MPMW service area, contained in the Water Main shapefile provided
by MPMW. Service laterals are not included.

®  Pipeline lengths rounded to the nearest 10 feet.
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Chapter 2
Existing Water System Facilities

Tab le 2-9. Summ ary of System Hydran ts®@

Hydrant Type Number of Hydrants

Wet-Barrel 142

Dry-Barrel 228

Not Defined 8
Total 378

@ Hydrant information based on Fall 2015 field data collection program.

2.3.7.3 Valves

MPMW has approximately 1120 isolation valves in its system. The estimate of the number of
valves is based on the field data collection program conducted in Fall 2015. The estimate includes
only system valves, not hydrant shutoff valves. Table 2-10 summarizes the number of valves by
type and diameter.

Table 2-10. Summary of System Valves ®

Valve Type Not Defined
Gate 728 145 89 962
Butterfly 13 143 0 156
Not Defined 1 0 0 1
Total 742 288 89 1,119
@ System valve information based on Fall 2015 field data collection program. Valves include in-line valves only. Hydrant

shutoff valves are not included in the above totals.

2.3.7.4 Meters

Table 2-11 summarizes the number of customer service meters, by size and pressure zone. The
estimate of the number of meters is based on the field data collection program conducted in
Fall 2015.

2-11 Menlo Park Municipal Water
April 2018 Water System Master Plan
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Chapter 2
Existing Water System Facilities

Table 2-11. Sum mary of Cus tomer Meters @

High Pressure

Meter Size Lower Zone Upper Zone
1-1/2" 25 46 23 94
2" 68 17 36 121
3" 5 4 9 18
4" 3 3 1 7
6" 2 0 0 2
Not Defined 63 33 89 185
Total 3,010 157 836 4,003

@  Customer meter information based on Fall 2015 field data collection program. MPMW billing records report 4355 customer
connections as of 2015, 136 of which are unmetered private fire connections, and 27 of which are hydrant construction
meter accounts. Field survey included all accessible meter locations, except those on Sand Hill Road, west of 280.

2-12 Menlo Park Municipal Water
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CHAPTER 3
Water Demands

This chapter provides an overview of MPMW’s water service area and describes MPMW’s
historical annual water use. Subsequent sections of this chapter examine water conservation and
historical peak water use. Finally, this chapter describes the data and methodologies used to
develop future water delivery projections. The key sections of the chapter are:

e Service Area Description
e Historical Annual Water Deliveries and Consumption
e Peak Water Use
e Water Conservation
e Future Water Delivery Projections
Future water delivery projections developed in this chapter were allocated to the hydraulic model

to evaluate system performance for 2040 maximum day and peak hour conditions, as described
in Chapter 8.

3.1 SERVICE AREA DESCRIPTION
This section summarizes the City’s service area, population, and service connections.
3.1.1 Service Area Overview

MPMW serves approximately half of the City. The remainder of the City is served by California
Water Service’s Bear Gulch District, the O’Connor Tract Co-operative Water Company, which
serves a small area, and the Palo Alto Park Mutual Water Company, which serves fewer than ten
homes on the eastern side of the City. Figure 2-1 shows the MPMW service area.

3.1.2 Historical Population

Table 3-1 summarizes the historical population for the service area, from 1996 through 2015. The
service area population slightly declined from 2001 through 2005, but has steadily grown every
year since. In the 10-year period from 2006 through 2015, the service population grew by a total
of 9 percent.

3.1.3 Number of Service Connections

Table 3-2 summarizes the number of customer services, for 2011 through 2015. There were
4,355 service connections as of 2015. Of these, 136 are unmetered private fire connections and 27
are hydrant construction meter accounts. Residential users account for 83 percent of all service
connections. Of the remaining 17 percent of non-residential users, the largest customer sector is
industrial connections with 6 percent, while commercial service connections make up 4 percent
and irrigation accounts for 3 percent. The ‘Other’ category includes temporary services and sales
(e.g., construction meters), private fire services and hydrant services.
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Chapter 3
Water Demands

Table 3-1. Historical Service Area Population®
1996 13,655
1997 13,777
1998 13,970
1999 14,059
2000 14,164
2001 14,224
2002 14,196
2003 14,102
2004 14,067
2005 13,997
2006 14,059
2007 14,171
2008 14,390
2009 14,612
2010 14,749
2011 14,829
2012 14,973
2013 15,129
2014 15,157
2015 15,342

@ Source: 2015 UWMP, Appendix F, Table 3 (1996 through 2010) and Chapter 3, Table 3-1 (2011 through 2015).
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Customer Sector
Number of Connections

Table 3-2. Historical Number of Service Connections by Customer
Area®

Sector in the Service

Single Family Residential 3389 3389 3389 3390 3393
Multi-Family Residential 210 210 210 210 210
Subtotal Residential 3599 3599 3599 3600 3603
Commercial 157 160 162 161 172
Industrial 252 252 251 243 245
Public Authority 37 38 38 38 38
Irrigation/Landscape 134 133 132 132 135
Other 141 149 154 155 162
Subtotal Non-residential 721 732 737 729 752
Total, all Customers 4320 4331 4336 4329 4355

Percent of Total Connections
Single Family Residential 78% 78% 78% 78% 78%
Multi-Family Residential 5% 5% 5% 5% 5%
Subtotal Residential 83% 83% 83% 83% 83%
Commercial 4% 4% 4% 4% 4%
Industrial 6% 6% 6% 6% 6%
Public Authority 1% 1% 1% 1% 1%
Irrigation/Landscape 3% 3% 3% 3% 3%
Other 3% 3% 4% 4% 4%
Subtotal Non-residential 17% 17% 17% 17% 17%
Total, all Customers 100% 100% 100% 100% 100%

@ source: Annual Consumption by Month by Customer Spreadsheets from Menlo Park MWD. Commercial category includes Business
and Commercial billing classes. Irrigation/Landscape includes Farm Irrigation, Irrigation Commercial and Irrigation/Landscape billing
classes. Other includes Other - Sales & Service, Private Fire and Hydrant services.
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Chapter 3
Water Demands

3.2 HISTORICAL ANNUAL WATER DELIVERIES AND CONSUMPTION

This section summarizes MPMW s historical water deliveries, consumption, water losses, and per
capita water use.

3.2.1 Water Deliveries

SFPUC water is MPMW'’s sole source of drinking water, delivered from the SFPUC RWS. This
water is supplied to MPMW predominantly through the Hetch Hetchy aqueduct system from the
Sierra Nevada. This supply is also supplemented by SFPUC facilities in its local watershed in
Alameda County. The sale of water from SFPUC to MPMW is governed by a water supply
agreement (WSA) between SFPUC and its wholesale customers in Alameda County, San Mateo
County, and Santa Clara County.

Table 3-3 shows monthly and annual SFPUC water supply purchased and delivered to MPMW.
The annual water supplies delivered to MPMW remained somewhat steady from 2001 through
2013, followed by a decline in 2014 and 2015, due to reduced usage during the recent drought.

Table 3-3. Historical Monthly Water Purchases from SFPUC, Million Gallons®

2001 68 61 58 95 112 | 152 | 156 | 165 | 162 | 118 | 104 66 1316

2002 66 72 73 91 129 | 156 | 157 | 148 | 160 | 127 | 101 68 1349
2003 60 67 63 84 80 155 | 166 | 156 | 166 | 165 | 112 66 1341
2004 75 68 67 119 | 147 | 151 172 | 150 | 167 | 125 75 71 1386
2005 69 60 61 90 97 146 | 174 | 149 | 167 | 132 88 73 1306
2006 72 63 61 64 85 136 | 197 | 145 | 155 | 104 90 54 1228
2007 62 62 60 105 | 114 | 151 | 202 | 163 | 154 | 115 99 71 1357
2008 65 73 67 110 | 123 | 150 | 154 | 148 | 146 | 128 89 59 1311
2009 60 62 53 81 126 | 113 | 144 | 151 139 | 119 86 62 1196
2010 61 51 54 67 92 118 | 148 | 140 | 145 | 116 73 58 1123
2011 60 58 60 79 97 114 | 135 | 120 | 119 | 114 85 79 1121
2012 74 71 85 83 106 | 138 | 139 | 142 | 132 | 100 74 60 1202
2013 46 61 77 87 123 | 147 | 181 171 184 | 112 91 69 1349
2014 64 73 49 68 115 | 116 | 123 | 113 82 84 86 47 1021
2015 64 57 64 79 87 78 97 87 82 87 58 47 886
2016 44 42 45 60 69 87 112 | 101 104 83 54 49 851

@  Source: Monthly Purchase Spreadsheets received from Menlo Park MWD. Annual totals may differ from the sum of the
monthly volumes due to rounding.
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Water Demands

The City’s largest monthly water purchases have typically occurred in July, and the lowest monthly
water purchases have occurred between December and March, as would be expected, based on
seasonal rainfall and temperature patterns.

3.2.2 Water Consumption

Table 3-4 summarizes historical annual metered water consumption from 2011 to 2015. Within
this time-period, water consumption peaked in 2013 at 1,160 million gallons (MG) before
declining to a low of 855 MG in 2015. Residential water consumption has ranged from 43 percent
to 49 percent of total consumption, averaging 46 percent of total consumption. About 75 percent
of residential consumption is single family residential use. Non-residential water consumption
comprises 54 percent of the total water usage. Industrial water consumption is the largest
non-residential use, accounting for about 40 percent of the non-residential water consumption and
20 percent of the total water consumption.

Table 3-4. Historical Annual Water Consumption, Million Gallons®
Customer Sector
Residential
Single Family 376 387 402 354 275
Multi-Family 115 119 118 106 92
Subtotal Residential 491 506 520 460 367
Non-Residential
Commercial 141 150 176 184 168
Industrial 241 217 231 215 186
Public Authority 52 66 63 50 38
Irrigation/Landscape 83 137 167 117 93
Other 0 1 3 5 3
Subtotal Non-Residential 517 571 640 570 489
Total 1009 1077 1160 1031 855
Percent Residential 49% 47% 45% 45% 43%
Percent Non-Residential 51% 53% 55% 55% 57%
@ Source: Annual Consumption by Month by Customer Spreadsheets from MPMW. Commercial uses include Business and
Commercial billing customer sectors; Irrigation/Landscape includes Farm Irrigation, Irrigation Commercial and Irrigation/
Landscape billing customer sectors; other includes temporary construction uses, private fire and hydrant metering.
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3.2.3 Water Losses

System water loss is the difference between the quantity of water purchased and the quantity of
water consumed. Water loss is defined as the sum of unbilled authorized consumption (water for
firefighting, flushing, etc.), apparent loss (customer meter inaccuracies, unauthorized consumption
and data error), and real losses (system leakage and storage tank overflows).

The City’s annual water production, water consumption, and water losses are summarized in
Table 3-5. In the last five years, the non-revenue water has ranged from 0 percent to 14 percent of
total water deliveries, with an average of 6 percent.

Table 3-5. Historical Water Loss

Water
Water Deliveries, Consumption, Percent of Water
Calendar Year MG/year @ MGl/yr Water Loss, MG/yr Deliveries

2011 1082 1009 73 7%
2012 1190 1077 113 9%
2013 1345 1160 184 14%
2014 1020 1031 (11) -1%
2015 884 855 29 3%

Average 6%

@ Water deliveries are total deliveries to MPMW system less deliveries to East Palo Alto system

3.2.4 Per Capita Water Use

Table 3-6 and Figure 3-1 show population and water production trends, and the computed per capita
water use. The peak per capita water use was 269 gallons per capita per day (gpcd) in 2004. Since
2006, per capita water use has been declining, ranging from 262 gpcd (2006) to 158 gpcd (2015).
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Table 3-6. Historical Per Capita Water Use
Distribution System Water Delivery, Per Capita Water Use,
Calendar Year Population® mgd® gpcd
1996 13,655 3.37 247
1997 13,777 3.63 263
1998 13,970 3.22 230
1999 13,059 3.49 248
2000 14,164 3.71 262
2001 14,224 3.60 253
2002 14,196 3.69 260
2003 14,102 3.67 260
2004 14,067 3.78 269
2005 13,997 3.57 255
2006 14,059 3.36 239
2007 14,171 3.71 262
2008 14,390 3.58 249
2009 14,612 3.27 224
2010 14,749 3.07 208
2011 14,829 3.07 207
2012 14,973 3.28 219
2013 15,129 3.69 244
2014 15,157 2.79 184
2015 15,342 2.43 158
@ Source: 2015 Urban Water Management Plan
®  Source: SFPUC water purchase data.

3.3 PEAK WATER USE

Water system facilities are generally sized to meet peak demands. The peaking conditions of most
concern for water facility sizing are maximum day demand with fire flows and peak hour demand.
Peak water use is typically expressed as a ratio, or peaking factor, dividing the peak water use by
the average daily or maximum day water use. These peaking factors are then used to calculate
maximum day and peak hour water use.

Historically, the City has only had access to monthly flow data for SFPUC turnouts, based on
monthly meter readings collected to bill MPMW for its water usage. However, since 2015, SFPUC
has provided wholesale customers on-line access to hourly delivery information by turnout.
Information from 2016 was used to evaluate maximum day and peak hour water use, to develop
peaking factors for use in the WSMP.
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Table 3-7 summarizes maximum day and peak hour peaking factors by pressure zone. MPMW
reviewed 2016 daily turnout data and provided daily turnout deliveries for July 2016, and hourly
turnout deliveries for the maximum delivery day, which was July 25, 2016 for the Lower Zone
and July 22, 2016 for the High Pressure Zone. Ultimately, the daily and hourly data were only used
for the Lower Zone, and other methods were used to estimate peaking factors for the High Pressure
Zone and Upper Zone, as further described below.

A review of the hourly deliveries for the High Pressure Zone on the maximum day indicated a very
high usage over a short-duration, with a peak hour usage of about 4.0 times the maximum daily
use. This usage pattern occurred at different times on consecutive days. Further investigation
indicated that this large use was most likely attributable to usage by a former industrial
manufacturing facility at a property that has since been acquired by Facebook and is currently
being redeveloped. Based on currently-adopted zoning, it is anticipated that properties within the
High Pressure Zone will be re-developed for a mix of office, residential and light industrial.
Therefore, peaking factors for the Lower Zone, which includes a similar mix of uses, are
recommended for use for the High Pressure Zone.

Turnout data could not be used to calculate the Upper Zone maximum day or peak hour use,
because the Sand Hill Reservoirs are very large, so hourly reservoir flows to meet zone demands
cannot accurately be estimated from reservoir level information. Maximum day usage for the
Upper Zone was estimated by scaling up the maximum monthly usage by 15 percent, based on the
ratio between the maximum month and maximum daily use for the Lower Zone. Peak hour use
was estimated to be 2.0 times maximum daily use, based on a typical peaking factor for pressure
zones with predominantly residential characteristics.

Table 3-7. Summary of Peaking Factors by Pressure Zone®

Average Day to Maximum Day Average Day to Peak Hour
Pressure Zone Peaking Factor Peaking Factor
Lower Zone® 1.54 2.20
High Pressure Zone® 1.54 2.20
Upper Zone© 1.90 3.80

@  Peaking factors based on daily and hourly meter data from SFPUC.

®  Peaking factors based on Lower Zone, due to similar land use zoning.

©  Upper Zone maximum day demand peaking factor based on the ratio of maximum month to average day, scaled up by an
additional 15 percent, to account for daily variations. Peak hour factor is based on a maximum day to peak hour peaking
factor of 2.0, consistent with areas largely comprised of residential land uses.
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3.4 WATER CONSERVATION

This section summarizes the City’s existing water conservation programs, and recent California
regulations on water use efficiency that will impact MPMW’s future water use.

3.4.1 MPMW Water Conservation Programs

The MPMW has been and continues to be a strong promoter of water conservation programs that
improve water supply reliability and provide environmental benefits to the community. MPMW
participates in Bay Area Water Supply and Conservation Agency’s (BAWSCA) regional water
conservation program, which includes subscription-based programs that member agencies can
elect to participate in and fund. MPMW participates in all the available BAWSCA subscription
programs, including high-efficiency toilet and washing machine rebates, school education kits and
programs, large landscape audits and turf replacement rebates.

For new residential and non-residential development, the City requires that all new development
comply with the mandatory California Green Building Code. The City also requires that new or
rehabilitated landscapes for projects subject to City review and approval comply with the City’s
Water Efficient Landscaping Ordinance, which reflects the latest California State Model Water
Efficient Landscape Ordinance.

In addition, through the City’s General Plan Update efforts, the City passed water conservation
measures for new development. New development within the Bayfront Area is required to be dual
plumbed for internal use of recycled water. For buildings equal to or exceeding 100,000 sq. ft. in
size, the City requires a development of a water budget. For buildings 250,000 sq. ft. and larger,
the City requires identification and use of an alternate water source for all City approved
non-potable applications (e.g., graywater).

3.4.2 State Regulations on Water Use Efficiency

The 2009 Water Conservation Act and Executive Order B-37-16 (Executive Order) establish water
conservation targets for urban water users to increase water use efficiency in the future. Senate
Bill 555 increases reporting requirements for calculating and reducing system water loss. These
directives are summarized below.

3.4.2.1 2009 Water Conservation Act

The Water Conservation Act of 2009, also known as Senate Bill X7-7 established a statewide
20 percent reduction in urban per capita water use by 2020. The California Department of Water
Resources (DWR), charged with implementing the act, developed methodologies for developing
historical baseline usage and establishing per capita water use targets. Historical baseline
information and per capita targets were first established for reporting in 2010 Urban Water
Management Plans (UWMPs), and were refined for the 2015 UWMPs, using population data from
the 2010 census. SB X7-7 requires urban water agencies to establish baseline usage, based on
historical consumption, and then determine targets to reduce per capita consumption by 2020.
DWR provides four methodologies to calculate water use targets, with agencies allowed to select
the most favorable (i.e. highest per capita water use) methodology for establishing its water
use target.
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Based on calculations presented in the 2015 UWMP, MPMW’s baseline use is 255 gpcd, with a
2015 interim water use target of 229 gpcd and a 2020 water use target of 204 gpcd. 2015 water use
was 158 gpcd, which is well below the 2015 and 2020 water use targets, principally due to drought
restrictions that reduced water use. Some rebound in water use is expected now that the drought is
over. The 2015 UWMP projected a rebound in use to 201 gped by 2020.

3.4.2.2 SB 555 Urban Retail Water Suppliers: Water Loss Management

California Senate Bill 555, passed in October 2015, requires all urban retail water suppliers to
submit completed and validated water loss audits annually to DWR, starting in October 2017.
DWR published draft regulations and received public comment on the regulations in March and
April 2017.

The regulations require urban water suppliers to conduct water loss audits in accordance with the
American Water Works Association (AWWA) Manual of Water Supply Practices — M36,
Water Audits and Loss Control Program. AWWA has developed free water audit software, and
DWR will require on-line submission of water loss audits using this software. Water loss audits are
required to have at least a Level 1 validation, which requires that audits be documented and corrected
for inaccuracies that are evident at the summary level, and the utility confirm that the water audit
methodology has been correctly applied. The California-Nevada section of the AWWA sponsored a
Technical Assistance Program, funded by the State Water Resources Control Board (Water Board),
to assist urban water suppliers in complying with the new requirements.

DWR will identify urban retail water suppliers with high water losses, based on evaluation of the
water loss audits submitted in October 2017. Suppliers with high losses will be prioritized for
technical assistance, with the aim of developing and implementing water loss reduction plans. In
2019 or 2020, the Water Board will adopt performance standards for water loss volumes. The Water
Board will also identify compliance and enforcement mechanisms for water loss standards.

3.4.2.3 Executive Order B-37-16

In May 2016, Governor Edmund G. Brown, Junior, signed Executive Order, Making Water
Conservation a California Way of Life. The Executive Order directed DWR to work with the Water
Board to develop new water use targets as part of a permanent conservation framework for urban
water agencies. The targets will build upon requirements established in the 2009 Water
Conservation Act, but will strengthen standards for indoor residential per capita water use, outdoor
irrigation, commercial, industrial and institutional (CII) water use, and water lost through leaks.
The Executive Order also establishes permanent monthly reporting requirements for an urban
water supplier’s water usage, the amount of conservation achieved and any enforcement efforts.
DWR is conducting a rulemaking process on validated water loss audit reporting that will run
through 2017.

The Executive Order also directed five agencies to put together a framework document to address
elements of the Executive Order. The final report, Making Water Conservation a California Way
of Life, Implementing Executive Order B-37-16, was published in April 2017. The report calls for
establishing interim water use targets by 2018, with final standards to be published by 2021, and
increasing progress towards achieving final compliance in 2025. Under the proposed framework,
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overall water use targets will be established using residential water use budgets for indoor use,
outdoor use and water loss, and utilities will also be required to implement CII performance-based
measures. Water use targets will be modeled on the SB X7-7 Method 2 approach, which
established budgets for indoor and outdoor water use, with refinements. Water suppliers that are
not on track to meet interim or final standards-based targets may be provided with compliance
assistance, and/or face enforcement actions from the Water Board.

3.5 FUTURE WATER DELIVERY PROJECTIONS

This section presents the projection methodology to estimate future water deliveries for the City’s
water service area, and presents delivery projections through 2040. The term ‘water deliveries’ is
used rather than water demands, since projections estimate future water demands and include an
allowance for water losses, or non-revenue water, so that they represent water delivered to the
MPMW system.

3.5.1 Future Land Use

Land use planning information is used to develop estimates of where future development will
occur and at what densities. This information is used along with unit water use factors to develop
projections of future water demands for MPMW.

In 2016, the City completed a multi-year effort, called ConnectMenlo, which updated its General
Plan Land Use and Circulation Elements and zoning for its Bayfront Area, which was designated
as an M-2 zoning district (industrial land use) in the 1994 General Plan. ConnectMenlo established
long-range planning for the Bayfront Area, which incorporates the business parks and industrial
area between Highway 101 and the Bayfront Expressway.

The plan, which has a buildout planning horizon of 2040, incorporates land use changes in the
Bayfront Area with development potential for up to 4,500 new multi-family residential units,
2.3 million square feet of new non-residential uses, 400 new hotel rooms and two transit centers.
The Bayfront Area lies within MPMW boundaries, except for a small portion of the area, south of
Highway 101, bounded by Marsh Road and the Dumbarton Rail line. Figure 3-2 shows the City’s
approved General Plan land use designations based on the ConnectMenlo planning update.

3.5.2 Future Population

The MPMW service area is largely built-out, with future growth trends principally due to
redevelopment within the Bayfront Area. Table 3-8 summarizes projected population for the
MPMW service area, based on General Plan buildout, and the additional population anticipated
based on ConnectMenlo.
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Table 3-8. Projected Population, MPMW Service Area®

Year
Development Plan 2020 2025 2030 2035 2040
General Plan Buildout 18,224 18,321 18,419 18,516 18,614
ConnectMenlo 0 2,893 5,785 8,678 11,570
Total Population 18,224 21,214 24,204 27,194 30,184

@  Source: MPMW 2015 Urban Water Management Plan. Projected population growth per the City’s current General Plan from
2016 and onward was provided by the City’s Planning Division and is documented in Appendix E of the UWMP.

3.5.3 Future Water Delivery Projections

As part of ConnectMenlo, the City prepared a Water Supply Evaluation (WSE) Study. The WES
was incorporated in the Programmatic Environmental Impact Report that analyzed the effects of
the zoning changes for the portion of the Bayfront Area to be served by MPMW. Table 3-9
summarizes the MPMW service area annual water delivery projections prepared for the WSE.
Development of each of the delivery projections is described below.

Table 3-9. Projected Annual Water Deliveries

Projected Water Deliveries (MG/year)

2025 2030 2035

Development Plan

General Plan Buildout® 1,310 1,286 1,265 1,251 1,240
ConnectMenlo® 0 86 172 257 343
Other Planned Projects® 31 31 31 31 31
Total Projected Water Demand 1,341 1,403 1,468 1,539 1,614
SFPUC Supply Assurance 1630
(Normal Year)® ’
Supply Surplus® 289 227 162 91 16

Source: Water Supply Evaluation Study.

@ Water delivery projections, as developed in the MPMW 2015 UWMP
®  Project buildout by 2040. Phasing assumed to start in 2020.
©  Other planned projects include the Facebook Campus Expansion and a new magnet high school.

@ Refer to Table 4-1 for additional details regarding single or multiple dry years.

Water Deliveries for General Plan: Future water demands for the MPMW service area were
projected by BAWSCA, as part of BAWSCA’s 2014 Regional Demand and Conservation
Projections project. Future water demands were projected using the Demand Management
Decision Support System Model (DSS Model), which uses population and employment
projections to estimate future water use. In 2015, MPMW updated the DSS model to account for
revised population and employment projections prepared by the City’s Planning Division. Water
demands are projected to decrease from 2020 to 2040 due to different factors, including decreased
water use in the industrial sector, and increased water use efficiency due to plumbing code changes
and planned MPMW conservation efforts.
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Water Demands for ConnectMenlo and Other Planned Projects: Demands for ConnectMenlo
and Other Planned projects were developed as part of the WES for ConnectMenlo and the Water
Supply Assessment for the Facebook Expansion project. Water use estimates were developed
using methodologies to estimate indoor and outdoor water use, and account for City water use
efficiency ordinances.

Table 3-10 summarizes future per capita water use, calculated by converting the projected annual
use to average daily use and dividing by the projected population. As shown in the table, per capita
water use is projected to be 202 gped in 2020, and decrease to 146 gpcd by 2040. MPMW'’s
projected 2020 per capita use is slightly below its SBx7-7 2020 target water use of 202 gpcd. The
decrease in per capita use after 2020 is due to several factors, including re-development of
properties with less water intensive uses, increased conservation due to regulatory changes, such
as new plumbing codes, and landscape ordinances that increase water use efficiency, and
MPMW’s planned expansion of its water conservation program.

Table 3-10. Projected Per Capita Water Use

Per Capita Water Use, gpcd

Development Plan 2020 2025 2030 2035
Total Projected Water Demand (MG/year) 1,341 1,403 1,468 1,539 1,614
Projected Population 18,224 21,214 24,204 27,194 30,184
Per Capita Water Use (gpcd) 202 181 166 155 146

For water master planning, it is necessary to develop spatial estimates of future demands, so that
they can be applied to the water distribution system model, for the analysis of future water
distribution system needs. The system analysis evaluates 2040 conditions to assess infrastructure
requirements with buildout of the General Plan. The ConnectMenlo environmental impact analysis
included a spatial analysis of future land use development to analyze potential traffic impacts. This
analysis used traffic analysis zone (TAZ) areas to evaluate land use changes associated with
ConnectMenlo. For the WSMP, the TAZ areas were refined to create water analysis zone (WAZ)
areas that included modifications to TAZ areas to conform with MPMW service area and pressure
zone boundaries. Once WAZ areas were defined, MPMW prepared spatial projections of future
water use by WAZ. Table 3-11 summarizes 2040 annual water use projections by pressure zone,
based on the WAZ analysis. Figure 3-3 shows the WAZ areas and projected water use by WAZ.
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Table 3-11. 2040 Annual Water Deliveries by Pressure Zone

Water Analysis Zones used for 2040 Water Deliveries,
Pressure Zone Allocation of Future Demands MG/yr®
2025, 2026, 2027, 2069, 2070, 2116, 2118.1, 2259,
Lower 2264, 2268.1, 2352, 2357, 2433.1, 2451.1, 2451.2, 2452, 938
2471, 2601, 2602, 2619.1, 2870, 2891.2, 2905.1, 3008
High Pressure 2111.1, 2111.2, 2473, 2599, 2600, 2836, 2869, 2891.1 203
Upper 2007, 2031, 2074, 2274, 2347, 2348.1, 2556.1, 2582, 473
PP 2622, 2624.2, 2625.1
Total Water Deliveries 1,614

@ WAZ shape file provided by MPMW. Future water deliveries include system losses.
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CHAPTER 4
Water Supply

4.1 OVERVIEW

MPMW currently has one source of potable water supply - surface water purchased from SFPUC,
which is used to meet all of MPMW’s water needs. However, efforts are underway to develop
groundwater wells to be used as an emergency backup supply. Other water sources, such as
graywater and recycled water, are also being considered to offset potable water demand. This
chapter includes a description of MPMW’s existing surface water supply and potential other
sources. For the development of recycled water as a non-potable water source, this chapter includes
a description of potential sources of recycled water, the potential layout of facilities, as well as
preliminary cost estimates for implementation.'

Specifically, this chapter evaluates the following:

e (Graywater
e Recycled water from the cities of Redwood City and Palo Alto
e Recycled water from the West Bay Sanitary District (WBSD)

Supply evaluations were prepared in late 2015 and early 2016. Minor updates have been made
where more recent information is available.

4.2 SFPUC SURFACE WATER

All of MPMW’s water supply is purchased from the SFPUC. The SFPUC operates the City and
County of San Francisco’s RWS which delivers treated wholesale water to Alameda, Santa Clara,
and San Mateo Counties. Approximately 85 percent of the RWS supply is routed through the
Hetch Hetchy aqueducts from the Sierra Nevada. The Alameda and Peninsula watersheds produce
about 15 percent of the total SFPUC water supply.

Due to constraints of hydrology, physical facilities, and the institutional parameters that allocate
the water supply of the Tuolumne River, the RWS water supply cannot always meet demands. In
order to increase reliability of the RWS, the SFPUC implemented the Water System Improvement
Program (WSIP), approved October 31, 2008. The program was substantially completed in 2016.
The SFPUC has also limited the volume of water that can be purchased from the RWS to 265 mgd
until at least 2018. Collectively, member agencies and San Francisco can purchase no more than
265 mgd.

The current WSA between the City and County of San Francisco and Wholesale Customers was
finalized in July 2009. SFPUC’s wholesale customers received a “Supply Assurance” that provides
184 mgd on an annual average basis. However, if drought conditions, emergencies, malfunction
or rehabilitation of the RWS lead to a water shortage, then SFPUC’s wholesale customers are
subject to reduction in water supply in the amount and duration required to resolve the shortage.

! Implementation costs include capital costs for the recycled water distribution system and annual energy costs to
operate the recycled water system. They do not include costs to purchase the recycled water or to buy into an
existing project.
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Of the 184 mgd “Supply Assurance”, MPMW’s Individual Supply Guarantee is 4.465 mgd,
approximately 1,630 acre-feet per year (AFY). Dry-year supply estimates developed for the 2015
UWMP are based on delivery estimates provided by BAWSCA and SFPUC and application of
allocation processes laid out in the most recent water supply contract. Based on these allocations,
MPMW would have an estimated supply of 3.51 mgd, or 1,277 MG/yr in a single dry year, and
3.04 mgd, or 1,109 MG/yr in the second and third years of a three-year drought. Year one of a
multi-year drought would be the same allocation as a single dry year (EKI, 2015).

4.3 COMPARISON OF SUPPLY AND DEMAND

Table 4-1 provides a comparison of supply and demand, as presented in MPMW’s 2015 UWMP.
The table summarizes demand in five-year increments from 2020 through 2040. As the table
shows, in normal hydrologic years, MPMW is anticipated to have sufficient supplies to meet
demands. Starting in 2020, it is projected that in single-year or multi-year droughts, MPMW supply
will be insufficient to meet demands. For single dry years, the shortfall is projected to be 21 percent
by 2040. For multiple dry years, the shortfall is projected to be 31 percent by 2040. MPMW
anticipates meeting shortfalls through implementation of its Water Shortage Contingency Plan,
which specifies measures to temporarily reduce demand. Implementation of supply alternatives
evaluated in this chapter would reduce potable water use, and thus reduce anticipated shortfalls.

Table 4-1 MPMW Comparison of Supply and Demand®

Demands and Supplies, MG/year

Total Projected Demand 1,341 1,403 1,468 1,539 1,614
Total Projected Supply — Normal Year 1630 1630 1630 1630 1630
Surplus or Deficit 289 227 162 91 16

Percent Shortfall -- -- -- -- --

Total Projected Supply — Single Dry Year 1,277 1,277 1,277 1,277 1,277
Surplus or Deficit (64) (126) (191) (262) (337)
Percent Shortfall 5% 9% 13% 17% 21%
Total Projected Supply — Multiple Year® 1,109 1,109 1,109 1,109 1,109
Surplus or Deficit (232) (294) (359) (430) (505)
Percent Shortfall 17% 21% 24% 28% 31%

@ Source: 2015 UWMP.

®  Years shown are years two and three of a three-year drought. The first year is anticipated to have supply reductions the
same as a single-year drought.

4.4 GROUNDWATER

Currently, MPMW does not use any groundwater supplies. MPMW has, however, undertaken a
multi-year Emergency Water Supply Program to provide a local back-up source of potable and
firefighting water supply in the Lower Zone, which serves the eastern portion of MPMW, in the
event imported supply from the SFPUC is interrupted due to an earthquake or other emergency.
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The proposed new Well 1 is the first of several projects envisioned under the Emergency Water
Supply Program.

4.4.1 Basin Description

The MPMW service area overlies the Santa Clara Valley Groundwater Basin’s San Mateo Plain
Subbasin. The Santa Clara Subbasin, San Mateo Plain Subbasin, Niles Cone, and East Bay Plain
make up the Santa Clara Valley Groundwater Basin. MPMW spans from the north end of the Santa
Clara Valley Subbasin to the south end of the San Mateo Plain Subbasin. Neither the Santa Clara
Valley Groundwater Basin nor any of the included subbasins are adjudicated. Located within the
45-square mile San Francisquito Creek Watershed, the MPMW service area contains both
mountainous bedrock terrain and comparatively flat alluvial deposits. Coarse and fine grained
alluvial deposits from the San Francisquito Creek can be found in the MPMW service area. There
is a shallow aquifer and a deep aquifer that has an upper and a lower zone in the MPMW service
area. Both aquifers lie beneath a laterally extensive confining layer. The shallow aquifer is
unconfined while the deep aquifer is semi-confined. Pump tests and empirical transmissivity data
show that it is feasible to develop a municipal supply from the groundwater subbasin. It is
estimated that the groundwater subbasin can be as thick as 1,000 feet in some locations.

Groundwater in the Santa Clara Valley Groundwater Basin naturally flows toward the
San Francisco Bay from the uplands in the southwest. Reverse groundwater gradients, from the
San Francisco Bay toward the uplands, have been seen when pumping has exceeded the rate of
recharge. The estimated annual recharge rate of the San Francisquito Creek watershed ranges from
4,000 to 8,000 AFY, 3.6 to 7.2 mgd. In the 2010 UWMP, it was also estimated that 1,100 AFY
were being pumped each year from the groundwater basin (Winzler & Kelly, 2014).

As part of the implementation of the Sustainable Groundwater Management Act, the subbasin was
ranked as a “very low priority” basin under the California Statewide Groundwater Elevation
Monitoring basin prioritization process. As such, the basin is not subject to the requirements of
SGMA (EKI, 2016).

4.4.2 Emergency Well Supply Program

The intent of the Emergency Water Supply Program is to construct 2 to 3 wells which could supply
up to 3,000 gpm (4,480 AFY) of back-up water supply to meet the estimated water demand in the
Lower Zone. The proposed new Well 1 located at 333 Burgess Drive, is the first of several projects
envisioned under the Emergency Water Supply Program. The Well 1 was approved by the State
Water Resources Control Board at the beginning of 2016 and construction is expected to be
completed in 2017. Pumping tests conducted in 2017 at the Corporation Yard site indicated that
the location may yield 1500 gpm.

Although the emergency supply volume is not large, the ability to supplement MPMW’s existing
supplies during times of emergency is of significant value to MPMW. In the event of earthquake
damage to the SFPUC infrastructure, MPMW could be subject to reduced delivery of water for as
long as 20-30 days (City, 2015). SFPUC WSIP goals are to provide basic service within 24 hours
after a major earthquake and to restore facilities to meet average-day demand within 30 days. Basic
service provided by SFPUC WSIP is average winter month water usage (SFPUC, 2015). The
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MPMW emergency supply is especially critical to the 3,000 residential and business connections
east of El Camino Real, in the Lower Zone of the MPMW service area, which does not contain
any storage facilities or local water sources.

4.5 POTENTIAL GRAYWATER USE

Residential graywater is defined, in the California Plumbing Code, as water from showers, clothes
washers, and other domestic drains other than the kitchen sink and toilets. MPMW is considering
the implementation of a residential and/or commercial graywater program as a way to reduce
potable water consumption within the MPMW service area as graywater has been found to offer
potential for substantial potable water savings (National Academy of Sciences, 2016).

Graywater programs for certain types of commercial facilities that produce significant quantities
of gray water, such as hotels, fitness facilities, and laundromats, may lead to significant potable
water demand savings for those commercial customers. Most commercial facilities, however, like
offices and restaurants, do not generate enough graywater to significantly offset the potable water
demand from toilet flushing or irrigation (National Academy of Sciences, 2016).

Chapter 15 — Alternate Water Sources for Nonpotable Applications of the 2016 California
Plumbing Code notes that water treatment is not required for systems that route the graywater
directly to landscaping via subsurface or subsoil irrigation. However, to improve the end use
versatility of graywater, on-site treatment of graywater is an option. Adding treatment to a gray
water system makes the system inherently complex and is, therefore, typically only used in
commercial applications—although it can also be permitted for residential applications. Treated
graywater can be used for non-potable applications such as toilet and urinal flushing. All graywater
treatment systems must meet NSF/ANSI Standard 350 if water quality standards have not been
established by the jurisdiction.

The following text describes the state’s current graywater regulations, County requirements, the
feasibility of implementing a graywater program in the MPMW service area as a water
conservation measure, a summary of graywater programs implemented by other utilities, potential
graywater program costs, as well as recommendations for the City.

4.5.1 Current State Graywater Regulations

Graywater, both untreated and on-site treated, is regulated in California by the California Plumbing
Code (2016 California Building Standards Code (Title 24, California Code of Regulations,
Chapter 15 — Alternate Water Sources for Nonpotable Applications)), County and the Authority
Having Jurisdiction (City’s Building Official). A summary of the allowed uses of alternate water
sources per the code are listed in Table 4-2.
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Plumbing Code

Table 4-2. Summary of Allowed Uses of Alternate Water Sources per the California

Water System
(CPC 1504.0)

standards as
specified in CPC
1504.0

system condensate,
fluid cooler discharge
water, food steamer
discharge water,
combination over
discharge water,
industrial process
water, and fire pump
test water.

and belowground
irrigation.

350 or water
quality
requirements
set by the public
health Authority
Having
Jurisdiction

Alternate Alternate Treatment Permit
System Type Description Water Source Use / Disposal Required Required
Clothes washer Irrigation (above
gg{:ﬁ Washer with discharge Laundry water ground w/ at least 2”_ None No
(CPC 1502.1.1) less than 250 of mulch, rock, or soil
T gallons a day as cover)
. Irrigation (above
Simple System azﬁh;gge Lellsosns Laundry, bathroom ground w/ at least 2” sNuoﬁseu]rc'cf)e:ce or Yes
(CPC 1502.1.2) 9 sink, shower/bathtub of mulch, rock, or soil A
a day as cover) subsoil irrigation
. Irrigation (above
Complex System Dlsc?arﬁ? 250 Laundry, bathroom ground w/ at least 2” Not?e ]:_?r v
(CPC 1502.1.3) | greaterthan sink, shower/bathtub | of mulch, rock, or soil | S42Suriace or es
gallons a day as cover) subsoil irrigation
Toilets, urinals, trap
Any size primers for floor drains | Disinfected
Reclaimed . and floor sinks, tertiary
discharge that -
(Recycled) Water has been treated Treated municipal aboveground and treatment per Yes
System (CPC to recvoled water wastewater subsurface irrigation, Title 22 Water
1503.0) Stargords industrial or Recycling
commercial cooling or | Criteria
air conditioning.
Laundry, bathroom
sink, shower/bathtub,
swimming pool Disinfection for
backwash operations, uses in which
air conditioner gray water is
condensate, sprayed such
Any size rainwater, cooling as with toilet
On-Site Treated discharge that tower blow-down Toilets, urinals, trap and grinal
Nonpotable Gray has been treated | water, foundation primers for floor drains | flushing
to water quality drainage, steam and floor sinks, above | Must meet NSF | Yes
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4.5.2 Current State of Untreated Graywater Regulations

In a number of cities, laundry to landscape programs have become popular (see section 4.4.6 for a
description of the graywater programs being implemented by other utilities in California).
Chapter 15 of the California Plumbing Code does not require the treatment of graywater that is
discharged in a disposal field or used for subsurface or subsoil irrigation. Per the City’s landscape
ordinance, all newly constructed landscapes must use subsurface irrigation systems. Highlights of
the sections of the 2016 California Plumbing Code, relevant to untreated graywater, are listed in
Table 4-3.

However, one requirement is that the untreated graywater irrigation systems must have a discharge
with at least two inches of soil, rock, or mulch cover which means sprinkler irrigation with
untreated graywater is not allowed. The subsurface/subsoil requirement is a significant drawback
to many customers who would like to utilize untreated graywater since a subsurface irrigation
system requires costly irrigation system replacements for those who have an existing sprinkler
irrigation system. However, per the City’s landscape ordinance, all newly constructed landscapes
must use subsurface irrigation systems. Another drawback to customers interested in installing an
untreated graywater system is that the graywater system cannot completely replace a potable water
irrigation system if one has a vegetable garden or other edible plants that touch the soil.

The requirements of the code likely require property owners to hire a professional to install the
system (which makes these systems more expensive) and make the operation of the graywater
system active, with annual inspection and cross-connection test requirements, rather than passive.
So even for customers willing to install the expensive infrastructure for the graywater system, they
must also be willing to actively manage the system throughout its lifetime. However, the expense
of implementation and commitment to actively manage the system, is a decision for individual
property owners—not the MPMW.
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Table 4-3. Highlights of the Graywater Code for Untreated Graywater
(aka Chapter 15, Alternate Water Sources for Nonpotable
Applications, of the 2016 California Plumbing Code)®

Graywater systems must be “designed by a person who demonstrates competency to design the
alternate water source system as required by the Enforcing Agency”. (CPC 1501.2)

Graywater systems may only be installed after obtaining a permit (with the exception of a clothes
washer system meeting the requirements of Section 1502.1.1.). (CPC 1501.3)

Annual visual system inspections and cross-connection tests are required. (CPC 1501.11 and
1504.12)

Graywater systems must be designed with a diverter valve to allow the user to direct flow to the
building sewer and either the irrigation field or disposal field. (CPC 1502.1(A) and 1502.2.2)
Water used to wash infectious garments (like diapers), and water containing hazardous chemicals
derived from activities such as cleaning car parts, washing greasy or oily rags, or disposing of
waste solutions, must be diverted by the user to the building sewer. (CPC 1502.1(B) and
1502.1(F))

Graywater may not be allowed to pool or runoff. (CPC 1502.1(C))

Human contact with graywater or the soil irrigated by graywater shall be minimized and avoided.
(CPC 1502.1(D))

Operations and Maintenance Manuals are required to be provided by the system designer or
installer to the owner. (CPC 1501.6 and 1502.1(H))

A graywater system cannot be connected to a potable water system without an air gap or physical
device which prevents backflow and prevents ponding or runoff of graywater. (CPC 1502.1(l) and
1502.3)

Graywater should not be used to irrigate any crops intended for human consumption that come in
contact with soil. (CPC 1502.2)

Graywater systems should be able to handle peak flow rates either through a large enough
disposal/irrigation field or a surge tank. (CPC 1502.2.1)

Graywater must be used on the same site where the graywater is generated. (CPC 1502.4)
Graywater systems should be designed to distribute the total amount of estimated graywater on a
daily basis. (CPC 1502.8)

Graywater systems will not be permitted where the absorption capacity of the soil is unable to
accommodate the maximum discharge of the proposed graywater irrigation system. (CPC
1502.10.2)

The only acceptable method of discharge is through subsurface/subsoil irrigation systems of
disposal fields in which the discharge of the graywater is covered by at least two inches of material.
(CPC 1502.1(D) and 1502.1(E))

No permit is required for a clothes washer graywater system as long as no pump or surge tank

is used. (CPC 1502.1.1)

A plumbing, and potentially electrical, permit is required for a simple system that does not just
involve graywater from a clothes washer. (CPC 1502.1.2(2))

A plumbing, and potentially electrical, permit along with an environmental health review is required
for a complex system. (CPC 1502.1.3(2))

Please note that the code includes a number of “exceptions” that are not necessarily included in this list.
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4.5.3 Current State of Treated Graywater Regulations

Most of the graywater regulations discussed above pertain to the use of untreated graywater, which
is defined as untreated effluent water from showers, clothes washers, and other domestic drains
other than the kitchen sink, dishwashers, and toilets that are used in a disposal field or for
subsurface or subsoil irrigation. However, another option available for home and businesses is to
treat their graywater. Treated graywater can be used for restricted indoor water use, such as toilet
and urinal flushing, and above and below ground irrigation. Graywater treatment systems typically
include: 1) screening in which insoluble material and residue is separated from the graywater and
discharged to the sewer; 2) biological treatment; 3) filtration; and, 4) Ultraviolet (UV) and/or
chlorine disinfection. The option of on-site treatment opens up opportunities for graywater use that
were not previously available and offers a potentially significant reduction in potable water use.
The treatment of graywater, however, only makes economic sense for new development due to the
excessive cost of retrofitting the plumbing systems of existing structures to be dual-plumbed to
accommodate a graywater treatment system. Treatment of graywater on a residential scale may
also not make economic sense for the relatively small volume of reusable water generated. On the
other hand, onsite graywater treatment systems for larger-scale water users, like commercial and
industrial users, may be both cost-effective and save more significant quantities of potable water
— thereby serving as an effective water conservation tool.

4.5.4 San Mateo County Graywater Requirements

County encourages both residential and commercial water users to consider utilizing graywater.
The County does not require a permit for simple, residential laundry-to-landscape graywater systems
that divert graywater from clothes washer systems to a sub-surface irrigation system. These types of
systems must meet all requirements specified in Section 1602.1.1 of the Uniform Plumbing Code.
All other residential graywater systems, such as those that utilize untreated water from bathroom
sinks and bathtubs for subsurface irrigation and those that treat the graywater for use in surface drip
and/or spray irrigation, require design plans to be submitted to the County’s Environmental Health
Division. The County also requires that all graywater collection, treatment, and irrigation equipment
components meet NSF/ANSI Standard 350 which certifies the consistent production of water
meeting water quality standards. The County may also require the installation of backflow protection
devices at the water service to the residence.

For commercial applications of graywater, the County requires that all project plans be submitted
to the County’s Environmental Health Division for approval before installation and use. Although
the treatment and use of graywater may be permitted, the onsite treatment of blackwater (i.e. water
from toilets, kitchen sinks, dishwashers, and utility sinks) is currently prohibited by the County
due to public health concerns and because blackwater requires advanced water treatment methods
and extensive water quality monitoring before it can be safely reused.
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4.5.5 Feasibility of Implementing Graywater Program in the MPMW as a Water
Conservation Measure

A graywater program for MPMW customers could consist of many ways of encouraging the use
of graywater, either through education, incentives, streamlined permitting, or ordinances for new
construction. Based on initial research, it appears that the potential potable water savings that may
result from residential, single-family home graywater programs is very small. Small existing
residential lot sizes (and even smaller lot sizes for new construction) and the expense of retrofits
both pose challenges for residential graywater implementation on any significant scale.

On the larger-scale, graywater systems may yield potable water savings for specific types of
buildings and facilities (National Academy of Sciences, 2016). Graywater systems in large
residential and commercial buildings like hotels, fitness facilities, and aquatic centers make sense
and will actually yield potable water savings, as these facilities generate large amounts of
graywater. Office and institutional facilities, however, do not generate adequate graywater to meet
non-potable use needs while other facilities may produce large amounts of graywater but have
minimal ways in which the non-potable water can be used (e.g. laundromat). MPMW will need to
weigh potential program elements with the time and effort required to implement them. For
example, relatively inexpensive program elements like providing links to web-based resources on
graywater for the interested property owner could be easily implemented. And to maximize
potable water demand reduction, the City may target its graywater outreach to large residential and
businesses, such as hotels, that generate significant quantities of graywater and have many
potential uses for graywater that can offset current potable water use.

4.5.6 Residential Graywater Programs Implemented by Other Utilities

Several utilities throughout California have graywater programs in which their potable water
customers are encouraged to install graywater systems in order to reduce potable water demand.
Most of the utilities with graywater programs tend to target residential graywater systems,
probably due to the fact that single family laundry-to-landscape systems can be installed without
a permit and because individual homeowners are ones who have requested the most guidance and
support from the utilities.

City of Santa Barbara

The City of Santa Barbara has a residential graywater program and touts that the graywater section
of the California Plumbing Code was “inspired in large part by the experience and suggestions
from Santa Barbara residents.” The City provides a fact sheet, a “Guide to Permitting a
Single-Family Graywater System”, a sample Laundry to Landscape plan, an instructional Laundry
to Landscape video, and links to many other resources for those interested in pursuing a graywater
system. The City also offers rebates for 50 percent of the cost of equipment needed for a laundry
to landscape graywater system. The City provides links on its website to a countywide organization
called the Sweetwater Collaborative which offers resources and conducts workshops on graywater,
rain water harvesting, native landscaping, and similar topics. A link to the City’s webpage is
included in the References at the end of this chapter.

The City’s graywater program is limited to Laundry to Landscape because this type of graywater
use does not require a permit and, therefore, is much easier to implement. The cost of the City’s
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graywater program is very low, as the graywater program is just one of many tools offered to
customers as part of the City’s sustainable landscape program. The City estimates that materials
for a typical Laundry to Landscape graywater systems cost between $400 and $600, and the City
pays up to approximately $300 per typical graywater installation. These rebates are part of an
existing landscape rebate program which is funded primarily through a grant the City has with the
U.S. Bureau of Reclamation (USBR). Most of the City’s landscape rebates have been funded
through this USBR grant since 2009. Aside from the cost of rebates, the City hired a consultant in
2009 to establish the program and secure the USBR grant. Ongoing program costs are: minimal
staff time (estimated at only 3 hours per month) and the cost of supporting periodic landscaping
workshops offered free to the community. The City currently pays the Sweetwater Collaborative
$600 per workshop that the organization performs on behalf of the City for the benefit of City
water customers and local professional landscapers (Ward, 2015).

City of Berkeley

The City of Berkeley, though not a water provider, provides resources to its customers interested
in residential graywater systems. Their website includes a guide for designing a clothes washer
graywater system, guidelines to make the permitting process more clear, as well as a link to East
Bay Municipal Utility District’s (EBMUD’s) website. EBMUD, the water purveyor in the City,
offers rebates of up to $50 for graywater system 3-way diverter valves or $0.50 per 100 cubic feet
(HCF) of calculated water saved (EBMUD, 2016). EBMUD also provides links to several
graywater resources. The City has not tracked the effectiveness of graywater implementation and
says that many of the existing graywater systems probably are not permitted. Although the City
doesn’t provide any staff resources for site visits, the City has worked cooperatively with the
Berkeley Climate Action Group, which has sponsored the installation of a graywater system as
well as made site visits to assist City residents contemplating the installation of graywater systems.
A link to the City’s webpage is included in the References at the end of this chapter (DeSnoo,
2015).

City of Santa Rosa

The City of Santa Rosa also has a residential graywater program in which it offers a $75 rebate
per qualifying fixture that re-routes graywater for simple, single family residential graywater
systems in which less than 250 gallons of graywater is used. The City also offers a $200 rebate for
every 1,000 gallons of sustained reduction in monthly water consumption for larger, complex
graywater systems. Approximately 50 of the $75 rebates have been issued while only one water
user has taken advantage of the $200 rebate. The City, however, also offers a graywater system
starter kit as an alternative to the $75 rebate. These kits cost the City about $90 each and include
the three-way valve and other fixtures needed to install a simple graywater system. The City
encourages residents to accept the kit instead of the rebate so that the City can be sure that the
appropriate fixtures are used in the graywater system. The City has conducted about 250 home
graywater systems inspections but the number of graywater systems that have been completed and
are actively functioning within the City is not known. The City also provides a program brochure,
periodic workshops, a graywater system checklist, sample owner’s manual, and tenant and
property owner’s permission forms. The City typically hosts about four do-it-yourself graywater
installation workshops a year that are free to the community, including City of Santa Rosa residents
and residents from neighboring communities. Since 2010, the City has documented about
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450 attendees at the workshops. A link to the City’s webpage is included in the References at the
end of this chapter (Gudino, 2016).

The driver for the City’s graywater program in Santa Rosa, as in other communities with an active
graywater program, was the water customers requesting information and support for installing a
graywater program. In Santa Rosa, the interest was so great that by 2010 the City began its
graywater rebate and informational program. This program has been successful in appeasing the
City’s water customers and encouraging water conservation and stewardship. The City also
observes that their graywater program has been effective at increasing the number of graywater
systems but the amount of associated potable water savings is unknown. Although the City has not
tracked any associated potable water demand reduction it feels that this is a valuable program
regardless of whether it results in any significant potable water demand reduction (Gudino, 2016).

City of San Francisco

In San Francisco, the SFPUC offers rebates up to $225 to help cover the cost of graywater project
permits from the Department of Building Inspection. These rebates help promote graywater use
for both residential and commercial water customers. For laundry-to-landscape systems, SFPUC
offers residential customers a $125 discount off the purchase of a laundry-to-landscape
graywater kit.

4.5.7 Potential Graywater Program Costs

As shown with the examples of Santa Barbara, Berkeley, and Santa Rosa, the actual cost of a
residential graywater program to the MPMW is likely to be nominal as there are already many
publicly available resources on graywater to which MPMW could point interested customers. The
real cost of graywater systems is borne by individual customers and businesses. As mentioned
previously, the 2 inch-covering requirement of a graywater system may make the system
cost-prohibitive to some—especially those customers who already have sprinkler irrigation
systems installed. Based on a 1999 study titled “Monitoring Graywater Use: Three Case Studies
in California”, conducted jointly by the City of Santa Barbara, EBMUD, DWR, and USBR,
graywater systems are not cost-effective. With the cost of water increasing, the break-even point
may be less than 20 years, but regardless they will take significant capital investment to install and
the payback period is likely more than a decade.

Because graywater systems are not cost-effective to the individual customer, the rebates need to
be substantial and/or the educational materials and coordination need to be significant enough for
customers to be motivated to install a graywater system even though it may not make financial
sense. Funds for rebates are often available through state and federal funding programs, with the
dollar rebate amount determined by the managing agency. The City of Santa Barbara funds its
rebate program through a USBR grant while the City of Santa Rosa funds its rebate program with
ratepayer fees. The City of Santa Rosa estimates that its graywater program costs the City less than
$5,000 per year for rebates. Although there is also staff time involved in administering a graywater
program, most cities and utilities already have a conservation program and the graywater program
is a natural extension of existing conservation programs. Therefore, new staff is rarely required to
administer a simple graywater program as the staff time is absorbed by existing conservation
program staff. Graywater installations do not require annual inspections or reporting to meet
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permit conditions, so staff involvement is generally limited to responding to customer inquiries.
In short, if the MPMW determines that there is enough interest in graywater system installations
by its customers and sees graywater as a worthwhile puzzle piece in the pursuit of potable
consumption reduction, program costs should not present a roadblock.

4.5.8 Findings and Recommendations

Although residential graywater has been found to offer potential for substantial potable water
savings (up to 21 gpcd for the typical household), graywater used for toilet flushing has
demonstrated potable water demand savings of 11 gpcd while the potential potable water demand
savings associated with graywater irrigation has not been clearly documented in case studies.
Researchers have found mixed results for the potable water savings associated with individual
residential graywater irrigation programs. Potable water use may increase with the installation of
household laundry-to-landscape graywater programs as customer water use behavior may change
with the installation of a graywater irrigation system. Increased domestic water usage patterns were
observed after graywater landscape irrigation systems were installed in several residences in both
the Cities of San Francisco and Long Beach (National Academy of Sciences, 2016). While these
findings are based on limited data, they indicate that a residential graywater use program targeted
at landscaping may not be effective in achieving water conservation goals. Further monitoring
would be required to assess their effectiveness as a water conservation measure.

Although single family home graywater programs may not result in immediate potable water
demand reduction, in the long-run, these programs may cause water customers to be more aware
of their plant’s water requirements and more aware of water conservation in general which, over
time, will result in more water-wise landscaping and other water-saving measures around their
house. As a staff member from Santa Barbara noted, “a graywater system offers a gateway to
sustainable landscaping.” While this may be true for the customers that insist on maintaining
water-intensive landscapes, conservation programs, such as MPMW’s “Lawn Be Gone” program,
may be more effective at improving water-wise landscaping and achieving more permanent
potable demand reduction. The “Lawn Be Gone” program involves a rebate of $2 per square foot
of lawn converted into water efficient landscape. The National Academy of Sciences Committee
on the Beneficial Uses of Graywater and Stormwater stated that “significantly reducing irrigation
demand, for example through the use of water-efficient landscaping, would provide much larger
reductions in water demand than stormwater or graywater use in arid regions” and that, in fact,
“graywater and stormwater may help facilitate the continued use of landscaping that is
inappropriate for local climate conditions and not sustainable in the long term” (National Academy
of Sciences, 2016).

Although conservation programs may be more effective, a conservation program in tandem with
a graywater program may be the best approach for MPMW because graywater programs offer a
tangible way for individual customers to experience the reuse of a water resource that would
otherwise be discharged to the sewer, thereby paving the way for more recycled water use in the
future. Similar to the recent surge in recycled water residential fill stations in the Bay Area, though
the potable water demand savings may be negligible, and the program is not cost-effective, the
community members are enthusiastic about this program and the water agency receives a lot of
positive public relations from this program. Fill stations, like graywater programs, are relatively
low in cost to implement and help the community become more aware of the value of water and
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allow the customer to participate in helping the environment and conserve water (even if negligible
to the water agency)—an outreach and public education benefit. It is suggested that MPMW
encourage all options for the community to participate in water conservation, including gray water.
Furthermore, by promoting graywater and having the public develop a level of comfort with
graywater, the public is likely to be more accepting of recycled water use, including indirect and
direct potable reuse in the future.

MPMW may also want to promote graywater use in commercial settings through requiring, in City
code, dual-plumbing in new commercial construction to accommodate potential future graywater
or recycled water use. MPMW could also focus education efforts on developers constructing new
commercial facilities likely to produce a substantial quantity of graywater such as fitness centers,
hotels, aquatic centers, and laundromats.

If the investment is minimal (i.e. like Santa Rosa’s costs—in the range of $5,000 per year in direct
costs plus nominal staff time) to the MPMW, and there is sufficient interest in graywater amongst
water customers, it may be prudent to develop a graywater program and include dual-plumbing
requirements for new commercial facilities in the City code, to encourage water conservation,
reuse, and environmental stewardship while at the same time maintaining the City’s progressive
image through promoting this “green” alternative.

Some inexpensive ways to begin a graywater program include providing fact sheets, guides,
instructional videos, as well as links to other resources on the City’s websites using existing
materials created by other cities and/or organizations such as the Sweetwater Collective in Santa
Barbara and the Grey Water Action Network in the Bay Area. Furthermore, the City could also
include on its website a calendar of events hosted by the Grey Water Action Network and related
organizations. As has been successful in other cities, the City should roll this graywater program
into an existing water conservation or sustainability program to maintain efficiency with
staff resources.

Aside from these simple and inexpensive informational residential program investments, and
potential City code changes for commercial dual plumbing, it is not recommended that MPMW
expend additional resources on this program if the primary purpose of the program is reduced
potable water consumption, since the yield in potable water savings is not expected to be
substantial if at all. Instead, it is recommended that MPMW put its resources towards conservation
programs, such as the Lawn-be-Gone program, and other supply alternatives, such as a recycled
water program, and only fund a graywater program as a secondary measure, to reduce potable
water demand. However, there may be many long-term public education and public relations
benefits of implementing a gray water program.

4.6 RECYCLED WATER USE

MPMW currently does not use any recycled water. However, there are many local benefits of having
a recycled water supply source — including having an alternative source of water when there are
potable water shortfalls during periods of persistent drought conditions, minimizing potable water
demands as growth within MPMW continues to occur, and providing public relations benefit for
MPMW for promoting and developing an environmentally responsible project.
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4.6.1 Potential Sources of Recycled Water

One major reason that the MPMW has not considered a recycled water program to-date is that the
City does not own or operate any wastewater treatment facility and, doesn’t convey its own
wastewater. Therefore, any recycled water program would require coordination and various
agreements with one or more agencies. The specific agencies with which the City could coordinate
a recycled water program include the City of Redwood City, the City of Palo Alto, and the WBSD.

4.6.1.1 City of Redwood City

The City of Redwood City (Redwood City) has indicated it has ample recycled water supply
available for purchase by MPMW. Redwood City’s wastewater is conveyed to the sub-regional
wastewater treatment plant, Silicon Valley Clean Water (SVCW), located at the eastern end of the
Redwood Shores peninsula in Redwood City. SVCW is a joint powers authority (JPA) comprised
of four member agencies: Redwood City, Belmont, San Carlos, and the WBSD, which serves
Menlo Park, Atherton, Portola Valley, and portions of East Palo Alto. The SVCW treatment plant
has a permitted operating capacity of 29 mgd average dry weather flow (ADWF) and a peak wet
weather flow (PWWF) design capacity of 71 mgd. Pursuant to the JPA, Redwood City has
maximum capacity rights of 13.775 ADWF and 30.5 PWWF (City of Redwood City Public Works
Services Department, 2011). Redwood City’s wastewater allocation for the SVCW facility is
shown in Table 4-4 which was reproduced from Redwood City’s 2010 UWMP.

Table 4-4. ADWF Capacity Allocation for SVCW, mgd®

West Bay
Sanitary Redwood

Belmont San Carlos District City

Capacity Allocated 2.779 4.471 7.975 13.775 29.0
@  Table reproduced from Redwood City’s 2010 Urban Water Management Plan.

Through the use of filtration, wastewater at SVCW is treated to advanced secondary standards.
A portion of the secondary effluent is diverted and treated to disinfected tertiary recycled water
criteria (Title 22 of the California Code of Regulations) established by the California Division of
Drinking Water. As shown in Figure 4-1, the recycled water is delivered into storage tanks (located
at the SVCW plant) that are owned and operated by Redwood City staff for use in Redwood City’s
recycled water distribution system. Table 4-5 summarizes the 2010 actual and 2015 through 2030
projected amounts, from the Redwood City 2010 UWMP, of wastewater treated at the SVCW
plant and disposed either via the San Francisco Bay outfall or for recycled water use.
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Table 4-5. SVCW Wastewater Collection and Treatment, AFY®

Source 2010 2015 2020 2025 2030

Wastewater collected in
Redwood City

Wastewater collected in SVCW
service area

9,420 9,723 10,014 10,283 10,540

19,714 20,498 21,282 22,066 22,626

Quantity of wastewater meeting
“unrestricted use” for Redwood City 490 987 1,280 1,453 1,611
recycled water customers

Quantity of wastewater meeting
“unrestricted use” recycled water
criteria, for use in SVCW landscape
impoundment®

@ Table reproduced from Redwood City’s 2010 Urban Water Management Plan.

®  SVCW uses recycled water to fill its onsite landscape impoundment. This is listed as a separate line item to avoid confusion
with Redwood City recycled water customers who use recycled water as potable water offset.

92 92 92 92 92

According to Redwood City’s 2010 UWMP, member agencies of SVCW are each entitled to a
share of SVCW’s effluent, proportional to their capacity allocation, and may eventually wish to
exercise their entitlement. Although SVCW owns and operates the primary and secondary
treatment facilities, Redwood City owns the disinfected tertiary facilities and has the capacity to
serve the SCVC member agencies, along with non-SVCW member agencies like MPMW, with
high quality recycled water. Redwood City owns, and the SCVC operates, the tertiary treatment
facilities while Redwood City both owns and operates the recycled water storage and distribution
system. Currently, Redwood City’s distribution system extends to and serves customers east of
Highway 101 in Redwood Shores, the Greater Bayfront Area, and the Seaport Area.

Table 4-6 summarizes the 2010 and projected amounts for 2015 through 2030, from the
2010 UWMP, of wastewater treated to advanced secondary and tertiary levels at the SVCW plant.
These values are based on what Redwood City projects that its own customers could utilize and
do not account for the sale of recycled water to other agencies.

Table 4-6. Wastewater Disposal and Reuse, AFY®

| Treatmentlevel 2010 2015 | 2020 2025 2030

Wastewater discharged Advanced

through outfall secondary 19,132 19,420 19,910 20,521 20,923

Wastewater treated and Disinfected
used for Redwood City 490 987 1,280 1,453 1,611

recycled water customers tertiary
Wastewater treated and Disinfected
used for SVCW landscape tertiary 92 92 92 92 92

impoundment®

@  Table reproduced from Redwood City’s 2010 Urban Water Management Plan.

®  SVCW uses recycled water to fill its onsite landscape impoundment. This is listed as a separate line item to avoid confusion
with Redwood City recycled water customers who use recycled water as potable water offset.
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Design and construction of the Redwood City Recycled Water Project was initiated in 2004, and
included permanent recycled water treatment and storage facilities at SVCW, a recycled water
distribution system, and on-site customer retrofit facilities. Redwood City’s treatment facilities at
SVCW can produce up to 9,000 gpm (13.0 mgd) (peak hourly flow) of disinfected tertiary recycled
water, reservoirs at SVCW provide 4.36 million gallons of storage, and the pump station at SVCW
can deliver up to 13,100 gpm (18.86 mgd) of recycled water to the transmission system (City of
Redwood City Public Works Services Department, 2011). Therefore, ample recycled water could
be made available to interested agencies.

Redwood City’s environmental documentation for the recycled water project includes a system
capable of producing and delivering up to 3,238 AFY (2.89 mgd average daily flow). Therefore,
the recycled water facilities have been designed with the intention of eventually delivering up to
3,238 AFY. The facilities installed to date were constructed to supply Phase 1 of the project, up to
2,000 AFY (1.79 mgd average daily flow), while providing the flexibility to cost-effectively
deliver up to an annual delivery amount of 3,238 AFY if needed. Installed treatment, pumping,
and pipeline facilities have been sized for project build-out. However, additional storage facilities
and booster pump stations would be required to reach full intended project capacity. Buildout of
Phase 2 would include peak hour flows of 8,800 gpm (12.7 mgd), leaving additional capacity
within the existing system, up to 8,600 gpm (12.4 mgd), that could be made available to others if
the treatment and pump station were expanded (City of Redwood City Public Works Services
Department, 2011). Table 4-7 summarizes facilities capacities by phase.

Table 4-7. Recycled Water Project Facilities and Capacities by Phase

Phase 1 Capacity Anticipated Phase 2 Anticipated Buildout
Recycled Water Facility (already constructed) Capacity Capacity
Up to 2,000 AFY (1.79 mgd) | Up to 3,238 AFY Up to 3,238 AFY
. . average daily flow; Up to (2.89 mgd) average daily (2.89 mgd); Up to
Tertiary Treatment Facility | g 100°gom (13.0 mgd) peak | flow: Up to 9,000 gpm 9,000 gpm (13.0 mgd)
hourly flow (13.0 mgd) peak hourly flow | peak hourly flow
Pumping Facilities at 13,100 gpm

13,100 gpm (18.86 mgd) 13,100 gpm (18.86 mgd)

SVCVv (18.86 mgd)
Transmission Pipelines 3,238 AFY (2.89 mgd) 3,238 AFY (2.89 mgd) 3,238 AFY (2.89 mgd)
Storage 4.36 million gallons 4.36 million gallons 6.54 million gallons
Booster Pump Stations 0 TBD TBD

As the Redwood City recycled water project expands to meet demands in the Phase 2 project area,
the City will continue to seek new opportunities to increase recycled water use. The 3,238 AFY of
projected demand associated with the recycled water project approved in 2003 was used to plan
and design the facilities. However, it may be possible that the existing facilities can produce more
recycled water depending on how certain facility elements are operated, modified and/or
expanded. Pumping and pipeline facilities were sized to deliver peak hour demands for all the
customers associated with the 3,238 AFY annual demand. Some additional capacity was provided
in the major transmission system by slightly increasing pipeline diameters in the major pipelines
located between SVCW and Redwood City’s Seaport area. The additional capacity was approved
by City Council to build flexibility into the system should the system evolve to serve additional
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customers in the future. However, no specific additional demand target or system capacity was
established for the conveyance system upsizing (Du, 2015).

Redwood City’s distribution system portion of the recycled water project includes two phases.
Phase 1 has already been constructed and includes pipelines and customers east of Highway 101
in Redwood Shores, the Greater Bayfront Area, and the Seaport Area (shown as existing facilities
in Figure 4-1). Phase 2 will eventually include pipelines and pumping facilities to serve customers
west of Highway 101. The 24-inch diameter recycled water main backbone pipeline distribution
system, storage, and pump stations for Phase 1 are complete. Phase 1 includes 14.75 miles of
pipelines. Smaller branches off of the main line will continue to be added as needed. A portion of
the 24-inch diameter backbone of the Phase 2 recycled water distribution system will be designed
in 2016 with the goal for part of the construction to be complete by the end of 2017 in order to
supply recycled water to new buildings at the Stanford Medical Center, Redwood City Campus by
2018. Figure 4-1 shows the layout of Redwood City’s current plans for the major Phase 2 recycled
water system facilities.

If MPMW is interested in receiving recycled water from Redwood City, a 12-inch to
14-inch diameter branch pipeline could be constructed to Menlo Park from the 24-inch diameter
backbone that would run parallel to Highway 84 or from the 12-inch to 14-inch diameter line
serving Stanford Medical Center. Another potential option is for a 12-inch to 14-inch diameter
pipeline to be constructed from the existing 24-inch pipe just north of Highway 101 near Bair
Island Road and run along East Bayshore Road to Haven Avenue into Menlo Park. Actual pipeline
sizes, tie-ins, and alignments would need to be confirmed by computer model analyses based on
planned demands, supply and system operation. This Redwood City recycled water supply pipe
size upgrade would be in addition to new MPMW-owned recycled water facilities (pipelines, pump
stations, and tanks) that would need to be built by, and in, Menlo Park to receive, store, and
distribute recycled water to MPMW customers. Besides facility investments, equally important
issues for MPMW to consider are recycled water operation licensing, permitting, operation,
training, water quality control and reporting. [f MPMW is interested in pursuing a recycled water
program with water purchased from Redwood City, it is recommended that MPMW begin
discussions with Redwood City immediately before Phase 2 backbone pipeline design plans
are finalized.

Inits 2010 UWMP, Redwood City stated that it didn’t have current plans for exporting its recycled
water beyond its own service area, however the City may consider exporting recycled water to
neighboring communities in the near future. The 2010 UWMP further stated that exporting
recycled water would provide a regional benefit by reducing regional potable water use and
optimizing the recycled water infrastructure already in place (City of Redwood City Public Works
Services Department, 2011). Based on this information, the fact that the treatment capacity was
sized to accommodate expansion into the service areas of the member agencies, and informal
discussions with Redwood City staff, Redwood City has indicated interest in discussing what
would be involved in developing a recycled water purchase agreement with MPMW.
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The actual cost to Redwood City for producing and distributing water, averaged over the past three
years, including its debt service for capital expenses, is $16.50 per HCF of water produced, or
$7,200 per acre-foot. The debt normalized wholesale cost to Redwood City’s existing recycled
water customers is about $6/HCF ($2,600/AF) which is the actual cost to Redwood City to produce
the recycled water including the debt service associated with the amount of recycled water
currently being delivered. This normalized wholesale cost would be less as more recycled water
users are added to the system (Chapel, 2016). Potential costs of the recycled water to MPMW
would likely include this unit cost for the recycled water in addition to a capacity charge/buy-in
fee to compensate Redwood City for the investment it has made in the recycled water treatment
and distribution system. It is not yet clear what an appropriate capacity charge for the recycled
water would be and would likely vary depending on the quantity of water ultimately delivered to
MPMW and the extent of other expansions of Redwood City’s recycled water program.

4.6.1.2 City of Palo Alto

The City of Palo Alto (Palo Alto) has a long history of producing and delivering recycled water
within its jurisdiction. Its recycled water program began in the early 1980s, with the delivery of
recycled water to Shoreline Golf Links, and was later expanded to include the Palo Alto Municipal
Golf Course, Greer Park, and the Emily Renzel Marsh. In 1992, Palo Alto completed a Water
Reclamation Master Plan for the Regional Water Quality Control Plant (RWQCP), a wastewater
treatment plant that serves East Palo Alto Sanitary District, Los Altos, Los Altos Hills,
Mountain View, Palo Alto, and Stanford University. This 1992 Water Reclamation Master Plan
laid the groundwork for each of the City’s recycled water phases of implementation including, and
now called, Phase 2 which began delivering recycled water in 2009 to the City of Mountain View
and Phase 3 which will deliver recycled water to south Palo Alto and is slated for construction in
2018. Future phases in the 1992 Plan include delivery of recycled water to East Palo Alto among
other areas to the west and south of the RWQCP (Brown and Caldwell, 1992).

In 2015, the City prepared an Environmental Impact Report for the Phase 3 project, called the Palo
Alto Recycled Water Project. The project would deliver recycled water from the RWQCP to parks
and commercial customers in South Palo Alto and near the Stanford Research Park.

The City of Palo Alto owns and operates the RWQCP. Approximately 220,000 people live in the
RWQCP service area. The RWQCP has an ADWF design capacity of 39 mgd with full tertiary
treatment, and a PWWF capacity of 80 mgd with full secondary treatment. Current average flows
are approximately 20 mgd. The RWQCP’s secondary treatment includes fixed film reactors,
conventional activated sludge, clarification and filtration and the tertiary treatment involves
filtration through a sand and coal filter and UV disinfection. Currently, the plant can produce
approximately 4.5 mgd of recycled water that meets the Title 22 unrestricted use standard. In
September 2010, the RWQCP completed the installation of a new ultraviolet disinfection facility
which will allow for a gradual increase in the amount of recycled water that meets the Title 22
unrestricted use standard. The remaining treated wastewater meets the restricted use standard and
can also be recycled. (City of Palo Alto, 2011 and North, 2016).

Even with the Phase 1 and Phase 2 recycled water projects online, the City of Palo Alto produces
more recycled water than it can use and the City is seeking ways in which this recycled water can
be put to beneficial use. The Phase 1 and 2 projects combined only use about 1 mgd of the recycled
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water produced at the RWQCP. Even after Phase 3 is complete, the plant will have more recycled
water treatment capacity than necessary for existing recycled water projects. Therefore, the City
of Palo Alto is not planning any treatment facility upgrades to increase recycled water capacity at
this time. However, the City is contemplating upgrading the RWQCP to improve recycled water
quality, as it is currently conducting preliminary design for a 1 mgd Advanced Water Purification
Facility (Engelage, 2017). As a result of high total dissolved solids (TDS) levels
(800 — 1,000 mg/L) that the City has been unsuccessful at controlling through source control, the
City is considering adding a reverse osmosis treatment step for a portion of the recycled water
treated to unrestricted use standards. This low TDS water would be blended with the higher TDS
water currently produced to achieve the 600 mg/L salinity-level-goal for recycled water set by
Palo Alto and its partner agencies (Carollo, 2012). Reducing the TDS of the unrestricted use
recycled water is important for irrigation customers who want to use the recycled water for
irrigation of salt sensitive plants, such as redwood trees.

As 0f 2010, about 233 AFY of unrestricted use recycled water produced by the RWQCP was used
within Palo Alto for irrigation of City-owned facilities such as the Greer Park and the Palo Alto
Municipal Golf Course as well as water for the City’s Duck Pond. Unrestricted use recycled water
is also used at the Palo Alto Municipal Service Center for a variety of applications such as street
sweepers, dust control at construction sites, vehicle washing, and for irrigating road median strips.
The quantities of this use vary, but can be up to 5,000 gallons per day. 1.0 to 1.5 mgd of restricted
use recycled water is used for enhancements at the 14-acre freshwater Emily Renzel Marsh (City of
Palo Alto, 2011).

The Phase 2 pipeline that has served Shoreline Park and other customers in Mountain View since
2009, received approximately 391 AFY of recycled water in 2010 and is projected to receive
approximately 1,500 AFY at peak production. The Phase 3 project will initially deliver
approximately 900 AFY of recycled water to parks and commercial customers in South Palo Alto
and near the Stanford Research Park. Since December 2016, the City has been working on the
Northwest County Recycled Water Strategic Plan in collaboration with the Santa Clara Valley
Water District. This plan is scheduled for completion in 2020 and is intended to replace the 1992
Water Reclamation Master Plan. The terminology of “Phase 3” and “Phase 4, as well as the
current scope of Phase 3 and concept of Phase 4 will likely change during the Northwest County
Recycled Water Strategic Plan process (Engelage, 2017).

Currently, the City of Palo Alto does not charge for its recycled water because the water is only
delivered to City facilities and the City of Mountain View — each of whom have already contributed
to the cost of the RWQCP and have paid for their own recycled water pipelines and related
facilities. Because the City doesn’t charge for the recycled water it currently delivers, it is unknown
exactly how much it costs the City to produce and distribute the recycled water (North, 2015). In
the City’s 2008 Recycled Water Facility Plan, the annualized cost of the Phase 3 project, including
capital and Operation and Maintenance (O&M) costs, was estimated to cost approximately
$2,700/AF (RMC, 2008).

The City of Palo Alto and its wastewater collection partners (the East Palo Alto Sanitary District,
City of Los Altos, Town of Los Altos Hills, City of Mountain View, and Stanford University) are
interested in expanding recycled water use — including areas outside of the RWQCP collection
system boundaries. Therefore, if MPMW is interested in receiving recycled water from Palo Alto,
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a pipeline could be constructed to Menlo Park from the distribution line planned to run parallel to
Highway 101 to East Palo Alto in a future phase. [f MPMW is interested in pursuing a recycled
water program with water purchased from Palo Alto, it is recommended that MPMW begin
discussions with Palo Alto in early 2018 when the City of Palo Alto is expected to have completed
its groundwater investigations as part of the Northwest County Recycled Water Strategic Plan and
be ready to begin discussions with outside agencies, such as MPMW, regarding participation in
future recycled water phases (Engelage, 2017).

The costs to Palo Alto for treating and distributing recycled water for Menlo Park should be
determined in Palo Alto’s recycled water business assessment that is currently in process. Without
actual numbers, the range of potential costs for the recycled water to Menlo Park from Palo Alto
can only be speculated. The cost is likely to be between $2,100 and $3,100 per acre-foot based on
20 percent below Redwood City’s current cost for the low end of the range and 20 percent above
Redwood City’s current cost for the high end of the range. Palo Alto would likely charge MPMWD
a unit cost in this range for the recycled water in addition to a capacity charge/buy-in fee to
compensate Palo Alto for the investment it made into the recycled water treatment and distribution
system. It is not yet clear what an appropriate capacity charge for the recycled water would be and
would likely vary depending on the quantity of water ultimately delivered to MPMWD and the
extent of other expansions of Palo Alto’s recycled water program.

4.6.1.3 West Bay Sanitary District

WBSD provides wastewater collection and conveyance services to the City, as well as Atherton
and Portola Valley, areas of East Palo Alto, Woodside, and unincorporated San Mateo and Santa
Clara counties. The District uses the Menlo Park Pump Station and force main to SVCW in
Redwood City to convey wastewater for treatment and discharge into San Francisco Bay.

In September 2015, WBSD completed a Facilities Plan for a decentralized recycled water
treatment facility at the 170-acre Sharon Heights Golf and Country Club (G&CC) to supply the
Sharon Heights area with recycled water for irrigation and nearby industrial users. WBSD
completed the California Environmental Quality Act (CEQA) process for this project and filed a
mitigated negative declaration in October 2015. The recycled water project includes a 0.5 mgd
satellite wastewater treatment plant, an influent pump station and pipeline, a solids discharge
pipeline back to the sewer, and a recycled water pump station and delivery pipelines within the
Sharon Heights G&CC and along roadway rights-of-way. The recycled water project would supply
up to 236 AFY of recycled water in Phase I —up to 152 AFY to Sharon Heights G&CC and up to
84 AFY to the Stanford Linear Accelerator Center (SLAC) National Accelerator Laboratory.
Phase II of the project would supply an additional 45 AFY. All prospective recycled water
customers in this project are located within the MPMW service area and are currently receiving
potable water from MPMW. WBSD would serve as the recycled water purveyor for the recycled
water distributed to these large customers —although an agreement between MPMW and WBSD
would be necessary to confirm who would act as the recycled water purveyor. The recycled water
produced by this project would provide Sharon Heights G&CC and SLAC with new sources of
irrigation and cooling tower water, thus offsetting potable water usage and reducing the amount of
SFPUC water MPMW needs to serve these customers (RMC, 2015). The project has secured
funding through the Clean Water State Revolving Fund loan program, and has been awarded to a
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design-build contractor for construction of Phase 1, with estimated completion of construction in
2018 (West Bay Sanitary District, 2017).

4.6.2 Potential Uses for Recycled Water

Disinfected tertiary recycled water from Redwood City, Palo Alto or WBSD could be used for a
number of different uses including but not limited to: irrigation of parks, school yards, residential
landscaping, and golf courses; recreational impoundments; industrial or commercial cooling or air
conditioning; toilet flushing; industrial processes; firefighting; decorative fountains; commercial
laundries; commercial car washes; cleaning outdoor work areas; soil compaction; dust control; and
flushing of sanitary sewers. The list of potential uses is extensive and a more in-depth recycled
water feasibility study would be required to study all of the potential uses of recycled water in the
City. For this analysis, only large-scale irrigation and toilet and urinal flushing for new buildings
was considered in calculations for the City’s recycled water demand estimate. This limited analysis
is intended to capture the “low hanging fruit” in terms of where it would be most practical to
deliver and use recycled water.

4.6.3 Potential Areas Served by Recycled Water

Figure 4-2 shows the location of potential recycled water customers within the MPMW service
area. The initial phase would likely serve large irrigation customers in the Lower Zone like the
St. Patrick’s Seminary and University, the Civic Center, and the landscaping area planned for the
Facebook Expansion Project. Within MPMW, the total annual recycled water use for irrigation
purposes is estimated at 377 AFY while total annual recycled water use for toilet/urinal flushing
in new buildings is estimated at 154 AFY. Therefore, the total estimated recycled water demand
for a future recycled water project covering the entire MPMW is 531 AFY. Of this total demand,
the demand for the Lower Zone is about 353 AFY, while the demand for the Upper Zone is about
179 AFY.?

This chapter evaluates the feasibility of implementing a recycled water program, assuming that the
MPMW would be able to negotiate with Redwood City or Palo Alto to purchase recycled water
and construct its own facilities to deliver the water.

The analysis presented in this section examines potential uses and required infrastructure to serve
water to potential irrigation customers and toilet/urinal flushing water for new buildings in the
MPMW service area. This analysis does not include a market analysis to assess actual interest in
recycled water.

2 See Section 4.5.4 for the basis of estimates.
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The recycled water analysis estimates recycled water demands for areas most likely to accept
recycled water, identifies infrastructure required to serve the identified demands, and develops
estimated costs that can be used during the economic feasibility analysis. The methodology and
results used for the recycled water system feasibility analysis are discussed below, followed by a
brief discussion on recycled water supply reliability.

4.6.4 Estimated Recycled Water Demands

Potential recycled water customers include existing potable irrigation customers, such as parks,
golf courses, and schools. At the time of this analysis, WBSD was only in the planning phase of a
recycled water project that would serve the Sharon Heights Golf Course, so the project was
included in this assessment to keep the study as inclusive of all potential recycled water customers
with the MPMW boundaries.

Water demands for the existing irrigation customers were determined by first estimating application
factors that account for the percentage of area actually irrigated, adopting a unit demand factor for
applied recycled water, identifying all potential cemeteries, parks and schools within the MPMW
service area, and then estimating costs for infrastructure to serve recycled water. Water demand
estimates for the non-potable indoor use customers were calculated as percentages of the estimated
Facebook Campus Expansion project indoor water demands included in the February 2016 Water
Supply Assessment Study for the Facebook Campus Expansion. The outdoor irrigation water
demands associated with the Facebook Campus Expansion project were extracted directly from the
same Water Supply Assessment (Erler & Kalinowski, 2016). It should be noted that demand
estimates represent the estimated maximum potential demands, if all irrigation and indoor uses were
served by non-potable water.

4.6.4.1 Unit Demand Factors and Application Areas for Irrigation with Recycled Water

Recycled water unit demand factors were estimated for the study using reference
evapotranspiration data (ETo) from the California Irrigation Management Information System
(CIMIS). ETo values are developed for a standard, or reference crop, typically grass. CIMIS
publishes a map of ETo values for different climate zones within California. Menlo Park is in
Zone 6, Upland Central Coast and has an ETo of 49.7 inches/year. This value was used to compute
total irrigation demand. Net irrigation demand was computed by subtracting the average annual
precipitation for Menlo Park. Because a rainfall gage was not readily available in Menlo Park and
Menlo Park is between Redwood City to the north and Palo Alto to the south, the average annual
precipitation was taken as an average between Redwood City’s and Palo Alto’s long-term annual
total precipitation averages. Therefore, the average annual total precipitation in Menlo Park is
estimated to be about 17.6 inches®. A net irrigation demand of 32.1 inches/year was used in
the analysis.

3 According to the Western Regional Climate Center database, the total annual average precipitation for Redwood
City between 1948 and 2006 was 19.95 inches and the total annual average precipitation for Palo Alto between 1953
and 2015 was 15.21 inches. Therefore, the annual average precipitation in Menlo Park is estimated to be about 17.6
inches (i.e. the average of Redwood City’s and Palo Alto’s precipitation.) Source:
http://www.wrce.dri.edu/cgi-bin/cliMAIN.pl?ca6646
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Recycled water was assumed to only be applied to those areas with a water demand and not applied
to areas consisting of buildings, parking lots, or other non-irrigated portions of the cemetery, park,
or school. Consequently, application factors were adopted that reduce the gross area of the
cemetery, park, or school so that recycled water demands are estimated for irrigable areas only.
Table 4-8 presents the application factors developed for this study. The factors for cemeteries,
parks, and schools were developed from previous West Yost studies. As shown in Table 4-8,
80 percent of the area associated with cemeteries and parks and 50 percent of the area associated
with schools are assumed to be irrigated with recycled water. No application factor was needed for
golf courses because an annual irrigation demand value was provided for the one golf course in
the MPMW service area.

Table 4-8. Application Factors for Cemeteries, Parks, and Schools®

Cemeteries or Parks Schools
80% of the available area 50% of the available area

@ Factors for cemeteries, parks, and schools developed from previous West Yost studies.

4.6.4.2 Location of Potential Customers and Projected Recycled Water Demand

Using aerial photographs, West Yost identified parks, schools, and a golf course within the
MPMW service area that could potentially use recycled water for irrigation, calculated their
acreage using GIS tools, and calculated water demand. No cemeteries were identified within
MPMW boundaries. While this analysis is based on existing land uses, the planned Facebook
Campus Expansion project was included as part of the recycled water demand assessment. The
Facebook project is located in the M-2 Zoning Area and consists of 962,400 sq. ft. of office space,
174,800 sq. ft. of hotel space and 12.9 acres of landscaped area, all of which will replace existing
commercial and industrial uses.

Table 4-9 presents the projected annual recycled water demands, and Figure 4-2 illustrates their
location within the City. As shown in Table 4-9, the total projected recycled water demand for
these existing and new customers within MPMW is approximately 531 AFY with application sites
distributed throughout the City.
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Table 4-9. Projected Annual Recycled Water Demands in MPMW Service Area

Gross Area, Application Irrigable Unit Demand, Annual
Customer Type acres Factor Area, acres infyr Demand, AF
Park 41.0 80% 32.8 32.1 87.7
School 84.0 50% 42.0 321 112.4
Golf Course® 170.0 NA NA NA 152.0
Landscape Area
Associated with 12.9 NA 12.9 NA 25.0

Facebook Expansion

Subtotal Irrigation

L2 307.9 190.4 377.1
Applications

New Office Buildings 22.10) NA NA NA 151.6

New Hotel Building 4.0© NA NA NA 2.3
Subtotal

Non-Potable Indoor 26.1 153.9
Applications(@

Total 334 531

@  Acreage and annual demand provided in West Bay Sanitary District's 2015 Mitigated Negative Declaration for the
Sharon Heights Golf Course Recycled Water Project.

® 221 acres = 962,400 square feet

© 4.0 acres = 174,800 square feet

@ Non-potable indoor uses include toilet and urinal flushing, estimated as 65 percent of total indoor demand for office buildings
and 15 percent of total indoor demand for hotels.

Because MPMW serves the eastern and western sections of the City, it would not be practical to
deliver recycled water from the same recycled water project to both the Upper and Lower Zones
of MPMW service area. In the Lower Zone, the source of recycled water would likely come from
either Redwood City or Palo Alto near the eastern side of Menlo Park.* Since delivering recycled
water to the Upper Zone from the Lower Zone is impractical, the development of a recycled water
program in the Upper Zone would likely need to focus on decentralized and on-site recycled water
systems. As discussed earlier in this report, the WBSD completed a Facilities Plan for a recycled
water treatment facility at the 170-acre Sharon Heights Golf and Country Club, which is located
in the Upper Zone of MPMW. This recycled water plant would supply the Sharon Heights area
with recycled water for irrigation and nearby industrial users.

Table 4-10 shows the projected annual recycled water demands for only the Lower Zone. The total
projected recycled water demand for the potential recycled water customers within the Lower Zone
of MPMW is approximately 353 AFY. That is 199 AFY in irrigation demand and 154 AFY in
indoor use demand. The projected annual recycled water demands for the Upper Zone is shown in
Table 4-11. The projected recycled water demand for the Upper Zone is 179 AFY.

4 At the time of this analysis, the focus was to evaluate projects from Redwood City or Palo Alto. Separately, MPMW
is collaborating with WBSD to evaluate project options in the Lower and High Pressure zone.
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Table 4-10. Projected Annual Recycled Water Demands for the Lower Zone

Gross Area, Application Irrigable Unit Demand, Annual
Customer Type acres Factor Area, acres inches/year | Demand, AF
Park 38.0 80% 30.4 32.1 81.3
School 69.0 50% 34.5 32.1 92.3
Landscape Area
Associated with 12.9 NA 12.9 NA 25.0
Facebook Expansion
StlaiteEl] MMgEEr |- 90 @ 77.8 198.6
Applications
New Office Buildings 22.1@ NA NA NA 151.6
New Hotel Building 4.0®) NA NA NA 2.3
Subtotal Non-Potable
Indoor Applications(© e B2
Total 146.0 352.5

@ 221 acres = 962,400 square feet

® 4.0 acres = 174,800 square feet

©  Non-potable indoor uses include toilet and urinal flushing, estimated as 65 percent of total indoor demand for office buildings
and 15 percent of total indoor demand for hotels.

Table 4-11. Projected Annual Recycled Water Demands for the Upper Zone

Gross Area, Application Irrigable Unit Demand, Annual
Customer Type acres Factor Area, acres in/yr Demand, AF
Golf Course® 170.0 NA NA NA 152.0
Park 3.0 80% 2.4 32.1 6.4
School 15.0 50% 7.5 32.1 20.1
ol mieeiien 188.0 112.6 178.5
Applications
New Office Buildings 0 NA NA NA 0
New Hotel Building 0 NA NA NA 0
Subtotal
Non-Potable Indoor 0 0
Applications
Total 188.0 178.5

@  Acreage and annual demand provided in West Bay Sanitary District's 2015 Mitigated Negative Declaration for the Sharon

Heights Golf Course Recycled Water Project.

4.6.4.3 Peak Irrigation Recycled Water Demand

For evaluating infrastructure requirements, peak irrigation recycled water demands were
determined using peaking factors estimated from CIMIS seasonal data and previous West Yost
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studies. The CIMIS Zone map indicates that the highest monthly ETo is about one and a half times
higher than the average daily ETo. Maximum demand day was assumed to be 67 percent higher
than the maximum monthly value, for an overall maximum day peaking factor of 2.5 times the
average daily use. Irrigation use is assumed to occur at night-time, over an 8-hour irrigation
window. Therefore, a total peaking factor of 7.5 (2.5 x 24/8) times the average daily water use was
used to estimate the peak water use requirement.

Table 4-12 presents the Lower Zone peak demand in gallons per minute (gpm). As shown in
Table 4-10, the peak demand associated with service to all potential irrigation customers in the
MPMW?’s Lower Zone is approximately 923 gpm (or approximately 1.33 mgd)

Upper Zone peak demands are presented in gpm in Table 4-13. All potential customers in the
Upper Zone are irrigation customers and are estimated to have a peak demand of 830 gpm
(1.2 mgd).

Table 4-12. Peak Recycled Water Demands for Irrigation in the Lower Zone

Average Annual Average Day

Irrigation Demand, AF Demand, gpm Peaking Factor Peak Flow, gpm
198.6 123 7.5 923

Table 4-13. Peak Recycled Water Demands for Irrigation in the Upper Zone

Average Annual Average Day

Irrigation Demand, AF Demand, gpm Peaking Factor Peak Flow, gpm
178.5 110.6 7.5 829.5

4.6.4.4 Peak Indoor Recycled Water Demand

Peak recycled water demands for indoor non-potable use for toilet and urinal flushing were
determined by multiplying a factor of 2.0 to the average annual demand to account for max day
demand as well as multiplying by another factor of 2.0 to the max day demand to account for the
peak hour demand. Therefore, a total peaking factor of 4.0 (2.0 x 2.0) was applied to the average
daily water use to estimate the peak water use requirement.

Table 4-14 presents the peak demands in gpm. As shown in Table 4-12, the peak demand
associated with service to all potential non-potable indoor use customers in MPMW’s Lower Zone
is approximately 381 gpm (or approximately 0.55 mgd).

Table 4-14. Peak Recycled Water Demands for Indoor Use in the Lower Zone

Average Annual Average Day
Irrigation Demand, AF Demand, gpm Peaking Factor Peak Flow, gpm
153.9 95.4 4.0 381
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4.6.5 Infrastructure Requirements for Service to Projected Recycled Water Demands

The focus of this study is on developing the costs for a distribution system that would serve the
Lower Zone since it is closer to the potential sources of recycled water and, therefore less
expensive and more likely to be cost-effective. Potential transmission main alignments to serve
the projected recycled water demands in the Lower Zone were identified for estimating potential
capital facility costs to serve parks, schools, business park landscaping, and the buildings
associated with the new Facebook expansion project with recycled water. As shown on Figures 4-3
and 4-4, the pipeline alignments tie into either the 12- or 14-inch diameter recycled water mains
from the north (that are being proposed as part of Redwood City’s Phase 2 project [see
Figure 4-3])° or the recycled water main from the south (that would come from East Palo Alto as
part of the City of Palo Alto’s Phase 4 project [see Figure 4-4]). The size of the main that would
come from Palo Alto is yet to be determined. It is assumed that water would be delivered to a small
recycled water storage tank just inside of the City limits, near the tie-in location, and that a pump
station would boost the recycled water to the appropriate service pressure.

Pipelines were sized using sizing criteria for new pipelines requiring a maximum head loss of no
more than three feet per 1,000 feet of pipeline and a maximum velocity of no more than 5 feet per
second. Therefore, the recycled water mains coming from either Redwood City or Palo Alto need
to be 12-inch diameter pipes. The approximate sizing of pipelines for both the Redwood City and
Palo Alto options (Options #1 and Option #2, respectively) are shown in Figures 4-3 and 4-4.
Pump station sizing was based on providing a firm capacity of 2.0 mgd, based on calculated peak
demands, and a tank capacity of 10,000 gallons was assumed. Costs for the new pipelines®, pump
station, and tank were estimated using unit costs developed for previous Master Plan studies, with
unit costs escalated using an October 2015 Engineering News Record Construction Cost Index
(ENR CCI) for San Francisco of 11169.

4.6.6 Infrastructure and Other Implementation Costs

Table 4-15 presents the estimated facilities and associated capital costs. As shown in Table 4-15,
the total estimated capital cost for recycled water distribution facilities is approximately $13.1M
for Option #1 and $12.0M for Option #2. The annual revenue requirement for these capital
facilities is $886,000/year, using Option #1 costs to be conservative, assuming a 50-year project
life with pump station electrical and mechanical equipment replacement at 25 years and a
five percent interest rate. O&M costs are not separately estimated, except for energy costs, which,
assuming $0.15/kWh, are estimated to be about $80,000/yr. Based on these costs, this supply
option has a unit cost of about $2,500/AF ($5.8/HCF). This cost however, does not include the
cost to purchase the water from either city. If it is assumed that the cost to purchase recycled water

5 Menlo Park is interested in receiving recycled water from Redwood City from a pipeline north of Highway
101 - which would be an extension of the Stanford Alternate Pipeline, Option 1B as shown in Figure 4-3. However,
Redwood City originally suggested that Menlo Park receive recycled water as an extension of their Phase II pipeline
that would be south of Highway 101, coming from the Stanford Medical Center, Option 1A as shown in Figure 4-3.
Both Options 1A and 1B are shown on Figure 4-3 as the preferred pipeline route for Redwood City and Menlo Park
has not yet been determined.

¢ The Option 1A pipeline from Redwood City was used in the Option #1 cost estimate. Costs to construct Option 1B
pipeline are expected to be higher than Option 1A due to a longer pipe length.
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is the same as what Redwood City charges its current customers for debt-normalized wholesale
recycled water, $6/HCF (or $2,600/AF), then the total cost of delivered recycled water to MPMW
customers would be about $5,100/AF ($11.7/HCF). In addition to the $6/HCF, a separate buy-in
cost to Redwood City or Palo Alto may also be required. This compares with the current
(FY 2017/18) SFPUC wholes water charge of $1,786/acre-foot plus meter capacity fees
(SFPUC, 2017).

Table 4-15. Summary of Capital Costs for Recycled Water System in the Lower Zone®

Option #1 Redwood City  Option #2 Palo Alto Cost,

ltem Cost, dollars dollars
Steel Storage Tank (10,000 gallons) 50,000 50,000
Booster Station (2.0 mgd, firm capacity) 1,499,000 1,499,000
12-inch diameter pipeline (8,970 ft for

Option #1; 6,058 ft for Option #2) 2,422,000 1,636,000
8-inch diameter pipeline and smaller (18,833 ft

for Option #1 and 19,611 ft for Option #2)® 3,767,000 3,922,000

Subtotal $7,738,000 $7,107,000

Construction Contingency (30%) 2,321,000 2,132,000

Subtotal $10,059,000 $9,239,000

Implementation Multiplier (30%)© 3,018,000 2,772,000
Total Capital Cost of Recycled

Water System® $13,077,000 $12,011,000

@  Based on ENR Index for San Francisco of October 2015 (11169).

®  The lengths shown here include all pipes expected to be 8 inches and smaller.

©  Implementation Costs are estimated to be 30 percent, including include design, Construction Management, Administration
and Legal expenses

@ Total Capital Cost of Recycled System rounded to the nearest $1,000.

4.6.7 Recycled Water Supply Reliability

Recycled water supply will likely either come from Redwood City or Palo Alto. The reliability of
each of these sources is dependent on the reliability of their wastewater treatment facilities and
distribution system. Both Redwood City and Palo Alto currently deliver recycled water within
their own jurisdictions and have a record of excellent reliability. Therefore, if Menlo Park
purchases water from either of these cities, the recycled water supply that could be delivered would
be expected to have high reliability.

4.7 RECOMMENDATIONS

Based on the observations and evaluations made in this chapter, the following recommendations
are suggested.
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¢ Intandem with existing conservation programs, MPMW should develop a simple
informational graywater program which points interested customers to County’s staff
and website, or other available resources, in response to its customers’ requests for
guidance on graywater systems.

e MPMW should consider including dual-plumbing requirements in the City code, for
new commercial facilities to be able to receive treated graywater or recycled water for
non-potable indoor and outdoor use in the future.

e  MPMW should continue to pursue a recycled water program to address potential
future potable water shortfalls during drought conditions and as service area
growth increases.

e MPMW should continue discussions with both staff and elected officials from
Redwood City and Palo Alto regarding receiving recycled water.

e MPMW should perform an analysis of recycled water opportunities in the Bayfront
Area to explore the feasibility of implementing recycled water and/or non-potable
stormwater, and re-evaluate options once this study is completed.

The capital improvement program presented in Chapter 9 includes a line item for continuation of
recycled water studies.
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CHAPTER 5
Planning and Design Criteria

5.1 OVERVIEW

This chapter defines the recommended planning and design criteria to be used for evaluating the
performance of MPMW’s water distribution system.

Key water system planning and design criteria from the 2000 Water System Evaluation Report have
been incorporated into this chapter; however, some of the previous criteria have been revised to reflect
more recent or suitable standards for this WSMP. The following sections of this chapter present the
recommended planning and design criteria for MPMW’s potable water distribution system:

e General Water System Reliability and Recommendations
e Water System Performance

e Facilities Sizing

Table 5-1 summarizes the recommended water system planning and design criteria for MPMW
which are discussed in more detail below.

5.2 GENERAL WATER SYSTEM RELIABILITY AND RECOMMENDATIONS

Water system reliability is achieved through a number of system features including:
(1) appropriately sized storage facilities; (2) redundant or “firm” pumping and transmission
facilities where required; (3) emergency water supplies (groundwater wells and interties); and,
(4) alternate power supplies. Reliability and water quality are also improved by designing looped
water distribution pipelines and avoiding dead-end distribution mains whenever possible. Looping
pipeline configurations reduces the potential for stagnant water and the associated problems of
poor taste and low disinfectant residuals. In addition, proper valve placement is also necessary to
maintain reliable and flexible system operation under normal and abnormal operating conditions.

5.2.1 Water Quality Standards

Water quality standards largely pertain to protecting public health and consistently delivering a
satisfactory product to the customer. The United States Environmental Protection Agency
(USEPA) and the State Water Resources Control Board (SWRCB) Division of Drinking
Water (DDW) are responsible for establishing water quality standards. USEPA and the SWRCB
prescribe regulations that limit the amount of certain contaminants in water provided by a public
water system. MPMW, as a consecutive system, is responsible for ensuring that the applicable
water quality standards and regulations are met at all times.

WEST YOST ASSOCIATES 5-1 Menlo Park Municipal Water

April 2018 Woater System Master Plan
w:\c\648\12-15-01\wp\mp\011316_5Ch5



(THIS PAGE LEFT BLANK INTENTIONALLY)



UD|J J94SOW WISISAS ISIOAA
I3 AA [PddDIUNWY ipd OjusW

PARVAR I}
puayd soupuopiad\a\ 10-6 1-Z 1\8r9\2\ M
SILVYIDOSSY LSOA LSIMm

pasiAay 507

10 ‘seale 80IAI8S 10/pue sauoz ainssald sjdinw Jo ajbu
‘eaJe 99IAI9S JO/puUe dUOZ ainssald J

"selouaIolep ainssaid os|e ale aiay}

$S8|UN JUBIOSP SB PBYRUSPI 8 JOU PINOM BLISIUO PapUSsWIWI0da) 8y} Bunssw jou sauljadid Bunsix3 “ssulladid meu Bujzis 1oy pasn aie el}Io ssojpeay pue Aoojen suliedid papuswiwossy

Jnoudny Ajddns e wouly Jajem sapinoid eyl Ajijioe) v «
IS 0] Jojem JO 82Inos 9]0s 8y} sapiroid Jey) Ajjioe) v «
ejnoiued e o} Jayem sapinold jeyy Ayjioey 3sablie| ay]

:elayo Buimoljoy ay) s}eaw Jo abelols Aouabiawa Jo aJiy JUSIOIYNS INOYNM (S)eale adIAI8s Jojpue (S)auoz ainssald 0} 821A18s sapiaoid 3l Ji [eonlD se pauyap s| uonels dwnd 18)sooq v ©

Buidooj Jo sauladid uonnqulsip mau 8}ed07]

‘Buigpow olneipAy ur Aoussisuod 104 1a ‘ONd leuajepy auijadid
‘Buijapow o1)nepAy ui Aous)sisuod 1o ocl Jojoe4 0, SWel|ip, uszeH
(wnwixew) s Z1 SUOIIPUOD MO|{ il - AJIDO|A WNWIXE
S G SUOIIPUO) [BWUON - AJIO0[9A WNWIXEN|
"g|qissod Janaiaym
SJopLI0D AN payeubisap ulyliM UoOSUUOD youi-g Jajwelq suladid wnwiulp

@ (1218WeIp Yy

OUI-ZT Uey) sse) seuljedid UORNQUISIA JTeM

‘Buigpow oineipAy ur Aoussisuod 104

[931S PapIBM ‘I

[enajepy auljadid

‘Bulepow olnelpAy ur Aous)sisuod 104

0ch

10J0E4 0, SWEI|IM USZEH

did Jo I 000°} 1od SSO| Jo 4 G

SUONIpPUOD MO|H Bll4 - SSO|pEaH WNWIXEN

auladid JO 3y 000°| 4od SSO Jo Ij €

SUOIIPUOY) [BWION - SSO|PESH WNWIXE|\

SH L

suonIpuO) Mo|4 all4 - AlID0|9\ WNWIXE

SH v

SUOIIPUO) [BWION - AHIDO|9A WNWIXE

“a]q1ssod JeAalaym SIopLIoD AN
pajeuBisep uiyum sauljadid uoissilsUBL} Mau 9)ed0

J18Ble| Jo youl-z|

Jejewelq

@ (1abuej 10 19

JaWeIp Youl-¢1) sauljadid UoISSIWSUel] JaTen

1paI)) Je]empunols) - abeli0)S MO 8l + puewap ABp WNWIXBW X Q' |

Aoede) abelois Jajep) |e1oL

‘Aoedes abeloys
Aouabiawa papuswwooal 0} [enba }Ipaid WNWIXep

‘(1amod Aseyjixne yym paddinba sapijioe) <o)
passaooe A|geljal aq ued jey) A|ddns Jayempunolb wul ayy o} lenbg

(09) Wpa1D Jejempunold

'¢-9 9|qeL 99§

uolneInp papuawwodal ayy Aq paidninw
2u0z aInssaid ay} Ul PAPUSWILIOIDI dll} DIBASS JSOW BUj) JO} PUBLISP MOJ} Jl4

abelI0)g Mo 8l

"92IAJ8S Ul 8q Jou Aew suonels dwnd
uaym sabejno Jjamod se yons sajouabiows 1o

puewap Aep WnWIXew X G0

abelo}g Aouabiawg

puewsap Aep wnwixew X GZ'0

abelo)g [euoneiadp

Aloede) Allj1oe4 abelois

-224nos Ajddns a|os sI uoniels buionpal
ainssaud ay} asaym moyy aJiy snid puewap Jnoy xead ayy 0} |enba Ajoeded anjep

Ajoeden anjep

Aoede)d uoiels buirenbay ainssald

‘suolje)s [eono ssa) 1oy Jojessuab ajgenod ul-6nid
(¢y SUONEIS [BO1ID IO} JOJRIBUSE B)IS-UO

‘Apoey Buidwind sy} jo Ayoeded wuy ayy 0} |lenb3

lamod dnyoeg

‘Jun buildwnd jsabue|
ay} Jo Ayoeded ayy snuiw sdwnd e jo Ajoedes
|10} 8y} se paunap Ayoeded Huidwnd Js)sooq w4

puewsap Aep wnuwixew o} jenba Ayoeded Suidwnd wui4

Ayoeded Buidwng

Aloede) uoneis dwnd Jaisoog

ONIZIS S3ILITIOV

1sd 0Z

SUOIIPUOD MO|H 8JlH - 8INSsald WNWIUI

"aAeA buionpal ainssaud [enpiaipul ue
asinbau 1sd g uey} Joyealb ainssaid ypm sadlnIes

Baly 2Inssald YBIH Ul SUOROBUUOD 90IAI8S Jawoisno je I1sd 0z
UON}0BUUO0D 82IAISS Jawo)sno Je 1sd 0g

alnssald wnuwixey

‘dwind 18)s00q [BNnpIAIpUl
ue alinbail 1sd of uey) ss9| aunssald Y)IM SaOIAISS

UoI}99UUO0D SIIAISS JBWO)SnO Je Isd O

suonipuod
BunesadQ [BUWION - 8INSSald WNWIUIA

sainssald WaisAS uonngiisiq

"uonIpuod puewsap Aep

wnwixew e YjIm Jusiinduod MOJ} 841} PaPUSWIWIOII
ay) Alddns 0} Ajioeded jusioins aAey jsnw auoz
ay) Buinies Apoauip seoinos Alddns ayj 1ng ‘ysixa
SUOI}oBUUODIB)UI JI BUOZ Juddelpe ue Ag papirold
aq Aew moyy ali4 "sanl|ioe} abelols 0} ssadoe 10alIp
aABY JOU Op YoIym asoy} aJe abelo}s Jnoyim sauoz

‘Aoeded Alddns wouy moyy auiy snid puewsap Jnoy yead apiroid

“9beI0IS INOYNM SauoZ

‘abelo)s Buioueleq pue

Ayoeded Alddns jo uoneuiquiod e woJy Moy} a1} snjd puewap Aep wnwixew }8s|\
-9beI0IS UIIM SauoZ

SUOIIIPUOD MO|4 8ll4 - Spuewa( Jajep Yead

‘puewsap
Inoy yead Bupesw Jo ajqedes aq }snW S8UOZ 8sdY}
0] seljddns Jsiep) “seiijioe) abeliols 0] ssadoe 108lIp
aABY JOU Op Yolym asoy} ale abelo)s JNoY}IM Sauoz

‘puewsap Inoy yead o} jenba Ayoeded A|ddns wuiy apinoid

-9beI0lIS INOYNM SauoZ

‘abeuoys Buiouejeq pue Ajoeded Ajddns jJo uoneuIquIOd B WOl puewap

Jnoy yead j9aw ‘puewsp Aep wnwixew 0} [enba Ajoeded Addns wuiy apinold
"9beI0IS UNM Sau0Z

suolIpuUOY
BunesadQ [ewloN - spuewaq Joyepn yead

Aoede) Ajddns yead

‘Ad4dIN :@24nog "siseq
ased-Ag-ased uo pajen|eas alom juawdojanap
Bunsixs Joj sjuswanoidw) ‘syuelpAy sdnnw

Aq paiddns aq uea smo|4 ‘seale Juswdojarap
ainjny ajen|eAs 0} pasn alom pue ‘palapulids aq 0}
pawnsse ‘sjuawdojanap mau Joj sjuswalinbal aie
s8] 'SanjeA Jo uoneue|dxs 1o} g-G 9|qe] O} Jajoy

sinoy ¢ @ wdb 000't

[BIUSWIUISAOS)/[BUOIIN}SU|

sinoy ¢ @ wdb 000'y

Jeuysnpu|

sinoy ¢ @ wdb 000't

|eloJawwon

sinoy ¢ @ wdb 000't

lenuapisay Awed-niny

sinoy z ©® wdb 00g

[enuapisay Ajwe4 o|buls

siuawalinbay mol4 aliq

senss| / syleway

BLISILID [euolieladQ pue 8dUBWIOIISd WBISAS JaTe/\ PapUaWW0Iay jo Arewwns

STST)

JONVINHO4d3d INFLSAS d3LVM
jusuodwo)

‘T-G 9lqel




(THIS PAGE LEFT BLANK INTENTIONALLY)



Chapter 5
Planning and Design Criteria

5.2.2 Fire Flow Requirements

MPMW, which resides within MPMW of Menlo Park Public Works Department, operates and
maintains the city-owned water distribution system. The Menlo Park Fire District (MPFD) is
concerned with the availability of adequate water supply and pressure for firefighting purposes.
Consequently, MPFD establishes minimum flows and residual system pressures during a
firefighting event.

MPFD uses the California Fire Code (CFC), 2013 edition, which establishes minimum fire flows
and durations for individual structures (refer to Appendix B of the 2013 CFC). In contrast, this
WSMP evaluates available fire flow capacity by using general land use categories that represent
different types of development to assess distribution system adequacy under current and future
water demand conditions. Therefore, the fire flow requirements set forth in this WSMP are
intended only for general planning purposes and is not reflective of the actual fire flow
requirements sought for specific development approvals, and does not identify specific existing
non-conforming developments. Table 5-2 presents the recommended minimum requirements
based on general land use designations and guidelines from the MPFD Fire Marshal.

It should be noted that the ISO Rating criteria is different than the 2013 CFC it specifies fire flow
rates (and durations) using different methodology; but similar in that fire flow rates (and durations)
are specified on a building-by-building basis. In general, for 1 to 2- family dwellings, the 2013
CFC specifies that the minimum fire flow and duration is 1,000 gpm for 1 hour. The ISO Rating
criteria would specify a needed fire flow that ranges from 500 gpm to 1,500 gpm (based on
separation distance) and would have an associated duration of 2 hours. For larger residential
buildings, the maximum fire flow per ISO would be 3,500; and using the 2013 CFC this
requirement would be based on the square footage. Larger buildings, not used for residential
purposes, would be entirely based on area and building type for the 2013 CFC or; construction
type, area, occupancy, exposure, and communication factors for ISO.

For the purposes of the master plan, these precise calculations are not done on a building by
building basis; rather, fire flow requirements are assumed based on land use types. The fire flow
requirements summarized in Table 5-2 are based on the 2013 CFC. For example, the largest fire
flow requirement in the 2013 CFC is 8,000 gpm for 4 hours; and was assigned based to the
multi-family, commercial, institutional, and industrial commercial land uses. Single family
residential land uses were assigned 1,500 gpm for two hours, and is applicable for homes less than
or equal to 3,600 sq ft (and is the largest value that the ISO Criteria requires).

The minimum fire flows identified in Table 5-2 are to be met concurrently during an assumed
maximum day demand, for zones with storage, or a peak hour demand, for zones with no storage,
while maintaining a minimum residual system pressure of 20 psi throughout the water system. The
fire flow requirements shown in Table 5-2 will be used for the evaluation of the MPMW water
system under future water demand conditions to confirm sizing of future system improvements.
Additionally, as discussed in subsequent sections of this chapter, the minimum fire flows presented
in Table 5-2 and their expected duration will also be used to establish the fire flow storage
capacity requirements.
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Chapter 5
Planning and Design Criteria

For this WSMP, fire flows are analyzed for both sprinklered and non-sprinklered conditions.
Improvements are developed using sprinklered fire flow criteria, since new developments are
required to have sprinklers and existing developments are assumed to meet the fire flow standards
that were in place at the time of development.

5.3 WATER SYSTEM PERFORMANCE
5.3.1 Peak Supply Capacity

MPMW currently receives its entire water supply from the SFPUC’s RWS through five water
supply turnouts, and water is delivered to MPMW’s Lower High Pressure, and Upper Zones. Only
the Upper Zone has storage.

Peak hour demand and maximum day demand plus fire flow conditions are used to assess the
adequacy of MPMW’s water system facilities and transmission/distribution pipelines during high
demand periods. Adopted peaking factors to represent maximum day and peak hour demands are
discussed in Chapter 3 Water Demands.

Supply Capacity, Zones with Storage: Peak supply capacity should be capable of meeting the
maximum day demand, with peak hour demands met from a combination of zone supply and storage.
Maximum day demand plus fire flow is also met from a combination of zone supply and storage.

Supply Capacity, Zones without Storage: Peak supply capacity must be capable of meeting
peak hour demands, under normal operating conditions, and peak hour demands plus fire flows for
fire flow conditions, since no storage is available to supplement the supply sources.

5.3.2 Distribution System Pressures

Adequate system pressure is a basic indicator of acceptable water distribution system performance.
The recommended performance planning criteria for system pressures are:

e Allowable Pressures Under Normal Operating Conditions: 40 psi to 80 psi'

— Minimum Pressure under Average Day Demand: 40 psi
— Minimum Pressure under Maximum Day Demand: 40 psi
— Minimum Pressure under Peak Hour Demand: 40 psi
e Minimum Pressure Under Fire Flow Conditions: 20 psi

These performance criteria are applied to all areas that fall within the normal customer service
elevation ranges for each pressure zone. Customers outside of the normal service elevation ranges
may require an individual pressure regulator or booster pump. Customers in the Upper Zone and
High Pressure Zone are required to have pressure regulators.

! The Plumbing Code requires that individual services that exceed 80 psi have an individual pressure regulator on
the service line; services that are less than 40 psi during an average day demand condition must have an individual
booster pump on the service line. A pressure criterion of 80 psi should be used to design fire protection systems.

WEST YOST ASSOCIATES 5-5 Menlo Park Municipal Water

April 2018 Woater System Master Plan
w:\c\648\12-15-01\wp\mp\011316_5Ch5



Chapter 5
Planning and Design Criteria

5.4 FACILITIES SIZING
5.4.1 Booster Pump Station Capacity

The Sharon Heights Pump Station should have sufficient firm booster pumping capacity to meet
maximum day demand, where firm capacity is defined as the total capacity of all pumps minus the
capacity of the largest pumping unit. Because the pump station is the sole supply source for the
zone, it is equipped with an on-site backup generator.

5.4.2 Storage Facility Capacity

Total treated water storage capacity requirements are evaluated based on the following
three components:

e Operational Storage
e Fire Storage

e Emergency Storage

Each storage component is discussed below. The recommended water storage capacity for
MPMW’s water system will be evaluated by pressure zone.

5.4.2.1 Operational Storage

Typically, operational storage is used to meet water demands in excess of water supply to the zone
(e.g., offsetting the peak hour demands). Operational storage is typically replenished during hours
when demand is less than the water supply to the zone. Supply is typically provided at a rate equal
to maximum day demand.

Operational storage is commonly estimated at 25 percent of the maximum day demand in
accordance with AWWA guidelines.? The operational storage requirements should be calculated
based on the actual diurnal demand in a particular pressure zone. However, in lieu of developing
diurnal demand patterns, West Yost recommends that for planning purposes the volume of water
to be held in reserve for operational storage should be at least equal to 25 percent of the total
volume used during a maximum day demand.

5.4.2.2 Fire Storage

Fire storage is the volume of storage reserved for fire flows. The fire storage volume is determined
by multiplying the required maximum fire flow rate by the required duration time. It is assumed
that no more than one fire flow event would occur in any pressure zone at one time. Table 5-2
presents the recommended fire flow storage for each land use designation.

2 “Determining Distribution System Storage Needs”, September 2005, AWWA.,
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5.4.2.3 Emergency Storage

A storage reserve is required to meet demands during an emergency. An emergency is defined as
an unforeseen or unplanned event that may degrade the quality or quantity of potable water
supplies available to serve customers. Determination of the required volume of emergency storage
is a policy decision based on the assessment of the risk of failures and the desired degree of system
reliability. The amount of required emergency storage is a function of several factors including the
diversity of the supply sources, redundancy and reliability of the production facilities, and the
anticipated length of the emergency outage.

The AWWA states that no formula exists for determining the amount of emergency storage
required, and that the decision will be made by the individual utility based on a judgment about
the perceived vulnerability of the system.? For this WSMP, it is recommended that MPMW have
a minimum quantity of emergency storage volume equivalent to 50 percent of the maximum day
demand, consistent with the 2000 Water System Evaluation Report.

5.4.2.4 Emergency Groundwater Storage Credit

While MPMW currently has no active wells, it is in the process of installing wells in the Lower
Zone that are planned to be designated for emergency use. The groundwater basin can account for
a portion of the recommended water storage and system peaking capacity in the form of an
emergency groundwater storage credit. In the case of MPMW, these facilities would include the
capacity of the wells that are equipped with auxiliary power operated over a 24-hour period. The
minimum credit is equal to zero, and the maximum credit is equal to the recommended emergency
storage capacity (up to 50 percent of the maximum day demand).

5.4.2.5 Total Storage Capacity Recommended

MPMW’s recommended total water storage capacity should be the sum of the following components:

e Operational: Volume of water necessary to meet diurnal peaks observed throughout
the day, assumed to be equivalent to at least 25 percent of the maximum day
demand; plus

e Fire Flow: Volume of water necessary to supply a fire flow event, where the fire flow
event is contingent upon the service area; plus

e Emergency: Volume of water necessary to provide an emergency supply of
50 percent of the maximum day demand; minus

e Emergency Groundwater Storage Credit: A groundwater credit equal to the firm
groundwater supply that can be reliably accessed to meet emergency needs will be
calculated to adjust emergency storage needs from above ground storage.

3 “Determining Distribution System Storage Needs”, September 2005, AWWA.,
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The amount of total system storage and system peaking capacity required to meet these criteria
will change over time as MPMW continues to grow and water demands change.

5.4.3 Pressure Regulating Station Capacity

MPMW’s Lower Zone is served solely by pressure regulating stations, and does not have storage.
The sum of the total pressure regulating station capacity from all stations should be equal to the
peak hour demand plus fire flow.

5.4.4 Pipeline Sizing

The following criteria will be used as guidelines for sizing transmission and distribution system
pipelines. Although these criteria and guidelines have been established, and will be used to size
new pipelines, MPMW’s existing water system will be evaluated using system pressure as the
primary criterion. Secondary criteria, such as pipeline velocity, head loss, age, and material type,
are used as indicators to locate, and to help prioritize where water system improvements may be
needed. Therefore, MPMW’s existing system will be evaluated on a case-by-case basis. For
example, if an existing pipeline experiences velocity or head loss in excess of the criteria described
below, this condition, by itself, does not necessarily indicate a problem as long as the minimum
system pressure criterion is satisfied. Other conditions such as pipeline age, material type, and
location in the system will also be considered.

5.4.4.1 General Definitions and Standards

The following list summarizes the general definitions and MPMW standards for transmission and
distribution pipelines:

e Transmission mains are defined as pipelines with a diameter equal to 12 inches
or larger.
¢ Distribution mains are defined as pipelines with a diameter smaller than 12 inches.
e All new pipelines are required to be polyvinyl chloride or DI.*
e All new pipelines are required to have a minimum diameter of 8 inches.

e New pipelines should be located within designated utility corridors wherever
possible. These designated utility corridors should be within public rights-of-way to
minimize or eliminate the need for utility easements within private property.

4 As discussed in the seismic evaluation provided in Appendix C, high density polyethylene (HDPE) and molecularly-
oriented polyvinyl chloride (PVCO) are recommended as acceptable material types.
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5.4.4.2 Water Transmission System

For planning purposes, West Y ost recommends the following criteria for water transmission pipelines:

e Normal Conditions

— Maximum velocity of 4 feet per second (ft/s); and
— Maximum head loss of 3 feet per thousand feet (ft/kft) of pipeline.

e Fire Flow Conditions

— Maximum velocity of 6 ft/s; and
— Maximum head loss of 9 ft/kft of pipeline.

For the existing water system pipelines, pipeline velocity and head loss criteria are not typically
used to identify deficient facilities, as long as system pressures are adequate. However, these
criteria are used for sizing new transmission system pipeline facilities.

5.4.4.3 Water Distribution System

For planning purposes, West Yost recommends the following criteria for water distribution pipelines:

e Maximum velocity of 5 ft/s during normal operating conditions; and
e Maximum velocity of 12 ft/s during fire flow conditions.
For the existing water system pipelines, pipeline velocity criteria are not typically used to identify

deficient facilities, as long as distribution system pressures are adequate. However, these criteria
are used for sizing new distribution system pipeline facilities.
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CHAPTER 6
Hydraulic Model Development

This chapter describes the development and calibration of MPMW water system hydraulic model,
which was used to evaluate the adequacy of both the existing and proposed future water system.
To develop MPMW’s hydraulic model, West Yost completed the following tasks:

e Updated MPMW’s geodatabase of the water distribution system;
e Created a hydraulic model of the MPMW water distribution system;

e Spatially allocated existing water demands by using MPMW’s metered account
information to distribute water demands within the hydraulic model;

e (alibrated the hydraulic model system configuration (pipeline sizes, alignments,
connections, and other facility size and locations) to simulate MPMW’s current
pressures, flows, and tank elevations observed in the field during hydrant testing; and,

e Developed diurnal water demand patterns to estimate peaking factors and daily diurnal use.
To accomplish these tasks, West Yost worked closely with MPMW staff to obtain and review available:

¢ Information regarding existing transmission and distribution mains, storage
reservoirs, booster pump station, pressure regulating stations and other water
distribution system facilities;

e Metered account water consumption data; and

e Historical SFPUC turnout data.

The water distribution system hydraulic model was calibrated using flow and pressure data
collected during in the field during hydrant testing performed on November 16, 2016. The
hydraulic model development and calibration are described in the following sections.

6.1 DESCRIPTION OF THE MODEL AND MODEL ELEMENTS

Innovyze’s InfoWater program is the hydraulic modeling software used to represent MPMW’s
water system. This computer simulation model transforms information about the physical water
distribution system into a mathematical model that solves for various flow conditions based on the
specified water demands and/or system operations. The computer model then generates
information on pressure, flow, velocity and head loss that can be used to analyze water system
performance and identify deficiencies. The model can also be used to verify the adequacy of
recommended or proposed system improvements. For this study, a steady-state (static or snapshot
in time) hydraulic model was developed for MPMW for evaluating the existing water distribution
system under peak demand conditions. In addition, diurnal demand patterns were prepared to
develop an extended period simulation model capable of performing more complex water system
hydraulic evaluations (e.g., water quality evaluations).

WEST YOST ASSOCIATES 6-1 Menlo Park Municipal Water

April 2018 Woater System Master Plan
w:\c\648\12-15-01\wp\mp\011316_6Ché



Chapter 6
Hydraulic Model Development

The hydraulic model is represented as a network of nodes (e.g., tanks, pumps, or locations where
pressure is monitored), and node-connecting elements (e.g., pipes). However, because nodes are
representative of various actual facilities (e.g., tanks, pump stations, or wells), a definition of each
element was established during the development of the hydraulic model. Table 6-1 provides a brief
description for each type of node and node-connecting element.

Table 6-1. Description of Model Elements
Model
Element Purpose Data Requirement(s)
Represents transitions in pipeline
characteristics (e.g., diameter) or points in
the system where pressure is monitored
Node Also represents locations in the system, Elevation
such as pump station or tank connections,
where metered water demands do not
exist
Represents Iocatio_ns in the system where Elevation
. water demands exist
Junction e Water demand
Also represents transitions in pipeline Di | patt
characteristics (e.g., diameter) iurnal pattern
. From/To Node or Junction
Represents facilities that convey water Len
o gth
Pipe from one point in the system to another, Diameter
and are used to represent pipelines or .
check valves Hazen-Williams C-factor
(roughness factor)
Represents external sources of water for
the model (e.g., SFPUC supply turnout,
Reservoir |nterconnec_t|on), an<_:! remain at a constant Water surface elevation
water level irrespective of the flow unless
they are specified as variable head
reservoirs
Tanks have known volumes and water .
o . el e Volume at various depths
Tank surface elev_at|ons that change vy!th time as Bott q "
water flows into or out of the facility Io O?‘ and overtiow
Represents MPMW’s storage reservoirs elevations
Represents locations where the hydraulic Elevation
Pump grade line is raised to overcome elevation Pump curve
differences and friction losses Pump efficiency test results
Elevation
Valve Regulates either flow or pressure Diameter
Setting
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6.2 DEVELOPMENT OF THE HYDRAULIC MODEL

West Yost developed a hydraulic model of MPMW’s water system using a series of steps that
included the following:

e Imported pipelines from MPMW’s GIS, and added nodes and junctions;
e Assigned pipeline roughness factor (C-factor);

e Allocated elevations to nodes and junctions;

e Incorporated water system facilities;

e Applied a naming scheme to each model element;

e Spatially located meter accounts in GIS; and

e Allocated water demands in the hydraulic model.
Each of these steps is discussed in the following sections.
6.2.1 Pipelines, Nodes, and Junctions

MPMW staff worked with West Yost to develop an updated geodatabase containing the spatial
location and attribute data of existing pipelines and other water facilities within MPMW’s water
distribution system. The updated geodatabase was based on MPMW’s existing GIS and was
updated using information collected during the system wide field verification conducted by
West Yost staff. During the field verification, West Yost collected spatial and attribute information
of various water system facilities, which was used to confirm water system facilities and pipeline
alignments. West Yost also used the ESRI topology tool to help identify and resolve any
connectivity errors prior to importing the water pipeline feature class into the model. This effort is
described in more detail in Appendix A.

After importing the water pipeline feature class into the hydraulic model, West Yost used
InfoWater’s Append Nodes tool to create and assign the beginning and end-points (from and to
nodes) to the pipelines. West Yost also developed an attribute field in the hydraulic model database
to include the pipe element’s unique FacilityID, which was developed as part of the geodatabase
update (see Appendix A), to facilitate the ability to leverage or integrate model information with
MPMW’s GIS. It should be noted that it is West Yost’s understanding that MPMW plans to
develop GIS unique IDs (GUIDs) for all assets, separate from the FacilityID. However, this GUID
has not yet been developed. As a result, West Yost included a GUID attribute field into the
hydraulic model database to allow for inclusion of the GUIDs once they have been developed.
This inclusion of this field in the hydraulic model will streamline future updates to the hydraulic
model and will help maintain parity between the Department’s GIS and hydraulic model.

6.2.2 Pipeline Characteristics

MPMW’s existing pipeline shapefile for existing water pipelines did not include roughness factors.
However, MPMW?’s shapefile contained attributes which identified pipeline material type and
diameter. Consequently, West Yost assigned a preliminary roughness factor (i.e., C-factor) based on
experience and professional judgment to each pipeline by using its diameter and pipeline material
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type. Table 6-2 presents the preliminary C-factors assigned to each of the different pipeline material
types within MPMW’s water system. These C-factors were then confirmed during calibration of the
hydraulic model, as described in Section 6.4 Hydraulic Model Calibration.

Table 6-2. Preliminary Pipeline C-factors Assigned in the Hydraulic Model

C-factor
Pipeline Material Diameter < 8-inches Diameter > 8-inches
Asbestos Cement (AC) 120 130
Cast Iron (CI) 90 100
Ductile Iron (DI or DW) 130 140
Earthquake Resistant Ductile Iron (ERDI) 140 150
Polyvinyl Chloride (PVC) 140 150
Steel (STL or WS) 110 120
Unknown (UNK) 120 130
High Density Polyethylene (HDPE) 140 150

@  Refer to Table 6-7 for a final summary of the C-factors used in the hydraulic model.

6.2.3 System Elevations

MPMW’s service area has a fairly wide range of customer service elevations, with elevations
ranging between 5 to 70 feet msl in the Lower and High Pressure Zones and between 159 to
452 feet msl in the Upper Zone. West Yost obtained elevation data from the National Hydrography
Dataset (NHD) program shared by the USGS. For the Menlo Park area, data was collected using
Light Detection and Ranging (LiDAR), a remote sensing method which provides high accuracy
elevation data. The elevation data was collected in 2013. The 2013 NHD data was used to assign
service elevations to each node or junction in the hydraulic model. Elevations were spot checked
with elevation data collected by West Yost during field visits to ensure its accuracy. The vertical
datum of the elevation shapefile is in North American Vertical Datum of 1988 (NAVD 88).

6.2.4 Water System Facilities

After the pipelines and nodes/junctions were incorporated into the hydraulic model, major system
facilities (e.g., turnouts, pressure reducing valves, pump station, and storage reservoirs) were
digitized into the hydraulic model. Each of these facilities was entered into the model based on
drawings and other available information provided by City staff.

6.2.5 Naming Scheme for Model Elements

After the major system facilities were digitized into the model, each model element was assigned
a label which identifies the type of model element, the pressure zone where the element is located,
and a sequential numerical value. By assigning each model element a unique model ID, users of
the hydraulic model will be able to easily locate specific elements or more readily identify potential
problems during the calibration and system evaluation process. MPMW’s hydraulic model was
populated using the naming scheme presented in Table 6-3.
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6.2.6 Consumption Data

After discussions with MPMW staff, it was agreed that average water production data from
calendar year 2013 would be used to represent MPMW’s existing “baseline” water demands for
the hydraulic model. MPMW staff provided West Yost with a shapefile of spatially-located 2013
average water consumption data. The shapefile was plotted in GIS and reviewed for any anomalies.
The 2013 water consumption records were subsequently scaled to match the production from
SFPUC turnouts.

SRI International is served directly from the SFPUC Turnout at 650 El Camino Real via a bypass at
the Burgess PRV station. Since the private pipelines that connect to the SRI International meter are
not included in the GIS, the SRI International consumption had to be manually located. Figure 6-1
compares the spatially located water consumption records with the existing pipelines imported into
InfoWater. As shown on Figure 6-1, most areas with spatially located consumption records also had
an existing pipeline. This correlation indicates that the GIS shapefile used as the basis for the
hydraulic model includes most of the existing pipelines required to serve existing water demands.

6.2.7 Water Demand Allocation

Water demands were allocated in the hydraulic model using the spatially located consumption data
described in the previous section. The model’s Demand Allocator tool analyzes the spatially
located consumption data to identify the closest pipeline to each consumption point. The tool then
applies the water consumption to the closest junction of the selected pipeline. West Yost staff then
reviewed the allocated water demand to confirm that the demands were allocated properly.

Water demand within the hydraulic model is stored in a data table that allows demands to be input
into up to 10 columns. Demands were assigned to the table by six customer sectors to provide City
staff with additional flexibility for analysis of customer records. Table 6-4 presents the demand
column assigned to each customer sector within the hydraulic model.

Table 6-4. Customer Sector Assighment

Customer Sector Demand Column in Model®

Single Family Residential

Multi-Family Residential

Business and Commercial

Industrial

Irrigation
Public Authority
Other and Private Fire

N|O|a|h[WIN|[=-

@ Column number corresponds to Demand # Column in the junction database of the InfoWater model.
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6.3 HYDRAULIC MODEL CALIBRATION

MPMW’s hydraulic model was calibrated to confirm that the computer simulation model can
accurately represent the operation of MPMW’s water distribution system under varying
conditions. Calibration of the hydraulic model used data gathered through hydrant tests as
described in the following sections.

6.3.1 Development of Hydrant (C-Factor) Tests

After developing the hydraulic model, six locations (and two alternates) were chosen for possible
hydrant flow testing as shown on Figure 6-2. Selection of these hydrant test sites was based on
specific pipeline size and material type. These hydrant tests were used to evaluate pipeline friction
factors (C-factors) and to calibrate the model to ensure that the hydraulic model closely represented
actual observed pressure conditions in the field. West Yost provided MPMW with a memorandum
detailing the hydrant test procedures before performing the field testing (see Appendix B).

Hydrant flow testing was performed on November 16, 2016. Table 6-5 provides the field status of
each hydrant test. All six of the hydrant tests (not including 2 alternates), scheduled for
November 16, 2016, were performed. Each hydrant test involved flowing water through pipelines
of a specific size and material type', and then measuring the pressure drops through the pipelines
to determine friction losses. The hydrant test procedure consisted of monitoring discharge flow
and pressure at the key flowing hydrant, and pressures at other hydrants along the supply route to
the flowing hydrant. Static pressures were measured while the flow hydrant was closed, and
residual pressures were measured while the hydrant was flowing.

Each hydrant test typically has three or four observed hydrants. These observed hydrants are
identified by the test number and then an alphanumeric designation based on their location in
relation to the flowing hydrant with A being the closest and D being the farthest. For example, in
Test 2, the first observed hydrant closest to the hydrant which is being flowed is referred to as
Hydrant 2A; the next hydrant is Hydrant 2B, etc.

Prior to any model simulations, each pipeline was assigned a preliminary C-factor, based on the
pipeline size and material type as presented in Table 6-2. Consequently, each hydrant flow test
performed was then simulated using the hydraulic model of MPMW’s water system. Results were
compared to the field data to determine the accuracy of the hydraulic model. The differences
between observed static and residual pressures for the field hydrant test were calculated and
compared to readings predicted by the model. The goal of the calibration effort was to achieve no
greater than a 5 psi differential between the field hydrant test data and model-simulated results,
based on standard engineering practice for model calibration in water system master planning.’
Results from the hydrant tests are discussed in more detail in the following section.

! For each hydrant test, system valves were closed as necessary to isolate pipelines of a specific size and material type.

2 Computer Modeling of Water Distribution Systems, AWWA M32, 2012, page 88.
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Table 6-5. Hydrant Test Locations and Status®

Pipeline
Pipeline Diameter,
Material Type inches Location Field Status
1 Asbestos Cement 8 Sharon Road, south of intersection with Completed
(AC) Altschul Avenue P
Earthquake . - .
2 Resistant Ductile 8 East side ofl_;l;rlr:t)l:l)ﬁ)\:;ve, south of Completed
Iron (ERDI) 9
3 AC 8 Intersection \IIQV.Ith Coleman Avenue and Completed
iordan Place
4 Unknown 10 Southwest corn,er pf par!qng lot, south of Completed
O’Brien Drive
. Ginger Street, intersection with

5 Ductile Iron (DI) 8 Sandlewood Street Completed

6 AC 10 Haven Avenue Completed

7A McKendry Drive, intersection with
(Alternate) DI 6 Robin Way Canceled

8A Constitution Drive, intersection with
(Alternate) AC 10 Jefferson Drive Canceled
@  Six Test Locations and two Alternate Test Locations.

6.3.2 Hydrant (C-Factor) Test Results

The results of the simulated hydrant flow tests indicate that localized adjustments needed to be
made and therefore, C-factors previously shown in Table 6-2 required some adjustments. Further
discussion regarding these tests is provided below.

6.3.2.1 Test 1 (8-inch AC)

The initial difference between field-observed and model-simulated differential pressures for the
observed hydrants exceeded the 5 psi pressure tolerance limit. Without any changes to the system
configuration or the initial C-factors, the field-observed and model-simulated differential pressures
differed by as much as 26 psi. To address this error, the C-factor for AC pipe within the Upper
Pressure Zone was increased to 140. The field-observed and model-simulated differential
pressures with this adjustment resulted in an average difference of -4 psi at the observed hydrants.

6.3.2.2 Test 2 (8-inch ERDI)

The initial difference between field-observed and model-simulated differential pressures for the
observed hydrants exceeded the 5 psi pressure tolerance limit. Without any changes to the system
configuration or the initial C-factors, the field-observed and model-simulated static pressures are
differential pressures differed by as much as 15 psi. To address this error, the C-factor for the
ERDI pipe in the Upper Pressure Zone was increased to 145. The field-observed and
model-simulated differential pressures with this adjustment resulted in an average difference of 1 psi
at the observed hydrants.
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6.3.2.3 Test 3 (8-inch AC)

No changes were required since the field-observed and model-simulated differential pressures
have an average difference of 2 psi at the observed hydrants.

6.3.2.4 Test 4 (10-inch Unknown)

No changes were required since the field-observed and model-simulated differential pressures
have an average difference of 0 psi at the observed hydrants.

6.3.2.5 Test 5 (8-inch DI)

The initial difference between field-observed and model-simulated differential pressures for the
observed hydrants exceeded the pressure tolerance limit. Without any changes to the system
configuration or the initial C-factors, the field-observed and model-simulated differential pressures
differ by as much as 14 psi. To address this error, the C-factor for AC pipe in the High Pressure
Zone was adjusted to 140 for pipes greater than 8-inches in diameter and 130 for pipes less than
or equal to 8-inches in diameter. The field-observed and model-simulated differential pressures
with this adjustment resulted in an average difference of -2 psi at the observed hydrants.

6.3.2.6 Test 6 (10-inch AC)

The initial difference between field-observed and model-simulated differential pressures for the
observed hydrants exceeded the pressure tolerance limit. Without any changes to the system
configuration or the initial C-factors, the field-observed and model-simulated differential pressures
differ by as much as 14 psi. By increasing the C-factor for AC pipe in the High Pressure Zone to
140 for pipes greater than 8-inches in diameter and 130 for pipes less than or equal to 8-inches in
diameter, the field-observed and model-simulated differential pressures can be nearly equated,
with an average difference of -2 psi at the observed hydrants.

6.3.3 Hydraulic Model Calibration Findings and Conclusions

In summary, the results from the hydrant tests indicate that the hydraulic model is generally well
calibrated within a 5 psi pressure differential from field-observed data with adjustments to the initial
C-factors assigned in the hydraulic model. Results of the final calibration are shown in Table 6-6.
The revised C-factors are summarized in Table 6-7 below.

In the Upper and High Pressure Zones, the C-factor for AC was increased. In the lower zone, the
C-factor for AC seemed to be lower than in the High Pressure and Upper Pressure zones. This is
possibly due to the fact that the AC pipe in the Lower Zone is generally older than in the rest of
the system. Other C-factor adjustments include increasing the C-factor for the ERDI pipeline
recently installed in the Upper Pressure Zone and increasing the C-factor for small diameter (less
than or equal to 8-inches in diameter) DI pipelines in the Lower Pressure Zone. These results
indicate that MPMW’s hydraulic model can accurately simulate a fire flow or other large demand
conditions within MPMW.
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Table 6-6. Summary of Hydrant Test Calibration Results

Field Data Modeled Data
Differential Differential Comparison of  Average Line
Pressure, psi Pressure, psi  Differential Segment
Static Residual (Static - Static Residual (Static - Pressures Differential
Hydrant(a) Pressure, psi  Pressure, psi Residual) Pressure, psi  Pressure, psi Residual) Data® Pressure
Hydrant Flow Test No. 1 in Upper Zone at approximately 1,500 gpm [Sharon Road, south of intersection with Altschul Avenue]
1A (Not Observed)
1B 132 52 80 132 52 81 -1 4
1C 140 80 60 133 68 65 -5
1D 133 87 46 133 81 52 -6
Hydrant Flow Test No. 2 in Upper Zone at approximately 1,460 gpm [East side of Trinity Drive, south of Tioga Drive]
2A 95 55 40 97 52 45 -5
2B 108 76 32 108 76 32 0 1
2C 108 81 27 102 80 23 4
2D 106 86 20 105 91 14 6
Hydrant Flow Test No. 3 in Lower Zone at approximately 1,150 gpm[intersection with Coleman Avenue and Riordan Place]
3A 66 34 32 62 28 34 -2
3B 69 41 28 63 36 27 1 2
3C 71 51 20 63 49 14 6
Hydrant Flow Test No. 4 in Lower Zone at approximately 1,450 gpm[Southwest corner of parking lot, south of O’Brien Drive]
4A
4B 80 40 40 79 34 45 -5 0
4C 82 46 36 79 43 36 0
4D 80 45 35 79 48 31 4
Hydrant Flow Test No. 5 in Lower Zone at approximately 1,560 gpm[Ginger Street, intersection with Sandlewood Street]
5A 82 36 46 80 30 50 -4
5B 82 41 41 79 38 41 0 2
5C 83 51 32 79 44 36 -4
5D 79 54 25 79 52 27 -2
Hydrant Flow Test No. 6 in High Pressure Zone at approximately 2,590 gpm[Haven Avenue]
6A 135 76 59 135 69 65 -6
6B 140 86 54 135 77 57 -3 2
6C 135 84 51 135 89 46 5
6D (Not Observed)
@ ocation of hydrants are shown on Figure 6-2.
® The goal of the calibration effort is to achieve an average line segment differential pressure comparison within 5 psi for observed hydrants.
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Table 6-7. Summary of Calibrated Pipeline C-Factors Assigned in the Hydraulic Model

Lower Pressure Zone

High Pressure Zone

Upper Pressure Zone

Less < Greater > Less < Greater > Less < Greater >

Material 8-inches 8-inches 8-inches 8-inches 8-inches 8-inches
AC 120 130 130 140 140 140
Cl 90 100 - - - -

DI 135 140 130 140 130 140
DW - 140 - - - -
ERDI - - - - 145 -
HDPE 140 150 -

PVC 140 150 140 150

STL 110 120 - - - -
UNK 120 130 - 120 120 130

6.4 DIURNAL WATER DEMAND FACTORS AND PATTERNS

Hourly diurnal water demand patterns were developed using hourly turnout deliveries for the
maximum demand day in 2016. West Yost used the hourly data to identify the corresponding
diurnal use and peak hour to maximum day peaking factors for the three pressure zones. The
resulting diurnal demand patterns are summarized on Figure 6-3. Table 6-8 summarizes the
resulting peaking factors by pressure zone.

MPMW reviewed 2016 daily turnout data and provided hourly turnout deliveries for the maximum
delivery day, which was July 25, 2016 for the Lower Zone and High Zone. The daily and hourly
data were used to develop a maximum day to average day peaking factor, and a peak hour to
maximum day peaking factor. Daily turnout data could not be used to calculate Upper Zone
maximum day use, because the Sharon Heights PS operates only intermittently to re-fill the Sand
Hill Reservoirs. The ratio of maximum day to maximum month Lower Zone deliveries was used
to scale up maximum month Upper Zone use to estimate a maximum day delivery.

Hourly diurnal patterns were calculated for both the Lower Zone and the High Pressure Zone,
using the turnout data. A diurnal demand pattern for the Upper Pressure Zone was not directly
calculated due to the size of the Sand Hill Reservoirs and the difficulty of accurately estimating
flow rates out of the reservoirs. Therefore, the diurnal pattern for the Upper Pressure Zone was
approximated by using the Lower Zone diurnal pattern as a surrogate, and adjusting the peak hour
to maximum day peaking factor to 2.0 to more accurately represent the residential demands of the
Upper Pressure Zone.
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Chapter 6
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Table 6-8. Summary of Peaking Factors by Pressure Zone®

Pressure Zone ADD to MDD MDD to PHD
Lower Zone 1.5 1.4
High Pressure Zone 2.6 4.0
Upper Zone® 1.9 2.0

@  Peaking factors based on daily and hourly meter data from SFPUC.
®  Upper Zone max day demand peaking factor based on the ratio of max month to average day, scaled up by an additional
15 percent, to account for daily variations. Peak Hour factor is based on a max day to peak hour peaking factor of

approximately 2.0, consistent for areas largely comprised of residential land uses.

6.5 OVERALL HYDRAULIC MODEL DEVELOPMENT AND CALIBRATION FINDINGS
AND CONCLUSIONS

Overall, the results from the calibration process validated the system configuration and demand
allocation in the hydraulic model. It is recommended that the City continue to update/verify pipeline
system configuration in the model as new facilities are constructed. Based on the results of the
hydraulic model calibration, it can be concluded that the hydraulic model provides and accurate
representation of MPMW’s water distribution system, and is adequate for use as a planning tool.

6-12 Menlo Park Municipal Water
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CHAPTER 7
Existing Water System Evaluation

This chapter presents the evaluation of MPMW’s existing water distribution system, as shown on
Figure 7-1, and its ability to meet the recommended planning and design criteria under existing
water demand conditions.

This evaluation includes system capacity and performance evaluations. The system capacity
evaluation includes an analysis of pumping/supply and water storage capacity. The system
performance evaluation assesses the existing water system’s ability to meet recommended
planning and design criteria under normal (peak hour demand conditions) or fire flow (existing
maximum day or peak hour demand plus fire flow). This chapter also summarizes findings from a
seismic vulnerability assessment, pipeline condition assessment and advanced metering
infrastructure evaluation. West Yost conducted the system performance evaluation using the
hydraulic model developed for this WSMP, which is described in Chapter 5.

Deficiencies in the existing water distribution system are identified in this chapter. Improvement
recommendations for the system capacity and performance evaluations are detailed in Chapter 8§,
since sizing for these improvements is based on future demand conditions. Improvements for other
programs are summarized in this chapter. Recommendations were used to develop a capital
improvement program, which is described in Chapter 9.

The following sections present the evaluation methodology and results from the existing water
system evaluation:

e Existing Water Demands

e Existing Water System Facility Capacity Evaluation

e Existing Water System Performance Evaluation

e Seismic Vulnerability Assessment

¢ Pipeline Condition Assessment

e Advanced Metering Infrastructure Evaluation

e Other Recommended Improvements

e Summary of Findings and Recommendations for the Existing Water System
7.1 EXISTING WATER DEMANDS BY PRESSURE ZONE

Table 7-1 summarizes existing water demands by pressure zone. Existing water demands for
MPMW’s water system were spatially located in the hydraulic model using the annual average
water consumption data for 2013.! The annual average consumption was then scaled to match the
water purchased from SFPUC for 2013. Maximum day and Peak Hour Demands were
subsequently estimated based on the adopted peaking factors, as described in Chapter 3
(see Table 3-7).

! Spatially located 2013 water consumption data was provided by MPMW on 2/6/2017 (2013_MP_Baseline_Data.shp).
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Chapter 7
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Table 7-1. Water Demands, Existing Conditions

Maximum Day

Average Day Demand®) Demand®) Peak Hour Demand(©
Pressure Zone gpm mgd ‘ gpm mgd gpm mgd
Lower Zone 1,442 21 2,221 3.2 3,124 4.5
High Pressure Zone® 188 0.3 290 0.5 408 0.7
Upper Zone 879 1.3 1,671 24 3,342 4.8
Total 2,509 3.7 4,182 6.1 6,873 10.0

@ Average day demand based on 2013 SFPUC deliveries obtained from the Monthly Purchase Spreadsheet
received from MPMW.
®  Maximum day demand is equal to the associated pressure zone peaking factor multiplied by the average day
demand, refer to Table 3-7.
©  Peak Hour demand is equal to the associated pressure zone peaking factor multiplied by the average day demand,
refer to Table 3-7
@ Average day demands in the High Pressure Zone were adjusted to exclude the CalTrans demand (approximately 48 gpm)
that was recorded in 2013. A review of 2014 and 2015 data confirmed that this demand no longer exists.

7.2 EXISTING WATER SYSTEM FACILITY CAPACITY EVALUATION

To evaluate the capacity of the existing MPMW water system facilities, the following analyses
were conducted:

e Supply Capacity Evaluation; and
e Storage Capacity Evaluation

The results of the existing water facility analyses are discussed below.
7.2.1 Supply Capacity Evaluation

MPMW?’s supply criterion is described in Chapter 5, and requires MPMW to have sufficient firm
supply capacity equal to the Maximum Day Demand in zones with storage and equal to Peak Hour
Demand in zones without storage. Firm capacity assumes a reduction in total supply or pumping
capacity to account for facilities that are out of service at any given time due to mechanical
breakdowns, maintenance, water quality, or other operational issues. At the Sharon Heights
booster pump station, firm booster pumping capacity was defined as the total booster pump station
capacity with the largest pump out of service. For pressure regulating stations, which are
hydraulically actuated and are less prone to mechanical failure, the firm capacity was assumed to
equal the total station capacity with all valves in service.

For pressure zones without storage that are supplied solely by turnouts (i.e., High Pressure Zone)
or PRV stations (i.e., Lower Zone), the supply capacity criterion requires MPMW’s water system
to have sufficient firm supply capacity to meet peak hour demands for normal operating conditions
and peak hour demands plus fire flow for fire flow conditions. For pressures zones with storage
(i.e., Upper Zone), Peak Hour and Maximum Day plus Fire Flow demands are met from a
combination of zone supply and storage. The firm supply capacity under this condition must be
equal to or exceed the Maximum Day Demand.

WEST YOST ASSOCIATES 7-2 Menlo Park Municipal Water

April 2018 Woater System Master Plan
w:\c\648\12-15-01\wp\mp\011316_7Ch7



Chapter 7
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Table 7-2 compares the existing firm supply capacity with the required firm supply capacity for
existing demand conditions. The left-hand side of the table shows the pressure zones, available
supply facilities, and the associated capacities for each of the facilities. The right-hand side of the
table shows the existing total and firm supply capacities, the required firm supply capacity based on
the supply capacity criterion, and the difference between the existing firm supply capacity and the
required firm supply capacity. It should be noted that the required supply criterion assumes
non-sprinklered conditions for the largest fire flow, based on land use within the pressure zone.

As summarized on Table 7-2, the Lower Zone and Upper Zone have surplus supply capacities of
approximately 580 and 1,130 gpm respectively. Based on the criterion listed in Chapter 5, the
High Pressure Zone supply capacity is limited to 4,230 gpm, which is calculated as the maximum
flow rate with a 12 feet per second flow velocity constraint through a 12-inch diameter pipeline.
The High Pressure Zone has a supply capacity deficit of approximately 4,180 gpm assuming the
above described criterion. However, this supply capacity deficit would only need to be addressed
if the hydraulic evaluation shows that sufficient flow cannot be provided to the pressure zone to
meet fire flow conditions. The hydraulic analysis discussed in Section 7.3.2 did not show a
constraint and fire flows within the High Pressure Zone can be supplied with sufficient residual
pressure at most locations, so no improvement is recommended. Locations that did not meet fire
flow requirements are confined to areas where there are single feeds to an area that have small
diameter pipelines serving them. Improvements to these areas are recommended and discussed in
more detail in subsequent sections.

The Sharon Heights BPS is the sole source of supply to the Upper Zone, and therefore is defined
as a critical facility requiring onsite backup power, per the criteria established in Chapter 5. The
pump station already has backup power, so no improvement is required.

In recent years, the Lower Zone has been predominantly supplied by the Burgess PRV station, as
summarized on Table 7-3. As shown on Table 7-3, the Burgess regulating station supplied between
59 to 95 percent of the total Lower Zone demand since 2011. However, prior to 2011, supply to
the Lower Zone was more evenly distributed between the three PRV stations. MPMW Operations
Staff reported that higher pressures from the Madera and Chilco PRV stations have caused relief
valves to activate and have caused various buildings and residences within the vicinity of the
Bayfront Area to flood. As a result, the Chilco and Madera PRV stations were adjusted (around
2010/2011) to lower pressure setpoints, but still be available to supplement the Burgess PRV
station during peak demands, fire flow and emergency events. This is graphically illustrated on
Figure 2-3, which shows the Burgess PRV station having an HGL of 213 feet msl, compared to
the Madera and Chilco PRV stations being set at an HGL of 163 and 161 feet msl, respectively.
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Table 7-3. Summary of Lower Zone Annual Supply Totals
from 2010 to 2011®

Total Annual Supply, MG % of Total
Burgess Madera Chilco Burgess Madera Chilco
2009 193 221 188 32% 37% 31%
2010 90 217 226 17% 41% 42%
2011 461 15 42 89% 3% 8%
2012 438 90 104 69% 14% 16%
2013 448 197 113 59% 26% 15%
2014 430 31 1 93% 7% 0%
2015 438 22 0 95% 5% 0%
@  Based on historical deliveries. Obtained from the Monthly Purchase Spreadsheet received from MPMW.

To more equally balance the supply contributions across the three Lower Zone regulating stations
and to reduce the dependence of the Burgess regulating station, a Residential/Commercial Pressure
Regulator Program is recommended. The program will retrofit customer services in the Lower
Zone with individual PRVs, so that settings at the Chilco and Madera PRV stations can be adjusted
to more closely match the Burgess PRV station and so that customer relief valves are not activated
causing flooding. Approximately 1,800 connections in the Bayfront Area of the Lower Zone would
need to be retrofitted with individual PRVs. This value was estimated based on service locations
with pressures exceeding 80 psi under static conditions (based on a 213 ft HGL from the Burgess
PRV station), or service locations with elevations less than or equal to 28 ft msl.

7.2.2 Storage Capacity Evaluation

The principal advantages that storage provides for the water system are to provide: operational
storage to balance differences in demands and supplies; emergency storage in case of supply
failure; and water to fight fires. The District’s water storage capacity requirement is to provide an
operational storage component equal to 25 percent of maximum day demand, an emergency
storage component equal to 50 percent of maximum day demand, and a fire flow storage
component equal to the highest fire flow multiplied by the recommended duration.

Table 7-4 compares the District’s available water storage capacity with the required storage
capacity by pressure zone. Existing storage capacities reported in the table are based on nominal
storage capacities calculated from tank geometry. The Lower Pressure Zone is assumed to have an
Emergency Groundwater Storage Credit of 1.60 MG. The comparison between the District’s
available and required storage capacities indicates that there is an existing water storage capacity
deficit of approximately 2.72 MG in the Lower Pressure Zone and 2.31 MG in the High Pressure
Zone. The Upper Pressure Zone has an existing water storage capacity surplus of approximately
1.78 MG.
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Chapter 7
Existing Water System Evaluation

7.3 EXISTING WATER SYSTEM PERFORMANCE EVALUATION

This section discusses the hydraulic performance evaluation of the existing water distribution
system. The following evaluations were performed to assess distribution system performance
under existing water demand conditions:

e Normal Operating Conditions — Peak Hour Demand Scenario: This scenario evaluates
customer service pressures in the system during a peak hour demand condition.

e Fire Flow Conditions — Maximum Day Demand plus Fire Flow/Peak Hour Demand
plus Fire Flow Scenario: This scenario evaluates fire flow availability in the system
under a maximum day demand condition in the Upper Zone and under a peak hour
demand condition in the Lower and High Pressure Zones.

These two scenarios use the hydraulic model developed for the WSMP to evaluate the existing
water system performance. The existing water system is expected to deliver peak hour flow and
maximum day or peak hour demand plus fire flow within the acceptable pressure, velocity and
head loss ranges as identified in the planning and design criteria presented in Chapter 5.

7.3.1 Normal Operating Conditions

A steady-state hydraulic analysis was conducted using the hydraulic model to evaluate system
performance under an existing peak hour demand condition. As shown in Table 7-1, the peak hour
demand for the existing water service area was calculated to be 6,873 gpm (10.0 mgd). This
analysis assumed that the Sand Hill Reservoirs are 75 percent full and the Sharon Heights Pump
Station is off.

During a peak hour demand scenario, a minimum pressure of 40 psi must be maintained at service
connections throughout the entire water system. In addition, for pipelines, it is recommended that
maximum velocities should not exceed 4 ft/s in transmission pipelines or 5 ft/s in distribution
pipelines during normal demand conditions, to help minimize energy (pumping) costs and
excessive head loss due to undersized pipelines.

Results from the peak hour demand simulation indicate that the existing water system could
adequately meet the District’s minimum pressure criterion of 40 psi at all customer services, except
for the locations shown in red on Figures 7-2A and 7-2B.

In the Upper Zone, low pressures occur immediately downstream of the Sand Hill Reservoir where
service elevations are within approximately 100 feet of the elevation of the water surface in the
Sand Hill Reservoirs. The SLAC has a turnout on the reservoir outlet pipeline that includes a
booster pump to provide flow at adequate pressure. All other locations in the Upper Zone range
from 40 psi to 120 psi, depending on location and elevation. Since customer demands can be met
with adequate pressure, no improvements are required.

Additionally, there were also some pipelines that exceeded the velocity criterion of 4 ft/s in
transmission pipelines and 5 ft/s in distribution pipelines. Because pipeline velocity is a secondary
criterion, no improvements for pipelines exceeding the velocity criteria in the existing water
system are recommended unless the primary criterion (pressure) is not met. A review of these
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pipelines indicated they are not in the vicinity of low system pressures. Therefore, no mitigation
is recommended.

7.3.2 Fire Flow Conditions

A system’s ability to provide fire flow is an important consideration for the Insurance Services
Office (ISO), the agency that helps to establish fire insurance premiums. ISO uses Public
Protection Classification (PPC) scores for communities based, in part, on the community’s water
system’s ability to provide fire flow. ISO rates systems with a PPC score of 1 to 10, with 1 being
the highest rating. PPC scores depend on a community’s fire alarm and communication systems,
fire department readiness and response, and the water supply system, including condition and
maintenance of hydrants, and the amount of water available for fires (ISO, 2017). Menlo Park Fire
District has a current PPC score of 2 (Menlo Park Fire District, 2017).

To evaluate the existing water system for fire flow conditions, InfoWater’s “Available Fire Flow
Analysis” tool was used to determine the available fire flow at a minimum residual pressure of
20 psi. For the existing system fire flow analysis, key junctions that represent hydrant locations
were evaluated to determine the available flow that can be provided, in addition to meeting the
maximum day demand. This analysis assumed that the Sand Hill Reservoirs are 75 percent full
and the Sharon Heights Pump Station is off.

Figures 7-3A, 7-3B, 7-3C, and 7-3D summarize the available fire flow at each tested hydrant
location while meeting the minimum residual pressure criterion of 20 psi. Figures 7-3A and 7-3B
show results for the system with fire flow criteria based on non-sprinklered services.
Non-sprinklered fire flow requirements range from 1000 gpm for single-family residential to
8000 gpm for multi-family residential, CII uses. Figures 7-3C and 7-3D present results with fire
flow criteria based on sprinklered services. For customers with sprinklers, fire flow requirements
are 50 percent of non-sprinklered requirements. On each of the figures, locations that meet the fire
flow requirements are shown with a green dot. Locations that don’t meet fire flow requirements
are shown with a red dot. Available fire flow, in gpm, is also noted for locations that are less than
fire flow requirements. Results presented in the figures are representative of the system capacity
and do not represent available flow from a specific hydrant. Typically, fire flows exceeding
1,500 gpm are met by multiple hydrants.

Figure 7-3A and 7-3B indicate that there are numerous locations that don’t meet the
non-sprinklered fire flow criteria. These tend to be in locations where there are higher fire flow
requirements and hydraulic constraints due to small-diameter pipelines, and/or areas where
elevations are higher and static pressures are lower. Figures 7-3C and 7-3D show that the majority
of locations meet sprinklered fire flow requirements. For the Lower and High Pressure Zones
(Figure 7-3C), deficient areas are confined to areas where there are single feeds to an area, and the
O’Brien Drive area in the Lower Zone, east of Willow Road, where there are small diameter
pipelines supplying the area that constrain flow to the area. For the Upper Zone, there are a few
locations, generally on dead-end pipelines, where fire flows slightly less than the 4,000 gpm
criterion for multi-family residential, CII land use.

Fire flow improvements are presented in Chapter 8 Future System Analysis, since they are sized
to meet existing and future conditions.
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7.4 SEISMIC VULNERABILITY ASSESSMENT

MPMW is in a highly seismic area being located within one and one-half miles from the
San Andreas Fault and 13 miles from the Hayward Fault. Ballantyne Consulting was retained as
part of the WSMP to assess the vulnerability of the water distribution system and propose
mitigation measures. The seismic vulnerability assessment scope of work included the following:

e Meet with MPMW to review seismic-related issues

e Review relevant documents, including the 2004 Seismic Vulnerability Assessment
and 2009 Emergency Response Plan (ERD)

e Conduct a site visit to perform a visual assessment of key water system facilities

e Prepare a pipeline vulnerability assessment to estimate vulnerability during specific
earthquake events

e Document findings in a report
This section summarizes the study, which is included in Appendix C.

Since completion of the 2004 Seismic Vulnerability Assessment, MPMW has implemented several
recommendations including: replacement of the Sharon Heights Pump Station, replacement of
approximately 20,000 feet of pipe (an average of 1,500 feet/year, or about 0.5 percent of the
pipeline system annually), and as part of this report, and is conducting a more detailed pipeline
seismic vulnerability analysis. MPMW is also implementing an Emergency Water Supply Program
to construct three wells for emergency use. The first well will be completed by the end of 2018. In
that time, the SFPUC has also conducted its $4.8 billion WSIP, improving the reliability of the
RWS that supplies the MPMW. The SFPUC’s performance criterion is to deliver average
winter-month usage within 24 hours following any earthquake.

The Upper Zone is, for the most part, on competent (non-liquefiable) soils, but because of its
proximity to the San Andreas Fault, can expect very strong ground motions in a San Andreas
earthquake. The Lower Zone and High Pressure Zone are in areas mapped as having moderate to
high liquefaction susceptibility.

A pipeline vulnerability assessment was conducted considering earthquake shaking intensity and
liquefaction and associated lateral spread. In the Upper Zone, there is one small area mapped as
being liquefiable. It is recommended that the liquefaction probability be quantified, and based on
the results, the pipeline passing through that area be replaced with a seismic resistant pipe. In the
high-level pipeline assessment, it was estimated that there would be approximately two pipeline
breaks and two pipeline leaks in the Upper Zone. It is estimated that with those pipeline failures it
would take thirteen hours to drain the reservoirs if they were full at the time of the event. With that
much time, MPMW staff should be able to isolate one of the reservoirs to keep some water
available for an emergency supply.
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Much of the Lower Zone and High Pressure Zone are constructed on liquefiable soils. Most types
of existing pipe do not perform well in earthquakes in liquefiable soils. In a San Andreas magnitude
7.9 earthquake, an estimated 97 pipeline failures (22 leaks, 75 breaks) would occur, and in a
Hayward magnitude 7.1 earthquake, an estimated 32 pipeline failures (7 leaks, 25 breaks) would
occur. These zones are totally dependent on supply from the SFPUC. The pipeline damage is
estimated to be so extreme that it is unlikely the supply can keep up, and the system will lose
pressure. To mitigate that damage, it is recommended that MPMW place a high priority on
replacement of approximately 50,000 feet of pipe with seismic resistant pipe (shown as red and
orange colored pipelines on Figure 7-4, which shows estimated pipeline leaks and breaks per 1000
feet of pipeline). The initial focus for pipe replacement should be on CIP, AC, PVC and unknown
pipe materials in high liquefaction zone areas. For larger-diameter pipeline that are more critical,
recommended pipeline material and construction methods include steel with butt-welded joints,
DIP with earthquake resistant joints, molecularly oriented PVC pipe (PVCO) with seismic
retrained joints, and HPDE pipe. Of these materials, steel and DIP only considered in soils with
low corrosivity. For smaller-diameter, less critical pipelines, recommendations include steel pipe
with lap or butt-welded joints, DIP with mechanically restrained joints, and PVCO pipe with
double-depth bells. Recommended pipeline materials by zone are summarized in Table 7-5.

High-priority pipeline replacements are addressed in the Pipeline Condition Assessment task,
discussed in Section 7.5.

Other recommendations from the Seismic Vulnerability Assessment include:

e Perform a more comprehensive hazard review, including field survey of geologic
conditions along critical pipeline alignments, review of boreholes, update of
liquefaction and landslide models.

e Update the pipeline analysis prepared in this study based on a more comprehensive
hazard review.

e Conduct both a geotechnical and structural assessment for the two Sand Hill
Reservoirs to assess their capabilities to withstand the scenario earthquakes. There is
no record of previous assessments performed as part of the original design or
thereafter, and code requirements have become more stringent since Reservoir No. 2
(the newer) was constructed in the 1990s.

e Upgrade wood roofs on Sand Hill Reservoirs. Implement geotechnical mitigation.
Identify specific improvements based on the findings of the geotechnical and
structural assessment.

e Conduct a detailed evaluation of the Maintenance Building to assess condition and
retrofit needs.

e Implement a non-structural anchorage program as part of the regular
maintenance budget.

e Update MPMW’s ERD with an Earthquake Annex and an Earthquake Recovery Plan
developed that will provide direction to optimally restore the system.
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Table 7-5. Recommended Pipeline Materials Considering Criticality, Ground Motion,
Liquefaction/Peak Ground Deformation, and Soil Corrosivity

Pressure Ground Liquefaction =~ Peak Ground Recommended Pipe
Zone Criticality Motion Zone Deformation Corrosivity System
Steel with butt welded
joints, DIP with
Upper . Very earthquake resistant
Zone High Strong None None Low joints, PVCO with
seismic restrained
joints, HDPE
Steel with lap welded
joints, DIP with
Upper Moderate Very None None Low mgchanlcal restrained
Zone Strong joints (not wedges),
PVCO with double
depth bell, HDPE
Steel with butt welded
joints, DIP with
Lower . . " earthquake resistant
Zone High | Strong High >4 Low | ioints, PVCO with
seismic restrained
joints, HDPE
Steel with lap welded
Lower joints, DIP with
Zone Moderate Strong High >4" Low mechanically joints,
PVCO with double
depth bell, HDPE
Lower . . " PVCO with seismic
Zone High Strong High >4 Yes restrained joints, HDPE
Lower . " PVCO with seismic
Zone Moderate Strong High >4 Yes restrained joints, HDPE
Lower . " PVCO with seismic
Zone High Strong Moderate <4 Yes restrained joints, HDPE
Lower " PVCO with double
Zone Moderate Strong Moderate <4 Yes depth bell, HDPE
Notes:
Criticality: high — backbone, transmission, large diameter; moderate - smaller diameter residential/commercial. More reliable pipe
is selected for high criticality demands.
Ground motion: very strong — Peak Ground Velocity (PGV) >24 in/sec; strong <= 24 in/sec
Earthquake resistant joints — restrained but allow longitudinal movement
Mechanical restrained joints — requires locking ring, gaskets with wedges not allowed
PVCO — Molecularly oriented PVC AWWA C-909
Double depth bell — accommodates 2X extension before failure
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e Acquire emergency generators and portable pumps. Develop specific
recommendations in operational and recovery plans.? Develop a plan and acquire
required equipment for fueling emergency generators following an earthquake.

e Develop a seismic design procedure manual for new pipelines and tanks. ASCE is
developing a manual of practice for seismic design of water and sewer pipelines that
may fulfill this requirement. MPMW designs very few new tanks. Review seismic
design criteria for new tanks.

7.5 PIPELINE CONDITION ASSESSMENT

To develop a long-term pipeline rehabilitation/replacement (rehab/replacement) plan for MPMW,
a risk assessment was performed to prioritize pipelines with the highest risk of failure for
replacement. This section describes the failure analysis research, the risk assessment methodology
used, and the resulting proposed pipeline rehab/replacement strategy.

7.5.1 Pipeline Asset Inventory

The City’s existing pipeline asset inventory information serves as the foundation of this
assessment, upon which other factors are built. The more complete and accurate the inventory, the
more accurate the results of the risk model are.

Pipeline material and diameter are recorded in MPMW?’s GIS inventory for over 90 percent of the
system, by length. Pipeline installation year, however, is recorded for only 32 percent of the pipes.
The following methodology was used to fill asset inventory gaps described above:

e Pipeline Installation Year: Where possible, pipeline installation year was updated
based on available record drawings or housing construction dates, which is estimated
to have a higher level of accuracy’. Next, the installation year gaps were
approximated using nearby hydrant casting dates, or connecting water main
installation dates, all of which were estimated to the closest decade and have a
medium accuracy level. Lower accuracy assumptions were made for the remaining
pipelines using near-by water main installation years.

e Pipe Material and Diameter: Where possible, pipeline material and/or diameters
were updated according to the limited amount of record drawings available.

2 Per discussions with MPMW, key facilities have generators, including the Administration Building, Sharon Heights
Pump Station and the emergency well. Therefore, no capital project has been included for this recommendation.
3 Housing construction dates were estimated by using Zillow.com as a reference.
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Table 7-6 summarizes the results of the asset inventory improvements for pipeline installation year.

Table 7-6. Water Main Installation Year Approximation Results

Total Length of Pipelines, Linear Feet (LF) ‘

Installation
Year High Accuracy Medium Accuracy Low Accuracy Total Pipeline Length, LF

1940 6,560 3,990 - 10,550 4%
1950 3,066 11,976 4,619 19,661 7%
1960 15,074 29,313 8,384 52,771 18%
1970 29,370 11,397 4,121 44,887 15%
1980 51,208 13,650 4,715 69,573 24%
1990 12,437 7,030 5,290 24,758 9%
2000 26,036 8,464 7177 41,677 14%
2010 9,317 15,522 1,390 26,229 9%

Total 153,068 101,341 35,696 290,105 100%
% of Total 53% 35% 12% - -

7.5.2 AC Pipe Failures

MPMW is particularly concerned with the life expectancy of the large amount of aging AC
pipeline in its distribution system. West Yost reviewed the findings of AC pipeline failure analysis
studies published by water sector agencies and the Water Research Foundation (WRF). These
industry studies have found:

e Pipeline deterioration, like other corrosion processes, slows over time.

¢ Break history is the best predictor of break likelihood.
Additional factors that correlate to failure rates include:

e Installation era: for many pipeline materials, pipelines installed before 1950 have
higher failure rates. But the installation eras after 1950 tend to perform the same, and
not correlate to age.

e Higher pressures can act as stress cycles and take their toll on older pipelines.

e High soil linear extensibility (shrink/swell rate) is another stress cycle that increases
failure rates.
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Field testing that was not found useful in predicting AC pipe failures include:

e AC pipeline external strain loss cannot be correlated with calcium or crushing
strength loss.

e Sulfate, pH and other soil chemistry testing cannot directly be used to predict
failure rates.

¢ Ground slope appears to have little correlation.
7.5.3 Failure Analysis

The risk assessment evaluates the likelihood and consequence of a pipeline failure. For this
analysis, a pipeline failure is considered to be a structural failure that causes a water main
leak/break. Pipeline leaks/breaks must be isolated, dewatered, and disinfected as part of the repair
process, and thus cause water service outages to customers. Leaks/breaks can also require costly
emergency repairs which are disruptive to the community.

Other principal failure mechanisms for pipelines such as hydraulic capacity and water quality
failures are addressed elsewhere in this WSMP, and are, therefore, not included in this analysis.
However, results from the seismic vulnerability assessment are included in this analysis.

7.5.3.1 Risk Assessment Methodology

The likelihood of failure analysis assesses the probability that a failure will occur. The
consequence of failure considers the impact a failure may have on MPMW and its customers. A
rating for both likelihood and consequence of failure was assigned in a risk model for each
pipeline. The risk assessment model then combined the likelihood of failure ratings with the
consequence of failure ratings to develop a comprehensive risk rating. The sections below
summarize the MPMW-specific analysis that used available information to assign a risk level for
each pipeline.

7.5.3.2 Likelihood of Failure

The likelihood of failure analysis considers the probability that a failure will occur in a given water
main. The following factors are considered in determining the likelihood of a structural failure:

e Physical Mortality: As infrastructure ages, its physical condition deteriorates.
Pipeline installation year is used to approximate the remaining useful life of each
pipeline (see Figure 7-5). For many pipeline materials, pipelines installed before 1950
have higher failure rates due to the limits of manufacturing processes before 1950,
therefore, these pipelines will have elevated failure likelihoods.

e Break History: Based on our review of published pipeline failure studies, leak/break
history is the best predictor of break likelihood. The only leak/break records available
for the City are for the past two years (see Figure 7-6). This data, while limited, is still
the most valuable indicator of increased likelihood of failure.

WEST YOST ASSOCIATES 7-14 Menlo Park Municipal Water

April 2018 Woater System Master Plan
w:\c\648\12-15-01\wp\mp\011316_7Ch7



Chapter 7
Existing Water System Evaluation

e Seismic Ground Shaking: Some pipelines are more likely to fail than others in the
event of an earthquake. The San Andreas liquefaction scenario leak and break results
from the Seismic Vulnerability Assessment discussed earlier in this chapter were used
for this factor (see Figure 7-4).

e Exterior Corrosion: Exterior corrosion of the pipeline at the pipe/soil interface
increases the likelihood of failure. While records were not available for the presence
or condition of exterior pipeline wraps or coatings to protect against corrosive soils,
the general assumption can be made that concrete pipelines in soil highly susceptible
to concrete corrosion are generally more likely to sustain exterior corrosion than
pipelines in non-corrosive soils. Soil corrosivity data from the USDA Natural
Resources Conservation Service was used to approximate this factor, as shown in
Figures 7-7 and 7-8.

e Stress/Strain: As found in our review of published pipeline failure studies, higher
working pressures can act as stress cycles and cause higher failure rates in older
pipelines. Therefore, the average day system working pressure results from the
hydraulic analysis performed for this WSMP were used for this factor (shown in
Figure 7-9).

The risk model was applied to each pipeline to produce a single rating for each of the five
likelihood failure factors listed above on a scale of one to five, with five being the highest possible
(worst) rating. Ratings were assigned to each pipeline using the rating basis summarized in
Table 7-7. The model calculated the weighted total of the five scores as the single Likelihood of
Failure rating.

7.5.3.3 Consequence of Failure

The consequence of failure considers the potential impacts from a main break in each segment of
the system. For this analysis, the following potential consequences were considered:

e Reduced Level of Service (LOS): Water service outage, service outage to critical
customers (hospitals, schools, and large water users).

e Public Impacts: Increased traffic due to construction.

e Fiscal Impacts: Emergency pipeline repair costs.

e Environmental Impacts: Chlorinated water discharge to waterways.

WEST YOST ASSOCIATES 7-15 Menlo Park Municipal Water

April 2018 Woater System Master Plan
w:\c\648\12-15-01\wp\mp\011316_7Ch7



up|d J2ISPW WIISAG JDJOAA
ISID A [RdIRIUNWY ind ojusw

S3ILVIDOSSY 1SOA

81-0L-¥0 *PIsIAY 4507
X|SX'$2|0D Ns1 [Puly\SssD Ksir\ Jusssasso uolpuod\a\ |0-6 |-Z L \2\m

G J0 81005 WINWIXey e 01 dn - s101oeH Juswisnipy pue

s1010e4 Bulrey Alewiid jo wns

:2109S 21N|ie JO POOYI@XIT [BI0L

-096| ussmieg

-0.61 usamjeg

-086| ussmjeg

Buney _ _
: d 1sd - 1sd 66- 1sd 62~ d alnssald Bupiopn waysh ulel}g/ssal
Alewig < SI019e4 waLISNIpY Isd Qg1< 1sd 6L 1-00L 1sd 66-08 1Isd 6/-19 1sd 09> d DUDLIOAA WBIsAS leng/ssang
T+ Buirey aaiy] Jo wnwixepn
ANV ‘T < Buney Arewud J| Aynandeosng Aigndaosng Ayngndeosng
] ) ) ) uolsollo) uoIsolI0) uolso.lo) |eus)ey auladid uoIsolI0)
ubIH UM S]eJopo yim MO Yiim pue ejeq AyAISOLI0D [10S Jousxg
€ < slojoed Juswisnlpy ]I0S Ul pajedo] | |1os ul paieso | |10S ul pajedo
T+ Buirey 981yl Jo wnwixep JUBWISSASSY Bunsie
ANV ‘T = Buney Arewud J| 0903 65°0-Lt'0 9v'0-LE€°0 9¢€0-¥1'0 €L'0s Ayngelssuinp olwsieg Peus
puno.ls) olwsleg
Jad sejey Jieday auijadid
sJ010e4 Juswisnlpy Buney
Syee e mocmﬂmom._:aa S3eeT auri »ee aun AI0)SIH Meaigpes AI0)SIH Meau
sanje buney urey edyiniy urey o|buig :_mt v CRINEISEET AT T IN EISEET VTS ISIH AESIANEST IS fesid
OM] JO wnuwixel :Buney Arewld 6961 m.mmsr_ 6861
6561-9id 0661-1sod 1ea A uohe|eisu| Ayiepop [edishud

21607 Buloog

14

€

@

(1saybiy ayy buteq g ‘)semo| ayy Buieq |) Buney

si0)0e4 Buirey ainjred aurjadid Jo pooylExIT "L-, d|qel

sJ010e4 buney Aewlld
Aiobayen

Jojoe4

1S 3Im



Chapter 7
Existing Water System Evaluation

Upon analysis, it was found that pipeline diameter (shown on Figure 7-10) was a nearly complete
proxy for all of the factors listed above:

e Reduced LOS:

— Water Service Outage: Due to the reduced supply capacity, the size and impact of
an outage from a pipeline break generally grows proportionally to the diameter of
the pipeline. The other factor influencing the impact of an outage is redundancy.
There are two primary pipelines that are not looped for redundancy, and would,
therefore, have more significant consequences if these pipelines were to fail. These
two pipelines are: 1) the inlet/outlet pipeline from the Sand Hill Reservoirs, which
would require Sharon Heights Pump Station to supply the zone, without a reliable
means to control pressure; and, 2) the pipeline in Middlefield Road, downstream of
the Burgess Turnout, which would require supplying the zone from other turnouts
at reduced pressure. For this factor, pipeline diameter was used, and the two
non-looped pipelines were elevated to critical levels.

— Service Outage to Critical Customers: The Veterans hospital, all but one of the
schools (the Philip Brooks School), and the largest water users (the SLAC
Laboratory, the Veterans hospital, Facebook, and SRI International) were located
along large-diameter (> 10-inches) pipelines. Therefore, pipe diameter was used as
a proxy for this factor as well.

e Fiscal Impacts: Barring outside cost escalation factors that are not able to be
modeled with available data, emergency pipeline repair costs escalate as pipeline
diameter increases. Therefore, pipeline diameter was used as a proxy for emergency
repair costs.

e Environmental Impacts: San Francisquito Creek and the Atherton Channel are the
only open-channel waterways in the service area. Both discharge to San Francisco
Bay. The impact to the creeks depends on the drainage system. For example, a large
section of the Willows neighborhood drains away from nearby San Francisquito
Creek and discharges to San Francisco Bay. The San Francisquito Creek borders a
single street, Woodland Avenue for approximately 0.7 miles from Middlefield Road
to Menalto Avenue. The risk level of the pipelines in this segment of Woodland Ave
will be elevated for the risk of discharge to a waterway.

e Public Impacts: The City street classification layer was used to evaluate increased
traffic due to construction.

Each pipeline is rated by the model for each consequence of failure factor on a scale of one to five,
with five indicating the highest adverse consequence of failure. Ratings were assigned to each
pipeline using the rating basis summarized in Table 7-8. The model calculated the weighted total
of the ratings for each category as the single Consequence of Failure.
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7.5.3.4 Risk Assessment Results

The risk model applies a series of algorithms to generate the total likelihood and consequence of
failure score for each pipeline, as described above. By plotting the consequence of failure and the
likelihood of failure scores against each other, an overall risk level was assigned to each pipeline.
Risk was prioritized into five levels: High Risk, Medium-High Risk, Medium Risk, Medium-Low
Risk, and Low Risk, as shown in Table 7-9. These risk levels are assigned to the various ranges
using best engineering judgment to determine which combinations of scores warrant the highest
level of concern versus those that warrant lesser levels of concern. The overall risk score is
determined by multiplying the Consequence of Failure and Likelihood of Failure Scores. Pipelines
with an overall risk score of 15 or greater, for example, are considered high risk. Table 7-9 shows
the linear footage of water mains (with a system total of 290,105 LF) that fall into each risk range.
These risk assessment results are shown graphically on Figure 7-11.

Table 7-9. Risk Assessment Results

LF of Likelihood of Failure
Pipelines 4

1

2
K]
4

5 27,5787

Consequence of Failure

290,105

Risk Levels: Dark Green = Low (Overall Risk Score Less than 3),
Light Green = Medium-Low (Overall Risk Score between 3 and 4),
Yellow = Medium (Overall Risk Score between 5 and 9),

Orange = Medium-High (Overall Risk Score between 10 and 14),

The risk assessment results are summarized in Table 7-10, which lists the total LF of pipelines that
fall in each risk level by pressure zone, and also summarizes pipeline lengths for the Bayfront
Area, which includes portions of the Lower Zone and High Pressure Zone.
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Table 7-10. Summary of Risk Assessment Results

Pipeline Length, LF

High
Pressure
Lower Zone Zone Upper Zone Total Bayfront Area(®
Risk Level (% of Total) (% of Total) (% of Total) (% of Total) (% of Total)
47,720 (26%) 35(1%) | 11,961 (15%) | 59,716 (21%) 2,115 (4%)
Medium-Low 56,828 (31%) 1,333 (5%) | 17,783 (22%) | 75,944 (26%) 6,098 (11%)
Medium 50,156 (27%) 4,276 (18%) | 21,369 (26%) | 75,801 (26%) 22,250 (39%)
Medium-Hig o o
h 17,193 (9%) | 2°03(10%) | 14.392(17%) | 34 087 (12%) | 8,208 (14%)
12,247 (7%) 16,113 (66%) | 16,196 (20%) | 44,556 (15%) 18,097 (32%)
Total 184,144 24,260 81,701 290,105 56,768
@ Includes pipes that are located outside of the Bayfront boundary but are critical for supplying the Bayfront area.

The risk assessment provides a generalized priority for pipeline replacement. MPMW should
refine priorities based on more specific needs, such as re-location of pipelines that currently are on
private property and/or under existing structures, such as the Burgess Turnout pipelines under the
Skate Park and on SRI property, projects that should be coordinated with other projects, such as
re-paving projects, etc.

7.5.4 Rehab/Replacement Strategy

MPMW is interested in developing a proactive pipeline replacement program that minimizes
unscheduled water outages. This section provides strategy recommendations for a long-term
rehab/replacement program for pipelines.

7.5.4.1 High-Risk Priorities

This program specifically focused on reducing failure risk. The risk analysis results presented
above should be used to prioritize water mains for replacement — with the high-risk pipelines
replaced first.

To minimize construction impacts to the public, it is recommended that MPMW expand this
analysis to the city-block level so that small-diameter rehab/replacement projects can be planned
to replace the pipeline in the entire residential street.
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7.5.4.2 Construction Methods

Pipeline rehabilitation methods such as cast-in-place pipe can reduce the cost per foot of pipe by
up to 40 percent in some cases, and can significantly extend the useful life of the existing mains.
However, existing failure points such as service taps, service lines, valve connections, and hydrant
assemblies typically remain intact. Therefore, full pipeline replacement is recommended by open
cut construction or pipe bursting construction methods (bursting AC pipe is not recommended).
If MPMW’s position changes from proactive to a reactive one with urgency, this strategy should
be revisited.

7.5.4.3 Recommendations

Considerations for developing improvement project packages include:

e Plan for rehab/replacement projects of $1.2 million (M) or more (base construction
cost, $1.6M with 30 percent contingency). Construction packages of less than
$1.0 million are less attractive to contractors, which limits competition and drives unit
prices much higher.

¢ Implement larger-diameter main replacements and capacity improvement projects in
construction packages of approximately one-half mile of pipeline per year to allow
for project complexities and to reduce traffic impacts in collector and arterial roads.

e As mentioned above, in order to reduce public impacts of small-diameter
rehab/replacement projects, replace the pipeline in the entire street.

e Develop a long-term paving and sidewalk repair program so that there is adequate
planning time to coordinate paving, sidewalk, water, sewer, and drainage projects to
minimize construction impacts on the public — particularly on residential streets and
small business frontages.

e (Coordinate projects with other City-funded projects, such as street paving projects.

e Prioritize re-location of pipelines on private property to public rights-of-way
(e.g., SRI, Facebook Willow Campus, pipeline under Stake Park at Burgess Park).

West Yost recommends funding this program at $1.6 million (M) per year construction costs,
including contingency ($2.0M capital costs in current dollars), which over the WSMP timeframe
(through 2040), would fund projects in the Medium-High and High-Risk categories. This is about
twice the current rate of pipeline replacement funding by MPMW.

7.6 ADVANCED METERING INFRASTRUCTURE EVALUATION

MPMW is considering changing its water meter system from manual meter readers by a private
company to an AMR or AMI system. As part of the WSMP, MPMW requested that West Yost
summarize and evaluate AMR and AMI options. A copy of the analysis is included as Appendix D,
and a summary of the analysis is provided below.
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Implementation of an AMR or AMI system will decrease the time for meter data collection and
improve the efficiency of billing operations. Both technologies provide the opportunity for
increased customer service through more accurate meter reads. AMI also provides utilities with
the opportunity to identify water usage trends in ways that are not achievable with monthly or
bi-monthly meter readings. Using near real-time data to remotely monitor and manage the water
utility infrastructure, utilities with AMI can proactively alert customers of potential leaks or high
water usage.

AMR uses radio frequency communication technology or wireless reading probes to read meters
without requiring a physical read from the meter or entry into the meter box. Readings are typically
collected using walk-by or drive-by data collection devices. AMI builds on AMR infrastructure to
remotely monitor and manage the water utility infrastructure. A fixed base antenna collects radio
reads, and a data management system is used to store and interpret data.

Both AMR and AMI systems require installation of a transceiver at the meter to transmit the data.
MPMW would be interested in a Sensus-based system, since it currently standardizes on Sensus.
Approximately one half of MPMW’s existing meters would be compatible with AMR or AMI and
would not require replacement*. An AMR system requires collection devices to collect and store
meter data. AMI would require an antenna, base station and software to collect and manage data.
The software interfaces with the customer billing system to collect data and transmit information
for billing. A propagation study would be required to locate the AMI base stations. Initial
investigation indicates that two base stations would likely be required — one for the Lower Zone
and High Pressure Zone and one for the Upper Zone.

Many utilities with AMR or AMI have an online interface for customers to view their water use.
Some utilities have found that one full-time staff dedicated solely to customer service calls was
necessary once they switched to AMI. The increase in customer service calls would be less with
AMR, since data reads would only be monthly. Other utilities have found that while there are
equipment maintenance requirements, there was no net change in the maintenance time needed to
service equipment once staff became familiar with troubleshooting the AMR and AMI
equipment issues.

If MPMW elected to install an AMR walk-by system, MPMW could continue to contract with a
private company to read the meters, as it does now. For a drive-by or AMI system, it is presumed
that MPMW would take on the responsibility of meter reading, and could either implement
in-house billing or continue to use a private company to provide billing services. Implementation
of AMI or AMR could be completed as a single program or could be phased in over time. For
example, the City of Redwood City started implementation of an AMI program starting in 2008
but is phasing it in over time so that meters won’t require end-of-life replacement at the same time
and in-house staff can be used to convert meters to AMI. As of early 2017, about 60 percent of
Redwood City’s system was on AMI.

4 Based on a conversation with Craig Molaug from Golden State Flow Measurement, C> OMNI, SR I and SR Il meters
are compatible with AMR or AMI configuration and were therefore assumed not to need replacement. The
above-mentioned models comprise approximately 1,962 of the existing 4,355 meters (roughly half).
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A conceptual-level cost estimate for the installation of AMR or AMI found that the capital costs
were not significantly different, with an estimated cost of $2.37M for AMR compared with an
estimated cost of $2.51M for AMI. The annual costs for the AMI analytical software are higher
than the AMR software support ($23,800 per year difference). The capital improvement program
presented in Chapter 9 includes a budgetary estimate assuming conversion to AMI.

7.7 OTHER RECOMMENDED IMPROVEMENTS

Over the course of the study, other improvements were identified, either by MPMW, or as part of
the different WSMP evaluations. These projects are included to improve system reliability and
operational efficiency, and are summarized below:

New Emergency Interconnection with Cal Water: The City of Menlo Park is
proposing a new Alma Street elevated pedestrian bridge to cross the CalTrain tracks
at Alma Street. West Yost recommends including a new pipeline on the bridge to
provide an emergency interconnection to Cal Water as part of this project. This
project would require approximately 2,000 feet of 12-inch diameter pipeline and a
meter within a vault.

New Emergency Interconnection with City of Palo Alto: The San Francisquito
Creek Joint Powers Authority (SFCJPA) is proposing to replace the Pope/Chaucer
Street Bridge to improve flood protection. West Yost recommends coordinating with
SFCJPA and the City of Palo Alto to include an emergency interconnection to the
City of Palo Alto system as part of this project. This would require approximately 250
feet of 12-inch diameter pipeline, and a meter within a vault.

Residential/Commercial Pressure Regulator Program: A project to retrofit
customer services in the Lower Zone with individual PRVs is recommended, so that
flow from the different PRV stations can be better distributed, and so MPMW is not
so reliant on the Burgess PRV, which has a single-feed pipeline to the Lower Zone.
Approximately 1,800 connections would need to be retrofitted with individual PRVs.
These connections are based on service elevations that are less than 28 feet msl. For
the purposes of developing capital improvement program costs, it was assumed that
all 1,800 connections would need to be retrofitted. However, MPMW during
implementation of this program, MPMW could focus efforts on addressing customers
that are predominately affected first, so that PRV settings can be adjusted, and
proceeding with the remaining connections as needed.

Pressure Monitoring/Reporting at SFPUC Turnouts: Currently, pressures at
SFPUC turnouts are not monitored or recorded by the SCADA system. This project
would install pressure monitors and provide remote terminal units at the turnouts for
reporting information in SCADA. This would improve system monitoring and assist
Operations staff in troubleshooting operational issues associated with turnouts.

Continue Backflow Prevention Program: MPMW currently implements a program
to inspect private backflow prevention devices to ensure that they are working
properly. West Yost recommends that adequate resources be provided for this
program, as it is an essential program to minimize the potential for cross-connection
and pathogen intrusion.
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e Develop Standard Details and Design Guidelines: MPMW is currently developing
standard details and design guidelines. This project should incorporate
recommendations for developing seismic design standards.

e Construction of Metered Connections with East Palo Alto: MPMW has many
interconnections with East Palo Alto near the Bay Front Area and there have been
instances where valves at these interconnections have been wrongly turned. In an
effort to track water going to/coming from East Palo Alto, it is recommended that
these locations be equipped with meters to capture this information. MPMW should
also evaluate whether some of these connections could be consolidated to a few key
locations to reduce costs, since the some of these connections are located less than
within 0.25 miles from one another.

e Develop a Lead Service Replacement Program: California Senate Bill 427
(SB 427) amends the State Health and Safety Code and requires all public water
systems to compile an inventory of known partial or total lead user service lines in
use in its distribution system by July 1, 2018. The bill also requires that that the
public water system take action and replace all known lead user service lines and use
service lines constructed of unknown material by July 1, 2020. MPMW is currently
working on developing an inventory of its service lines to comply with SB 427. Once
the inventory has been developed, it is recommended that a Lead Service Replacement
Program be developed shortly after, to replace service lines that are not compliant.

e Develop an Asset Management Program: To further MPMW rehabilitation and
replacement efforts, it is recommended that an Asset Management Program be
developed. An Asset Management Program would collect additional condition data
from the various MPMW water facilities and identify infrastructure that is in need of
replacement. Capital expenditures would then be prioritized to be spent in
rehabilitating or replacing infrastructure that is deficient (i.e., capacity) and/or is in
the worst condition.

7.8 SUMMARY OF RECOMMENDED IMPROVEMENTS

Table 7-11 summarizes recommended improvements identified in the capacity, seismic
vulnerability, rehabilitation and replacement and advanced metering evaluations, as well as
additional improvements identified during the course of the study. For each improvement, the
reason for the improvement is provided.
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CHAPTER 8
Future Water System Evaluation

This chapter presents the evaluation of the MPMW future water distribution system and its ability
to meet MPMW’s recommended planning and design criteria under future water demand
conditions. West Yost conducted this evaluation using the future demand conditions summarized
in Chapter 3.

The future water system evaluation includes both system capacity and performance evaluations.
The system capacity evaluation includes an analysis of supply and water storage capacity.
The system performance evaluation assesses the future water system’s ability to meet
recommended planning and design criteria under normal (peak hour demand conditions) or fire
flow conditions (future maximum day or peak hour demand plus fire flow). West Yost also
evaluated the future water system water quality and the system’s ability to perform under
emergency outage conditions (assuming loss of SFPUC supply in the Lower and High Pressure
zones). West Yost conducted the future system performance evaluations using the hydraulic model
developed for this WSMP, which is described in Chapter 6, and used to conduct the existing system
evaluation, described in Chapter 7.

Evaluations, findings, and recommendations for addressing any deficiencies identified in the future
water distribution system are included in this chapter. Recommendations were used to develop a
capital improvement program, which is described in Chapter 9.

The following sections present the evaluation methodology and results from the future water
system evaluation:

e Projected Water Demands by Pressure Zone

e Future System Configuration

e Future Water System Facility Capacity Evaluation

e Future Water System Performance Evaluation

e Summary of Recommended Improvements for the Future Water System
8.1 PROJECTED WATER DEMANDS BY PRESSURE ZONE

Table 8-1 summarizes the water demands used for the future water system evaluation by pressure
zone. As discussed in Chapter 3, growth projections and corresponding future water demands were
developed from water analysis zone (WAZ) areas, which defined growth and associated future
water demands within the MPMW service area. The future water demands were spatially located
into the hydraulic model using the WAZ areas. Demands within each WAZ were spread equally
to the demand nodes in the WAZ area.

WEST YOST ASSOCIATES 8-1 Menlo Park Municipal Water
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Chapter 8
Future Water System Evaluation

Table 8-1. Water Demands, Future Conditions

Maximum Day

Average Day Demand® Demand®) Peak Hour Demand®©
Pressure Zone gpm mgd gpm mgd gpm mgd
Lower Zone 1,538 2.2 2,370 3.4 3,334 4.8
High Pressure Zone 632 0.9 973 1.4 1,369 20
Upper Zone 901 1.3 1,712 2.5 3,424 4.9
Total 3,071 4.4 5,055 7.3 8,126 11.7
@ Future average day demand based on Water Analysis Zone projections for 2040, provided by MPMW.
®) Maximum day demand is equal to the associated pressure zone peaking factor multiplied by the average day demand,
refer to Table 3-7.
© Peak Hour demand is equal to the associated pressure zone peaking factor multiplied by the average day demand, refer to
Table 3-7.

As indicated in Table 8-1, MPMW’s future average day demand is expected to be 4.4 mgd, an
increase of approximately 22 percent over existing average day demand. The Lower and Upper
pressure zones are expected to experience a minor growth in demand. However, the High Pressure
Zone demand is expected to more than triple its existing use. From a planning and forecasting
perspective, this future demand is estimated to occur around 2040.

8.2 FUTURE SYSTEM CONFIGURATION

The future system evaluations described in this chapter used a configuration that is the same as the
current system configuration. Initially, integration of the High Pressure Zone and the Lower Zone
was considered, since land uses within the High Pressure Zone are changing from industrial use to
commercial and multi-family residential use, which do not require high operating pressures under
normal operating conditions. This was considered in an effort to minimize the amount of storage
needed. However, upon review with the Menlo Park Fire District, many of the new developments
have fire flow sprinkler systems that are designed for the current high-pressure conditions, and
would be negatively impacted if the High Pressure Zone were to be regulated to a lower pressure
in the future. Therefore, integration of the High Pressure Zone and Lower Zone was only
considered during emergencies, such as an outage of the turnout supplying the High Pressure Zone.
This would be achieved by the installation of check valves where valves are currently closed to
isolate the zones, so that if there were a pressure loss in the High Pressure Zone, the check valves
would open to provide flow from the Lower Zone to the High Pressure Zone.

The future system is also assumed to include two to three wells in the Lower Zone, to provide a
total supply capacity of 3,000 gpm in an emergency. As part of the Supplemental Emergency
Supply Program, one 1,500 gpm well has been installed and will be completed by the end of 2017.
One or more additional wells are planned, to provide a total supply capacity of 3,000 gpm
during emergencies.
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Chapter 8
Future Water System Evaluation

CalTrans is replacing the existing interchange and bridge with a partial cloverleaf-style interchange
at the Willow Road and Highway 101 Interchange. As part of this project, CalTrans is also upgrading
utilities, including water pipelines. This project was not included in the future system model, as it is
not expected to have a significant impact on system hydraulics and will be integrated into the
hydraulic model once the project is completed, and as-built drawings are available. Caltrans expects
to complete work on the interchange in 2018.

8.3 FUTURE WATER SYSTEM FACILITY CAPACITY EVALUATION

To evaluate the capacity of the future water system facilities, the following analyses were conducted:

e Supply Capacity Evaluation

e Storage Capacity Evaluation
The results of the future water system facility capacity evaluations are discussed below.
8.3.1 Supply Capacity Evaluation

The supply capacity of MPMW’s future water system was evaluated to assess the system’s ability
to deliver a reliable firm capacity to serve the existing water service area. Firm capacity assumes
a reduction in total supply or pumping capacity to account for facilities that are out of service at
any given time due to mechanical breakdowns, maintenance, water quality, or other operational
issues. For booster pump stations, firm booster pumping capacity was defined as the total booster
pump station capacity with the largest pump out of service. For pressure regulating stations, which
are hydraulically actuated and are less prone to mechanical failure, the firm capacity was assumed
to equal the total station capacity with all valves in service.

The firm supply or pumping capacity within each pressure zone must equal or exceed: (1) the
maximum day demand in zones with storage; or (2) peak hour plus fire flow in zones without
storage. In zones with storage, maximum day plus fire flow and peak hour demands are met from
a combination of zone supply and storage.

Table 8-2 compares the existing firm supply capacity with required firm supply for future water
demand conditions. The left-hand side of the table shows the pressure zones, and their associated
supplies serving the zone. The right-hand side of the table shows the existing supply capacity, the
required firm supply capacity based on the supply capacity criterion, and the difference between
the existing firm supply capacity and the required firm supply capacity.
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Chapter 8
Future Water System Evaluation

Table 8-2 indicates that the Lower Zone and Upper Zone have surplus supply capacities of
approximately 370 and 1,090 gpm respectively. Based on the criterion listed in Chapter 5, the High
Pressure Zone supply capacity is limited to 4,230 gpm, which is calculated as the maximum flow
rate with a 12 feet per second flow velocity constraint through a 12-inch diameter pipeline.
The High Pressure Zone has a supply capacity deficit of approximately 5,140 gpm, when
comparing supply capacity with unsprinklered fire flow requirements, when limiting flow based
on the above-described maximum velocity criterion. The deficit would drop to 1,139 gpm with
sprinklered fire flow requirements, which are 50 percent of unsprinklered fire flow requirements,
since it is anticipated that as development continues, the majority of buildings will be sprinklered.
This supply capacity deficit would only need to be addressed if the hydraulic evaluation shows
that sufficient flow cannot be provided to the pressure zone to meet fire flow conditions.
The hydraulic analysis discussed in Section 8.4.2 did not show a deficiency and fire flows within
the High Pressure Zone can be supplied with sufficient residual pressure at most locations.
Locations that did not meet fire flow requirements are confined to areas where there are single
feeds to areas that have small diameter pipelines serving them. Improvements to these areas are
recommended and are discussed in more detail in subsequent sections.

8.3.2 Storage Capacity Evaluation

The principal advantages that storage provides for the water system are: operational storage to
balance differences in demands and supplies; emergency storage in case of supply failure; and
water to fight fires. MPMW?’s water storage capacity requirement is to provide an operational
storage component equal to 25 percent of a maximum day demand, an emergency storage
component equal to 50 percent of a maximum day demand and a fire flow storage component
equal to the highest fire flow and duration recommended in a particular pressure zone based on
land uses within the pressure zone.

Table 8-3 compares MPMW’s available water storage capacity with the required storage capacity
by pressure zone, under multiple available storage configurations. Existing storage capacities
reported in the table are based on nominal storage capacities calculated from tank geometry.

The storage table includes results for three scenarios with differing assumptions for the Lower
Zone and High Pressure Zone. The first scenario evaluates the future system with the planned
emergency well supply being implemented for the Emergency Water Supply Program. An
emergency storage credit is applied to account for the well supply, where the emergency storage
credit is calculated as the minimum of: 1) the emergency storage requirement (volume equal to
0.5 times maximum day demand, or 1.71 MG); or, 2) the volume produced by the wells, assuming
an emergency with a 24-hour duration occurring on the maximum demand day (4.32 MG). The
second scenario evaluates the future system with two emergency wells and the fire flow
requirement reduced by 50 percent, since all new developments in the zone will be sprinklered.
The third scenario evaluates the future system with the two emergency wells, reduced fire flow
requirements, and integration of the Lower Zone and High Pressure Zone by adding check-valve
connections that would open to interconnect the High Zone and Lower Zone during an emergency.
Scenarios 2 and 3 are the same for the Upper Zone.

WEST YOST ASSOCIATES 8-5 Menlo Park Municipal Water

April 2018 Woater System Master Plan
w:\c\648\12-15-01\wp\mp\011316_8Ch8



UD|d J2ISOW WBISAG JSIOAN

IBIO A [PdRIUNWY D4 Ojusy

LL-TO"LL *PasiAdy 4o
Xs|x'sAsy\uoupn|AS waysks 1a1om\3\ | 0-6 1-Z 1\8r9\o\m
S3ILVIDOSSY LSOA LS3IM

O
‘(1oyeq)
sn|ding Ayoede)

abeiois

Ajoede) abeiojg

palinbay |ejo0|

(1] + [H] + [2]=1r]

P CEETE

oI\ ‘Aloede) abelolg palinbay

onesado

Ajoede) abeiojg
a|qe|ieny [ejo |

"sinoy 7 Joj wdb 00Q't 0} Juswalinbas moy} a1y ay) Buronpal ‘nopjing Je siapjulids yim pajepdn aq (M SBUOZ ainssald YBIH pue JamoT ay) Ul sBulpjing sswnsse sjuswalinbal moyy a1y ul uoionpal ay] (3)
‘Juswaiinbal abelo)s Aousbiawa ay) 0} pajiWi| Sem JIpaId
abeloys Aousbiawa s|ge|jieAe ay) alojalay} ‘(puewaq Aeq Xe\ B JO %0G) Juswaiinbai abeio)s Aousbiawsa ay) spasoxa (yoes wdb gog‘| Buiwnsse) sjjam om} woly Ayoedes Buidwnd Jsyempunols) (8)
‘|lom Kouabiawae pajajdwod Ajusdal sAD
Y} uo s)sa} Aq pauuyuod se pasn s wdb 0og*| jo Ayoeded uononpoud v (2 'S uonoag ‘G usydey) aas) Aep auo oy ||\ Jalempunols) Aouasbiawg pauueld ay) woly paonpoid awnjoA [e)o} 8y} Uo paseq si JIpal) abeloys Jsjempunols (p)
*(2-G @|qe] ‘g Jeydey) @) sasodind Bujuueld Joy pasapjuuidsun aq 0} pawnssy ‘sinoy { 4o} wdb 0p0‘g SI SISWOISND [EJUBWIUIBACH/[BUON}ISUI JO ‘[ELISNPUI ‘[BIDIBWIWOD Y}IM SBUOZ Ul MO} a1l (D)
*(1-G @|qe] ‘g JeydeyD @8S) puewap Aep wnwixew a8y} jo juasiad g si abeloys Aousbiawg (q)
“(1-G 9|qe] ‘g Jeydey) 98g) puewsap Aep wnwixew ay} jo jusdiad Gz s abelos [euonesadQ (e)
69'¢ 18¢ 960 €l 290 0S°S 000 0S°S SHONISSIY 4 auoz Jeddn
lIIH pueg
2u0Z 1amoT
wouy Auoeden
(en) L0¢ 960 0.0 Ggeo 0.0 0.0 000 IIBM I8¥eMpunoio vl uoz aunssaid YbiH
Aouabiawy
Bulureway
() SIIPM
(1871) cs'e 96°0 (7% G8'0 VL VL 000 Jarempunolo 7'e SU0Z JamoT]
Aousbiawg
(o Siuswainbay mo|4 8il4 paoNpay puUE ‘SBUOZ JOMOT PUE aInssald UBIH Usamjaq suoioauuo) aAleA %08y (wdb 0051 @ yoes) siiom Aousbiawz z yim waeisAs aning
69°¢ 18¢ 960 €l 290 0SS 000 0SS SHONIBSTY 4 auoz Jeddn
lIIH pueg
(102 L0¢ 960 0.0 Ggeo 000 000 000 - vl uoz aunssaid YbiH
(o) SIIPM
(181) [4R 960 VL G8'0 VL L2 000 Jarempunols e 8U0Z JaMoT]
Aouabiawy
u sjuswalinbay Mo|4 ali4 paonpay pue (wdb 900G L ® yoea) s||op Aousbiaw3 g yim waisAs aining
€Ll 11°€ c6'L €'l 290 0SS 000 0SS SHOMBSEY gc auoz Jaddn
lIIH puesg
(£672) 16C 6l 040 Se0 000 000 000 - vl uoz ainssaid ybiH
() SIIPM
(2272) 5144 6L VL G8'0 VL VL 000 Jarempunolo v'e SU0Z JamoT]
Aousbiawy
(wdb 0og‘L @ yoea) s||oM\ Aouabiawg g yim walsAg ainng

Jpai) abeiois
Ja)eMpunols)
Aousbiawg

Ajoede) abeiojg Ayjoey pbw ‘puewag

Ae@ wnwixe

8U0Z 8Inssaid

o ‘Aioede) abelols a|qe|ieny

suonipuo) aining ‘Ayoede) abelols palinbay pue s|ge|ieAy jo uosiiedwo) "g-8 a|geL




Chapter 8
Future Water System Evaluation

The comparison between available and required storage capacities indicates that there is a future
water storage capacity deficit in the Lower and High Pressure Zones. Depending on the scenario,
the storage deficits range from 1.8 MG to 2.8 MG for the Lower Zone, and 1.3 MG to 3.0 MG for
the High Pressure Zone. Installing wells in the Lower Zone increases the emergency storage credit
and installing check valves between the Lower Zone and High Pressure Zone increases the
available storage capacity in the High Pressure Zone. The required storage capacity can also be
reduced if sprinklers are installed. The Upper Zone is projected to have a surplus of 1.7 MG to
2.7 MG, based on the fire flow requirements.

MPMW has indicated, based on previous evaluations, that there are no feasible storage sites for
the High Pressure Zone. Therefore, a new storage reservoir is recommended for Lower Zone, with
a total storage capacity of 2.5 MG, and installation of check valves to interconnect the Lower Zone
and High Zone during an emergency. This volume of storage provides for operational, fire and
emergency storage for the Lower Zone and emergency storage volume for the High Zone.
Operational and fire flow for the High Zone would continue to be provided from SFPUC.
Appendix E summarizes minimum site requirements for tanks of various heights. A focused siting
study would be needed to determine the location for the new storage tank.

8.4 FUTURE WATER SYSTEM PERFORMANCE EVALUATION

This section discusses the hydraulic performance evaluation of the future water distribution
system. The following evaluations were performed to assess distribution system performance
under future water demand conditions:

e Normal Operating Conditions: This scenario evaluates customer service pressures in
the system during a peak hour demand condition, the highest demand anticipated
during normal operations.

e Fire Flow Conditions: This scenario evaluates future fire flow availability in the
system under a maximum day demand condition in the Upper Zone, where storage
is assumed to supplement supply if a fire were to occur under higher demand
conditions, and under a peak hour demand condition in the Lower and High Pressure
Zones, where system demand and fire flow must both be met from the supply source,
unless storage is constructed in the future.

e Water Quality Operations: Average Day Demand Scenario: This scenario evaluates
water age in the system under an average day demand condition, which would be
typical of spring or fall operations.

e Emergency Operations: This scenario evaluates customer service pressures in the
system during an average day demand condition when all flow is supplied from the
two proposed emergency wells.

These four scenarios use the hydraulic model developed for the WSMP to evaluate the future water
system performance. The future water system is expected to deliver peak hour flows, maximum
day plus fire flow or peak hour demand plus fire flow, and average day demand flow during an
emergency within the acceptable pressure, velocity, and head loss ranges as identified in the planning
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Chapter 8
Future Water System Evaluation

and design criteria presented in Chapter 5. For the Lower Zone and High Zone, evaluations
conservatively do not include new storage, since the location and timing of storage is uncertain.

The future water system performance evaluation identifies necessary improvements to support
MPMW’s future projected water demands while meeting MPMW’s recommended water system
planning and design criteria.

8.4.1 Normal Operating Conditions

A steady-state (snapshot in time) hydraulic analysis was conducted using the hydraulic model to
evaluate system performance under a future peak hour demand condition. As shown in Table 8-1,
the peak hour demand for the future water service area was calculated to be approximately
8,100 gpm (12 mgd). For the Upper Zone, this analysis assumed the Sand Hill Reservoirs are
75 percent full and that the Sharon Heights Pump Station is off.

During a peak hour demand scenario, a minimum pressure of 40 psi must be maintained at service
connections throughout the entire water system. For pipelines, it is recommended that maximum
velocities should not exceed 4 feet per second (ft/s) in transmission pipelines or 5 ft/s in
distribution pipelines during normal demand conditions, to help minimize energy (pumping) costs
and excessive head loss due to undersized pipelines.

Results from the peak hour demand simulation indicate that the future water system could adequately
meet MPMW’s minimum pressure criterion of 40 psi at all customer services, except for the
locations shown in red on Figures 8-1A and 8-1B. Results for the Lower Zone and High Pressure
Zone are shown on Figure 8-1A, and indicated that pressures range from 40 psi to 80 psi in the
Lower Zone and are 120 psi and higher in the High Pressure Zone. Pressures in the High Pressure
zone are higher than 120 psi due to the unregulated connection to the SFPUC system.

In the Upper Zone (Figure 8-1B), pressures less than 40 psi occur immediately downstream of the
Sand Hill Reservoir and along the reservoir outlet pipeline, where service elevations are within
approximately 100 feet of the elevation of the water surface in the Sand Hill Reservoirs.
The SLAC has a turnout on the reservoir outlet pipeline that includes a booster pump to provide
flow at adequate pressure. All other locations in the Upper Zone range from 40 psi to 120 psi,
depending on location and elevation. Since customer demands can be met with adequate pressure
for all pressure zones, no improvements are required.

8.4.2 Fire Flow Conditions

To evaluate the future water system for fire flow conditions, InfoWater’s “Available Fire Flow
Analysis” tool was used to determine the available fire flow at a minimum residual pressure of
20 psi and a maximum velocity constraint of 12 ft/s. For the future system fire flow analysis, key
junctions that represent hydrant locations were evaluated to determine the available flow that can
be provided, while meeting the maximum day demand in the Upper Zone and a peak hour demand
in the Lower and High Pressure Zones. The analysis assumed that storage reservoirs are 75 percent
full and that the Sharon Heights Pump Station is off.
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Chapter 8
Future Water System Evaluation

Figures 8-2A, 8-2B, 8-2C, and 8-2D summarize the available fire flow at each tested hydrant
location while meeting the minimum residual pressure criterion of 20 psi. Figures 8-2A and 8-2B
show results for the system with fire flow criteria based on non-sprinklered services.
Non-sprinklered fire flow requirements range from 1000 gpm for single-family residential to
8000 gpm for multi-family residential, commercial, industrial and institutional uses. Figures 8-2C
and 8-2D present results with fire flow criteria based on sprinklered services. For customers with
sprinklers, fire flow requirements are 50 percent of requirements. On each of the figures, locations
that meet the fire flow requirements are shown in green. Locations that don’t meet fire flow
requirements are shown in red. Available fire flow, in gpm, is also noted for locations that do not
meet fire flow requirements.

Figures 8-2A and 8-2B indicate that there are numerous locations that don’t meet the non-sprinklered
fire flow criteria. These tend to be in locations where there are higher fire flow requirements and
hydraulic constraints due to small-diameter pipelines, and/or areas where elevations are higher and
static pressures are lower. Figures 8-2C and 8-2D show that the majority of locations meet
sprinklered fire flow requirements. For the Lower and High Pressure Zones (Figure 8-2C), deficient
areas are confined to areas where there are single feeds to an area, and the O’Brien Drive area in the
Lower Zone, east of Willow Road, where there are small diameter pipelines supplying the area that
constrain flow to the area. For the Upper Zone, there are isolated dead-end pipelines and/or
small-diameter pipelines where fire flows are less than the 4,000 gpm criterion for multi-family
residential, commercial, industrial and institutional land use required. However, all but one of these
locations have flows are within 100 to 500 gpm of meeting the requirement.

Improvements were evaluated for the future system to improve fire flow. The analysis focused on
meeting fire flow requirements using the sprinklered requirements, since new developments will
be required to be sprinklered. Figure 8-3 shows improvement projects for the Lower Zone and
High Pressure Zone, and the available fire flows after making improvements. No improvements
were identified for the Upper Zone, since available fire flows are higher than sprinklered fire flow
criteria in most locations, and only slightly less than criteria in the areas where sprinklered fire
flow criteria are not met.

8.4.3 Water Quality Operations

To evaluate the future water quality of the system under the average day demand scenario, a water
quality analysis was performed to determine the water age at various locations throughout the
system. For the water age analysis, water entering the system is assumed to have a water age of
zero. As water travels through the system or is detained in system storage, it ages.

Figures 8-4A and 8-4B summarize the maximum water age at each junction location under average
day demands. In the Lower Zone (Figure 8-4A), the maximum water age is typically less than
24 hours (purple dots), with a few locations showing water age of 24 to 48 hours (light blue dots).
The addition of a storage tank in the future would increase water age, but the tank would be a
ground-level tank with a booster pump station, providing flexibility to operate storage to manage
water quality.
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Chapter 8
Future Water System Evaluation

As shown on upper right portion of Figure 8-4A, there is a 2.5-mile long pipeline that runs along
the Highway 84 frontage road to the Dumbarton Bridge entrance, where there is a hydrant, and
then the pipeline loops back to a PG&E electrical substation. The pipeline is a 12-inch diameter
pipeline, and contains about 80,000 gallons of water. The water age is high due to the large volume
of water in the pipeline and very limited usage most of the time. The model shows that the water
age is greater than 120 hours (during normal operating conditions), and review of the results
indicate that water would continue to age because of the very low demand at the substation.

MPMW confirmed that it is difficult to maintain a chlorine residual in this pipeline, and that it
cannot easily, economically, or practically be flushed, due to the large volume of water that would
need to be discharged. There are service meters at a City-owned pump station south of
Highway 84, at the Dumbarton pier, and at the electrical substation. Based on review and
discussion of options with MPMW, West Yost recommends that this pipeline be designated as a
non-potable water fire-service pipeline, with a State Water Resources Control Board, Division of
Drinking Water (DDW) approved cross-connection control assembly that separates it from the
potable water system, and with appropriate signage at the pump station, Dumbarton pier and
electrical substation to indicate that the water is non-potable.

A DDW-approved backflow prevention assembly should be installed at the point where the
fire-service pipeline connects to MPMW’s distribution system to provide the DDW-required
separation of the non-potable fire-service pipeline from its potable water system.

MPMW should discuss with its DDW District Engineer whether DDW will require a permit
amendment that documents that this non-potable fire-service pipeline is separated from its potable
water distribution system by an appropriate backflow prevention assembly, or if this could be
addressed and approved by DDW through its annual inspection report.

MPMW should amend its water system operating permit to indicate that its 12-inch diameter
fire-service pipeline provides non-potable water service to toilet, sink, and other water service
facilities at PG&E’s substation and its pump station, that the new backflow prevention assembly
will be inspected and tested annually, that appropriate signage about non-potable water being used
at all restrooms and other locations, and that bottled water will be provided for personal
consumption use at locations where there currently is potable water service.

For the water age analysis of the Upper Zone, Sand Hill Reservoirs were assumed to operate at
lower levels, consistent with wintertime operations, with levels ranging from 8 feet to 12 feet.
Results show that the maximum water age ranges from 72 hours to 96 hours, with a few locations
where water age exceeds 120 hours. Water ages are generally higher in the Upper Zone because
of the storage in the zone. MPMW’s practice of operating at lower levels during the winter months
when demands are low helps to reduce water age and maintain chlorine residual, and this practice
should be continued. MPMW has also purchased mixers that will be installed at the reservoirs.

For dead end pipelines with very low demands, West Yost recommends installation of automated
valves at blowoffs to periodically flush the pipeline if MPMW has particular locations where there
are problems maintaining residual.
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Chapter 8
Future Water System Evaluation

8.4.4 Emergency Operations

Emergency operations were evaluated for each zone, assuming loss of SFPUC supply, and for the
Upper Zone, loss of the reservoirs. For the Lower Zone and High Pressure Zone, a hydraulic
analysis was performed to evaluate meeting system demands from emergency wells. For the
Upper Zone, calculations were prepared to evaluate duration of service under future average day
demand conditions with the existing storage reservoirs available.

For the Lower Zone and High Pressure Zone analysis, all SFPUC turnouts were assumed to be out
of service, with wells supplying the average day demand of 2,100 gpm. MPMW has not yet
determined the siting of additional wells besides the one that has been installed at the
Corporation Yard. West Yost reviewed potential sites identified in the Supplemental Emergency
Water Supply Program, picking the Willow Oaks Park site, since it is closest to the existing well, to
check that supply could be distributed to all areas of the Lower Zone and High Pressure Zone at
adequate pressure.

Three check valves are also recommended to provide service during an outage: two check valves
to interconnect the Lower Zone and High Pressure Zone at locations where there are currently
normally closed valves, and one check valve on a normally closed valve that would connect the
SRI service, which is currently directly served from the SFPUC turnout without pressure
regulation, to the Lower Zone. Check valve connections at these locations, where normally closed
valves separate the regulated Lower Zone and the unregulated High Pressure Zone or SRI service,
would allow water from the Lower Zone to enter these areas, enabling continuous service in the
event of an emergency. Under normal operations, the check valve would prevent water from the
higher pressure unregulated zones from entering the Lower Zone.

Figure 8-5 shows results of the analysis. As the figure shows, pressures in the Lower Zone and
High Pressure Zone range from 60 to 100 psi, depending on location. The High Pressure Zone and
the SRI service would be served through the proposed check-valve locations, shown on the figure,
which would interconnect them to the Lower Zone and provide service based on the operating
gradient of the Lower Zone.

For the Upper Zone, the Sand Hill reservoirs are operated between 8 to 12 feet during the winter
months, which corresponds to 1.8 MG to 3.0 MG of storage. The Upper Zone future average day
demand is 901 gpm. Assuming that the reservoirs are at an operating level of 8 feet or 1.7 MG,
they would be able to supply the zone for 32 hours under future average day demand conditions.
Based on the bottom elevation of the reservoir of 474 feet msl, Upper Zone static pressures range
from 50 to 132 psi, indicating that Upper Zone would have adequate pressure as long as there is
water in the reservoirs.

In the event of an outage of the Sand Hill Reservoirs, the zone is supplied by the Sharon Heights
Pump Station. The pump station includes fixed speed pumps, making it difficult to control system
pressure if the reservoirs are offline. Installation of a variable frequency drive is recommended, to
allow operation of a pump on system pressure, when the reservoirs are out of service.
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Chapter 8
Future Water System Evaluation

8.5 SUMMARY OF RECOMMENDED IMPROVEMENTS FOR THE FUTURE WATER SYSTEM

Table 8-4 summarizes recommended improvements. The top portion of the table summarizes
capacity improvements based on the facilities capacity analysis and hydraulic analysis. The middle
portion of the table summarizes improvements based on the water quality analysis. The bottom
portion of the table summarizes reliability improvements, based on improving system reliability
during emergencies.
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CHAPTER 9
Recommended Capital Improvement Program

This chapter presents the recommended Capital Improvement Program (CIP) for the City’s
existing and future water system based on the evaluations described in Chapters 7 and 8 of this
WSMP. This chapter also includes some recommendations identified as part of the O&M
evaluation, and other improvements identified through discussion with MPMW staff. The chapter
provides a summary of the recommended capital improvement projects, along with estimates of
probable construction costs. Probable construction cost estimates are developed individually for
each proposed improvement project.

It should be noted that the recommended CIP only identifies improvements at a Master Plan level
and does not necessarily include all required on-site infrastructure, or provide design of
improvements. Subsequent detailed design is required to determine the exact sizes and locations
of these recommended improvements.

9.1 COST ASSUMPTIONS

Construction costs are presented in August 2017 dollars based on an Engineering News Record
(ENR) Construction Cost Index (CCI) of 12,037 (San Francisco Average). Construction costs were
developed based on bids on other water facilities for the design projects and from standard cost
estimating guides. The total CIP cost includes mark-ups equal to 69 percent of the estimated base
construction costs.! A design and construction contingency of 30 percent of the base construction
costs is used. Markups for professional services during design and construction are 30 percent of
the base construction costs plus the design and construction contingency, as listed below.

e Design and Construction Contingency: 30 percent

e Professional Services: 30 percent of the base construction cost plus the Design and
Construction Contingency. Professional services are comprised of the following:

Design: 10 percent
Construction Management and Inspection: 10 percent
Permitting, Regulatory and CEQA Compliance: 5 percent
City Administration, Public Outreach, and Legal: 5 percent
Total: 30 percent

For this WSMP, it is assumed that recommended distribution system facilities will be developed
in public rights-of-way or on public property; therefore, land acquisition costs have not been
included. However, for the proposed tank a land lease/purchase cost was assumed using the same
rate that the City pays for existing emergency well site. The construction cost estimates do not
include costs for annual O&M. A complete description of the assumptions used in the development
of the estimated probable construction costs is provided in Appendix F.

! The overall mark-up is compounded: [ {Base Construction Cost (1.0) + Design and Construction Contingency (0.3)
= 1.3} + Professional services (1.3 x 0.3 =0.39)] = 1.69 x Base Construction Cost.

WEST YOST ASSOCIATES 9-1 Menlo Park Municipal Water

April 2018 Woater System Master Plan
w:\c\648\12-15-01\wp\mp\011316_9Ch9



Chapter 9
Recommended Capital Improvement Program

9.2 RECOMMENDED CAPITAL IMPROVEMENT PROGRAM

The overall recommended water system capital improvement projects are listed in Table 9-1 and
shown on Figure 9-1A and Figure 9-1B. The recommended CIP has a total capital cost of just over
$89M. Recommended capital improvement projects are categorized by improvement type
(i.e., capacity, reliability, rehabilitation and replacement, and other). In addition, because of the
magnitude of the CIP, projects have been prioritized into very high, high and medium priority,
which can be used to evaluate implementation timing of projects based on affordability to the
MPMW. Priorities were assigned based on perceived risk of not implementing particular projects
and are summarized in the sections below.

9.2.1 Very High Priority Improvements
Very high priority projects total $53M in capital costs and include the following:

e Continue to implement MPMW’s Emergency Well Supply Program;

e Continue to implement MPMW’s pipeline replacement program, increasing the level
of spending to at least $1.6M per year, construction costs (with contingencies) in
current dollars;

¢ Implement emergency metered interconnections with Palo Alto and Cal Water;
e Complete Seismic evaluation of Sand Hill Reservoirs;

e Equip the Lower Zone at locations near SRI and the High Pressure Zone with check
valves to improve emergency preparedness;

e Complete post-earthquake planning documents to improve earthquake readiness;
e Develop and acquire equipment for re-fueling generators following an earthquake;

e Implement a non-structural anchorage program as part of the regular
maintenance budget;

e Develop and update MPMW’s Standard Details and Design Guidelines; and

e Install reservoir mixers at the Sand Hill Reservoirs to avoid stratification and improve
water quality.

These projects are deemed very high priority because they improve system resiliency, address
aging facilities and improve MPMW'’s earthquake planning and response, and there is a higher
risk if improvements are not implemented. West Yost recommends funding the pipeline
replacement program at $1.6 million (M) per year ($1.2M base construction cost plus 30 percent
contingency), which over the WSMP timeframe (through 2040), would fund projects in the
Medium-High and High-Risk categories. This is about twice the current rate of pipeline
replacement funding by MPMW. It is estimated that $1.6M per year would fund approximately
0.6 to 0.9 miles per year, depending on the diameter and ease of construction.

WEST YOST ASSOCIATES 9-2 Menlo Park Municipal Water

April 2018 Woater System Master Plan
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Table 9-1. Recommended Water Distribution System Capital Improvement Program(a)

Capital Cost
|mprovement Estimated (inClUdeS
Type Reason for Improvement Improvement Description Location Priority Construction Cost® mark-ups)
Capacity Improvements
Fire Flow Improvements
CAP-01 High Pressure Fire Flow 2,030 feet of new 12-inch pipe Along Haven Avenue west of 3585 Haven Avenue High $975,000 $1,268,000
CAP-02 High Pressure Fire Flow 740 feet of replace 12-inch pipe Along Chilco Street betwe(;r:rgstnstltutlon Drive and Chilco High $354,000 $460,000
Along private easements between O'Brien Drive and alley
CAP-03 Lower Fire Flow 600 feet of new 12-inch pipe south of O'Brien Drive west of 1330 Obrien Drive; Along High $285,000 $371,000
. o . private easements between O'Brien Drive and alley south of
Improvements listed in this section are needed to o . . .
address fire flow deficiencies identified in the O'Brien Drive west of 1460 Obrien Drive
hydraulic analysis Along O'Brien Drive between Willow Road and Kelly Court;
CAP-04 Lower Fire Flow 2,110 feet of replace 12-inch pipe Along private easement east of Willow Road and north of Ivy High $1,014,000 $1,318,000
Drive
g . 360 feet of replace 8-inch pipe, 440 feet of replace 10{ Along Laurel Street West of Burgess PRV Station; along .
CAP-05 Lower Fire Flow inch pipe, 440 feet of replace 12-inch pipe private easement west of Burgess PRV Station High $508,000 $660,000
CAP-06 Lower Fire Flow 770 feet of replace 10-inch pipe Within Corporate Yard High $318,000 $413,000
Subtotal $3,454,000 $4,490,000
Storage Improvements
CAP-07 Lower Storage Tank and booster pump station improvements are 2.5 MG Storage Tank (partially buried)® Medium $10,948,000 $14,233,000
recommended to meet operational, emergency, and T8D"
fire flow storage needs of the Lower and High 7.5 mgd (firm capacity) booster pump station and
CAP-08 Lower Storage Pressure Zone associated on-site back up generator for storage Medium $3,272,000 $4,253,000
tank®
Subtotal $14,220,000 $18,486,000
Total Capacity Improvements $17,674,000 $22,976,000
Reliability Improvements
Upgrade/replace wood roofs on Sand Hill Reservoirs
Reliability | Mitigate seismic and geotechnical hazards. Specific and mitigate geotechnical concerns. Value is a . ) .
REL-01 Upper Improvement |  project dependent on findings of Project REL-07 placeholder budget and should be revised with the Sand Hill Reservoirs High $3,900,000 $5.070,000
findings from MISC-03¢
REL-02 Lower, High Reliability Mitigate seismic hazard. Implement a non-structural gnchorage program as System-Wide Very High $20,000 $26,000
Pressure, Upper | Improvement part of the regular maintenance budget
New metered interconnection with Cal Water at the
Reliability - Alma Street Crossing. Project assumes an estimated . . . . .
REL-03 Lower Improvement Improves emergency supply reliability 2,000 LF of 12-inch pipeline, with a portion within a At the intersection of EI Camino Real and Middle Avenue Very High $1,112,000 $1,500,000
new pedestrian bridge, and meter within a vault.
New metered interconnection with City of Palo Alto at
o the Pope Chaucer Bridge (San Francisquito Creek).
REL-04 Lower Reliability Improves emergency supply reliability Project assumes an estimated 250 LF of new 12-inch Along Chaucer Street, between Woodland and Palo Alto Very High $228,000 $297,000
Improvement L L . Avenues.
pipeline, all assumed to be within a new bridge, and a
meter within a vault
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Table 9-1. Recommended Water Distribution System Capital Improvement Program(a

)

Capital Cost
|mprovement Estimated (inClUdeS
Type Reason for Improvement Improvement Description Location Priority Construction Cost® mark-ups)
Implement a residential/commercial pressure
regulator program in the lower zone to help keep
Reliability | Allows more use of Chilco and Madera PRV stations, | customer service pressures from exceeding 80 psi, . .
REL-05 Lower Improvement with less reliance on Burgess PRV station. allowing Chilco and Madera pressure regulating Various High $1,872,000 $2,434,000
station settings to be set equal to the Burgess PRV
station™
REL-06 Lower Zone Reliability Cannot maintain watgr qgallty in large-diameter Conversion of Dumbarton plpellne (12-inch) into a Dumbarton Bridge High $100,000 $130,000
Improvement pipeline non-potable pipeline
REL-07 Lower, High Reliability Improve water quality Installation of automateq blowoffs at dead-end System-Wide High $150,000 $195,000
Pressure, Upper | Improvement locations
REL-08 Upper Reliability Improve water quality Reservoir Mixers at Sand Hill Reservoirs to avoid Sand Hill Reservoirs Very High $120,000 $156,000
Improvement reservoir stratification and improve water quality
- Planned as part of the Supplemental Emergency . .
) Reliability ) h New well with a design flow of 1,500 gpm and 0 .
REL-09 Lower Improvement Water Supply Project to provide emergency supply to dynamic head of 265 feet, 100 feet of 12-inch pipe TBD Very High $3,295,000 $4,284,000
Lower Zone.
R Planned as part of the Supplemental Emergency L .
REL-10 Lower Reliability 1\ ter Supply Project, only if two wells cannot supply | e Vel required if REL-01 is unable to meet a TBDY Very High $3,295,000 $4,284,000
Improvement o design production of 1,500 gpm.
program objective of 3,000 gpm
SRl is served directly from the SFPUC Burgess
turnout without pressure regulation. Replacing the One 10-inch check valve, required to be able to
existing normally closed valve with a check valve provide supply from the Lower Zone to SRI In the
REL-11 Lower Reliability |would |nterconnect§ Lower Zone.to SRl if the SFPUC evc_ant that the Burgess SFPUC turnput is out of At Burgess PRV Station Very High $65,000 $85.000
Improvement Burgess turnout is out of service. Under normal service. Check valve assumed to be installed near
conditions, the check valve would prevent the existing normally closed valve between the 10-
unregulated high pressure water from flowing into the inch bypass and the Burgess PRV station.
Lower Zone.
The High Pressure Zone is served directly from the
SFPUC Hill Turnout. Replacing the existing normally Two 12-inch check valve, required to be able to
Reliabilit closed valves with check valves would Interconnect |provide supply from the Lower Zone if the Hill SFPUC One at intersection of Del Norte Avenue and Terminal
REL-12 High Pressure y the Lower Zone and High Pressure Zone if the Hill turnout is out of service. Both check valves are Avenue; One at intersection of Del Norte Avenue and Market Very High $130,000 $169,000
Improvement . . . . L
turnout is out of service. Under normal conditions, the| assumed to be installed at existing normally closed Place
check valve would prevent unregulated hugh valve locations.
pressure water from flowing into the Lower Zone.
REL-13 Upper Reliability Improve.s pressure managemgnt in Uppgr Zone Egmp Sharon Heights Pump Statlgn with VFD's to Sharon Heights Pump Station Medium $195,000 $254,000
Improvement during outage of Sand Hill Reservoirs. improve pressure management in Upper Zone
Total Reliability Improvements $14,482,000 $18,884,000

WEST YOST ASSOCIATES
w\c\648\12-15-01\e\CIP\CIPRev.xlsx
Last Revised: 04-10-18

Menlo Park Municipal Water

Page 2 of 4 Water System Master Plan



(THIS PAGE LEFT BLANK INTENTIONALLY)



Table 9-1. Recommended Water Distribution System Capital Improvement Program(a)

Capital Cost
|mprovement Estimated (inClUdeS
Type Reason for Improvement Improvement Description Location Priority Construction Cost® mark-ups)
Rehabilitation and Replacement Improvements
Pipeline replacement program, budgeted at
Needed to maintain and improve the system. $1.6M/year (Constructions c_ost W|_th contmg_enmes in
L . e . - current dollars, or $2.0M/yr in capital costs in current
Pipelines identified in the Seismic Vulnerability ) . . . L . e .
Lower. Hiah Assessment are targeted as highest oriority. As part dollars) from 2018 through 2040. Capacity projects | System-Wide, with focus on pipelines identified in Seismic
RR-01 19 Program . 9 9 priority. AS p to improve fire flow shown above ($3.45M) are Vulnerability Assessment and Capacity Evaluation as Highest Very High $32,426,000 $42,150,000
Pressure, Upper of this program, MPMW should also identify . e
s L . budgeted separately, but assumed to be part of this Priority
opportunities to re-locate pipelines on private program
property to current rights-of-way Therefore, remaining overall cost equals:
[ $1.6M/year x 23 years] - $3.45M
Total Rehabilitation and Replacement Improvements $32,426,000 $42,150,000
Other System Improvements and Studies
Conduct pipeline hazard assessment (including field
Lower, High Refines information for pipeline replacements to survey of geologic conditions along critical pipeline . )
MISC-01 Pressure, Upper Other address seismic hazards. segments, review of boreholes, update liquefaction System-Wide Medium $50,000 $65,000
and landslide models)©
i ine i i ipeli Update Pipeline analysis based on updated
MISC-02 Lower, High Other Refine information for_plpgllne replacements to p Ipeli ysi © up System-Wide Medium $20,000 $26,000
Pressure, Upper address seismic hazards. hazard assessment"®
i i Conduct a structural, geotechnical, and seismic , . .
MISC-03 Upper Other Addresses current codes which are more stringent e @ STUCTE', gearechnical, and seismi Sand Hill Reservoirs Very High $60,000 $78,000
than codes in place when structures were designed. evaluation of Sand Hill Reservoir site'd
Assess condition and identify retrofit needs to ) ) G (@) . .
MISC-04 Other mitigate selsmic hazards. Conduct evaluation of Maintenance Building Burgess Drive Medium $20,000 $26,000
i i i Develop post earthquake operational and
MISC-05 Lower, High Other Provide plan for opergtlonal response and recovery pp q (p) System-Wide Very High $40,000 $52.000
Pressure, Upper following earthquake recovery plan‘
MISC-06 Lower, High Other Specific recommendatlons to be developed in Develop a plan and acqm_re equipment for re-fueling System-Wide Very High $50,000 $65,000
Pressure, Upper operational and recovery plans. generators following an earthquake
MPMW is currently developing standard details and
design guidelines. This project should incorporate
MISC-07 -- Other seismic design procedures or reference ASCE Develop Standard Details and Design Guidelines System-Wide Very High $50,000 $65,000
manual of practice for seismic design of water and
sewer pipelines.
i i ili i Meter Replacement/Enhancement Program
MISC-08 Lower, High Other Replace aging .me.ters, facilitate data collection and p g(k) System-Wide High $3.475,183 $4.518,000
Pressure, Upper monitoring, reduce water loss. (assumes full system upgrade to AMI)
MISC-09 Lower and High Other Improve system monitoring Install pressure monitors and connect all turnouts to At Burgess, Chilco, Madera and Hill turnouts Medium $780,000 $1,014,000
Pressure SCADA System
MISC-10 Lower, High Other Protects system from cross-contamination. Continued Implemgntatlon of the Backflow System-Wide Underway -- --
Pressure, Upper Prevention Program
MISC-11 -- Other Increase sustainability of potable water supply. Conduct further recycled watelr studies for continued System-Wide Medium $150,000 $195,000
development of this program
Provides MPMW with a means for metering water Construct metered connections and replace valves at
MISC-12 Lower Other that may need to be supplied to East Palo Alto in the . . . P University Avenue, O'Brien Drive and Willow Road Medium Cost to be Determined
interties with East Palo Alto
event of an emergency.
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Table 9-1. Recommended Water Distribution System Capital Improvement Program(a)

Capital Cost
|mprovement Estimated (inClUdeS
Type Reason for Improvement Improvement Description Location Priority Construction Cost® mark-ups)
. State requirement to eliminate piping and fittings in .
MISC-13 Lower, High Program water service connections that contain lead, if found Development of a Lead Service Replacement System-Wide Very High Cost to be Determined
Pressure, Upper . e Program
in the distribution system.
Provides MPMW with a roadmap for future capital
MISC-14 Lower, High Other expen.dltures n an.effort uphold customer service by Development of an Asset Management Program System-Wide Medium $150,000 $195,000
Pressure, Upper making targeted improvements to assets that are
most critical in function or condition.
Total Other System Improvements $4,845,183 $6,299,000
TOTAL CAPITAL IMPROVEMENT PROGRAM $69,427,183 $90,309,000
Very High Priority $40,891,000 $53,211,000
High Priority $12,951,183 $16,837,000
Medium Priority $15,585,000 $20,261,000
Total $69,427,183 $90,309,000

(a) Costs shown are based on the August 2017 San Francisco ENR CCI of 12,037 and are rounded to nearest $1,000.

(b) Costs include mark-ups equal to 30 percent (Base Construction Costs plus Construction Contingency).

(c) Costs include mark-ups equal to 69 percent (Base Construction Costs plus Construction Contingency: 30 percent and; Professional Services: 30 percent of Base Construction Cost plus Contingency).

(d) Costs for the proposed tank include a land purchase/lease cost (to be purchased from the City) totaling $4.6M, which is based on the land lease price of the existing emergency well ($105/sq. ft.) site and assumes a one-acre site is required.
(e) Booster pump station capacity was assumed to be 7.5 mgd, capable of draining a 2.5 mgd tank in 8 hours.

(f) Storage Tank and Booster Pump station location unknown. Additional siting evaluations are recommended to confirm size and locations of proposed future storage.

(g) Costs directly from Vulnerability Assessment and do not include additional contingency. However, Capital Costs mark-ups are equal to 30 percent to budget staff time to implement improvement.

(h) Assumes 1,800 meter connection retrofits at $800 each.

(i) From Vulnerability Assessment.

(j) For the purposes of the hydraulic evaluation, the new well location was assumed to be near the intersection of Willow Road and Coleman Avenue.
However, actual location is unknown, and groundwater well siting analyses and testing are required to determine the location and production capacity (which may result in two wells being needed).

(k) Costs directly from Advanced Meter Infrastructure Evaluation TM (West Yost, October 2017) and includes the software cost of $25,000 per year through buildout (i.e., through 2040 or 23 years), shown in current dollars (i.e. 23 years x $25,000/yr).
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Chapter 9
Recommended Capital Improvement Program

9.2.2 High Priority Improvements
High priority projects total $16M in capital costs and include the following:

e Pipeline improvements to improve fire flow capacity;

e Upgrade wood roofs on Sand Hill Reservoirs and mitigate geotechnical concerns;
e Residential/commercial pressure regulator program for Lower Zone;

e Conversion of 12-inch diameter Dumbarton Pipeline to non-potable pipeline;

e Installation of automated blow-offs to improve water quality at dead end
main locations; and

e Meter replacement/enhancement program.

These projects are also important to improve system resiliency, provide more system operational
reliability and flexibility, and address aging equipment. These projects should also be prioritized
and implemented, as funding permits.

9.2.3 Medium Priority Improvements
Medium priority projects total $20M in capital costs and include the following:
e 2.5 MG storage reservoir and associated 7.5 mgd booster pump station in
Lower Zone;
e Equip the Sharon Heights booster pump station with VFD’s;
e Update pipeline hazard assessment and re-analyze pipeline projects;
e Conduct seismic evaluation of maintenance building;
e Install pressure monitors and connect PRVs to system SCADA;
e Conduct further recycled water studies to further implement this program;

e Construct metered connections at locations where MPMW is currently intertied with
East Palo Alto;

e Develop a Lead Service Replacement Program; and

e Develop an Asset Management Program.

These are projects that are generally considered to be medium priority because other higher priority
projects are being implemented that help to meet these goals, and/or the consequence of not
implementing these projects has less risk.

For example, storage in the Lower Zone is listed as lower priority because MPMW is currently
focusing on implementation of the Emergency Water Supply Program, which provides reliable
supply during an emergency, in which SFPUC water would be unavailable. Without storage,
MPMW does not have the means to isolate the Lower and High Pressure Zone from the SFPUC
in the event of a water quality incident, such as happened in March 2015, when SFPUC
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Chapter 9
Recommended Capital Improvement Program

cross-connected its potable supply with a raw water supply source. However, the likelihood of this
type of incident is considered low. However, MPMW should also consider implementing these
projects as funding permits.

9.2.4 Summary of Overall Capital Improvement Costs

Table 9-2 summarizes the planning-level capital costs estimates by improvement type and priority.
As previously noted, the total CIP cost is estimated to be $90 million. Approximately $53M, or
approximately 60 percent of the overall CIP, is required to address improvements prioritized as
very high priority. Of this amount, approximately $42M, or approximately 47 percent of the
overall CIP, is required to rehabilitate and replace aging pipelines throughout the water
service area.

Table 9-2. Summary of Capital Improvement Program Capital Costs by Priority and
Improvement Type®

Priority
Improvement Type High Medium

Capacity $0.00 $4.49 $18.49 $22.98
Reliability $10.80 $7.83 $0.25 $18.88
Rehabilitation and Replacement $42.15 $0.00 $0.00 $42.15
Other $0.26 $4.52 $1.52 $6.30

Total $53.21 $16.84 $20.26 $90.31
@ Capital costs are presented in millions.
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CHAPTER 10
Operations and Maintenance Evaluation

This chapter describes West Yost’s review of the current O&M duties that are being performed by
MPMW’s water system O&M staff. West Yost reviewed several reference documents related to
water department maintenance and operations activities, interviewed O&M staff, and toured
visible water infrastructure facilities to gather the information needed to assess current O&M
protocols. Several recommendations have been identified based on our O&M review and
assessment. West Yost was also tasked with assessing the adequacy of the current O&M staffing
levels. The staffing level assessment and recommendations are based on the current duties of
current staff, a comparison with similar size water utilities, and based on the ability of staff to
perform additional tasks recommended for the O&M program. This O&M review was completed
in early 2016.

This chapter includes the following:

e A summary of the O&M reviews and findings.

e An assessment of the ability of the current O&M staff to perform current and
recommended assignments and recommendations for possible staff augmentation.
Staffing recommendations are compared with staffing levels at similar size utilities.

e A review and assessment of current maintenance procedures for several infrastructure
types and recommended modifications and/or additions to those procedures to meet
best practices and/or recommended regulatory guidelines.

e A review and assessment of the operational tasks, such as water quality, emergency
planning, energy, and water efficiency, with recommendations for optimization of
these tasks.

10.1 SUMMARY OF FINDINGS

West Yost performed a staffing assessment by reviewing current positions and duties of staff, and
comparing staffing levels with similar sized municipal utilities. Current O&M staff levels do not
allow for recommended preventative maintenance or operational optimization tasks to be
performed. MPMW O&M staffing levels are insufficient when compared to the O&M staffing
levels of similar size utilities. Current MPMW O&M certified operations staff are at risk of
becoming burned out due to the combination of day-to-day duties and on-call requirements.

West Yost performed a maintenance review to assess current maintenance procedures for different
water system assets. MPMW O&M staff are currently performing day-to-day corrective
maintenance, and some preventative maintenance tasks. There are many preventative maintenance
tasks that are not occurring at the frequency that is recommended by industry best practices, such
as valve exercising, hydrant inspection and testing, pressure reducing valve (PRV) maintenance,
and reservoir maintenance. Maintenance work orders are currently tracked using excel
spreadsheets as there is no formal computerized maintenance and management system.
Maintenance documentation is becoming backlogged due to time-constraints and lack of clerical
support for field operations staff.
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Chapter 10
Operations and Maintenance Evaluation

West Yost reviewed operational practices related to monitoring, water quality, water efficiency
and emergency planning. Operations are being monitored through physical inspections and
remotely through supervisory control and data acquisition (SCADA) telemetry. Water quality is
good and sampling is being performed in compliance with regulatory requirements. Water system
losses are being tracked and a meter replacement program has begun to address unaccounted for
water loss. The MPMW ERP is out of date and necessary exercises associated with emergency
planning are not occurring.

West Yost recommends seven full-time staff based on results of several staffing assessment
analyses which include current O&M duties, recommended preventative maintenance and
operational optimization tasks, and the results of a comparison with similar size utilities.
Table 10-1 provides a summary of the findings, conclusions of various assessments, and overall
recommendations associated with each of the reviews and assessments.

Based on the results of this staffing assessment, the City Council approved two positions as part
of the budget process for fiscal year 2017-18. The staff report is included as Appendix G.

10.2 MAINTENANCE REVIEW

MPMW does not have an O&M manual or Standard Operating Procedures (SOP’s) that describe
the maintenance procedures currently being conducted by the staff. West Yost has prepared an
O&M manual for MPMW as part of the scope of this WSMP project. Therefore, current
maintenance activities are based on information obtained by interviewing Carlos Castro, the Water
System Supervisor, and reviewing maintenance logs prepared by the Water System Supervisor
that date back to November 2014. The Water System Supervisor has tried to develop SOP’s but
has not been able to make any progress due to lack of staffing. At the time of this evaluation, a
preventative maintenance program was currently being developed. The maintenance review
includes the assessment of current maintenance procedures for several infrastructure types and
aspects which include the following:

e Condition assessment of pipes, valves, meters, and hydrants;
e Hydrant repair, replacement and testing;

e PRVs maintenance;

e Valve maintenance;

e Booster pump station maintenance (pumps and generators);
e Reservoir maintenance;

e System flushing; and

e Standardization of parts and materials.
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Chapter 10
Operations and Maintenance Evaluation

Recommended modifications and/or additions to the current procedures are made to meet best
practices and/or recommended regulatory guidelines. In addition, West Yost recommends that
MPMW prepare SOP’s to provide step by step instructions to help workers carry out routine
operations activities. SOP’s are important to ensure efficiency, quality output and uniformity of
performance and reduce miscommunication. SOP’s are a valuable asset to guide new operators in
performing day-to-day duties. Detailed assessments and recommendations are given below for
each infrastructure type or aspect.

10.2.1 Condition Assessment of Pipelines, Valves, Meters, and Hydrants

Staff indicated that there have been no formal condition assessments conducted for system
pipelines, valves, meters, or hydrants. Field staff have observed the current condition of many of
the systems’ accessible meters and hydrants during routine maintenance and/or testing. Current
maintenance work order logs are being prepared in a spreadsheet by the Water System Supervisor
and date back to 2014 when his employment with MPMW began. The current work order log
details the location and date where a service, repair or replacement occurred, but does not detail
the root cause, observed condition when exposed for repair or replacement, or the type of fix that
was implemented to make the repair. This information will be important to know to determine
current pipe condition and provide supporting information for asset management programs.
Unfortunately, previous system operations staff did not keep detailed records of past system
maintenance tasks that could be used as a historical record. Therefore, West Yost recommends the
maintenance logs be updated to include the following information:

e Root cause of pipe leaks or ruptures

e Observed pipeline and valve conditions when exposed for repair or replacement,
including photos

e Observed fire hydrant and flow meter conditions when maintained or tested,
including photos

e Type of fix implemented for repairs, including photos of repair while exposed
e Details of replacements

— Type and quantity of materials used
— Make, model, serial number
— Detailed information on connection(s) to existing system

e Location of valves closed to conduct repair or replacement
e Service Zone
e @IS indicator/Facility ID

e Condition of pipeline when hot taps are performed, with a picture of pipeline sample
from hot tap
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This type of information can be uploaded to the GIS database for future reference. In addition, this
information can be used to determine where clusters of repairs or replacements are occurring to
determine if more comprehensive condition assessments are warranted. This information will also
be useful for achieving the MPMW’s standardization goals for parts and materials and ensuring
that proper inventory is kept for emergency repairs.

To begin an assessment of the water system pipelines, valves, meters, and hydrants, an inventory
of these items and their specifics must be made. An inventory has been completed as part of the
WSMP. Important specifics that should be initially considered are size and age. The larger the
pipeline, valve, or meter, the more critical is it to the distribution of water through the system.
Water infrastructure condition deteriorates with age. For example, it is likely that the oldest
pipelines and valves may be in the worst condition since they are nearing or have exceeded their
useful life. West Yost recommends the largest and oldest pipelines, valves, and meters be assessed
for condition first. Age and size are just a few of the factors that should be considered when
determining a method of approach to condition assessments. Other factors include past
maintenance records, as described above, materials of construction, soil conditions, and system
pressure conditions.

10.2.2 Hydrant Repair, Replacement, and Testing

The MPMW system includes approximately 375 hydrants. Work order log records indicate the
O&M staff have replaced and repaired many fire hydrants over the past two years. In 2014, there
were 20 work orders that were related to hydrants that did not include flushing or fire flow testing.
It is unclear from the lack of description in the work order log the specific task(s) that were
performed on these hydrants. In 2015, the work order log format was revised to add additional
detail on the specific task performed on the hydrant. As of August 2015, two new hydrants were
installed, with one of the two indicated as a replacement, and one existing hydrant was repaired.
Hydrant testing information is currently being recorded by staff and indicates that in 2014,
153 hydrant inspections were performed and 36 of those involved fire flow testing. As of
July 2015, the log indicates 42 hydrant inspections were performed and 26 of those involved fire
flow tests. There were several hydrants that were inspected on an annual basis. The current
inspection and testing records indicate that not all hydrants are being inspected and/or
tested annually.

The AWWA Manual M17 establishes recommendations for hydrant maintenance. To ensure a
hydrant is in proper working condition when needed, a routine inspection and maintenance
program should be implemented and followed. A hydrant inspection program has been
implemented by staff and a log of inspection activities has been prepared. The inspection log
contains the following information:

e Location address and notes

e Service zone

e Map book page and hydrant number
e Hydrant type, wet barrel or dry barrel
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e Existence of blue hydrant street marker

e Hydrant information: number of turns, street or back of curb location

e Hydrant brand

e Date tested

e Static pressure

e Flow data: residual pressure, pilot pressure, flow from pilot, total gallons flowed

e Residual hydrant data: street address, static and residual pressure

e Discharge flow receiving water information: CI2T (mg/L), NTU, pH, receiving water

e Location of gate valve for the fire hydrant and size

According to AWWA M17, hydrants should be inspected and exercised annually. A record should
be kept on the performance of routine maintenance, observations during inspection, static pressure
and flow measurements, and recommended actions. O&M staff should have spare parts on hand
to perform simple repairs. Local fire code and fire authority guidelines should be followed during
inspection and testing activities. In addition, a written guideline could be prepared for maintenance
crews on the items to be inspected, testing inspection procedures, fire authority and customer
outage notification procedures, and instructions for simple repairs.

Routine inspections of common fire hydrants by experienced operators should take approximately
20 minutes per hydrant, not including travel time and documentation. For the approximately
375 fire hydrants in the system, annual inspections of each hydrant, at a minimum, would require
approximately 125 staff hours at 20 minutes a hydrant. Flow testing of each hydrant annually
would take a significant amount of time and would discharge a large amount of potable water.
Therefore, biennial or triennial flow testing may be a more achievable goal. This would require
approximately 125 to 190 hydrants each year to be tested. Assuming travel, set-up, and
documentation, each fire flow test could take several hours. At 1 to 1-1/2 hours per test, it is
expected the total staff hours involved to test each hydrant would be in the range of 375 hours to
564 hours.

O&M staff indicate that existing system hydrants are the dry barrel type and are being replaced
with wet barrel type hydrants. The dry barrel type hydrant is typically used in climates that
experience freezing temperatures and hydrant flow is controlled by a valve at the base of the
hydrant. A wet barrel hydrant has water in the barrel of the hydrant and is controlled by
independent valves on the hydrant ports. Since Menlo Park does not typically experience freezing
temperatures, the switch to wet barrel hydrants makes sense. Engineering staff have updated the
standard drawings and specifications to reflect this change in hydrant type. O&M staff indicate
that the estimated parts cost to retrofit an existing dry barrel hydrant is $3,500 and the cost of a
complete replacement is in the range of $15,000 to $25,000 depending on project variables.
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10.2.3 PRV Maintenance

Water is delivered to the MPMW system via five service connections (turnouts) from the SFPUC
RWS. Three of the service connections have PRV stations (Burgess, Madera and Chilco), which
reduce the pressure from the SFPUC RWS into the MPMW system. The critical nature of
proactively maintaining system PRVs cannot be overemphasized due to the catastrophic
consequences of possible failure. These consequences can include widespread infrastructure and
property damage caused by a rapid increase in system pressure above the current pressure ratings
of pipes and service lines. These PRVs reduce the elevated pressure received from the SFPUC
turnouts (approximately 100 to140 psi) to a normal water distribution system pressure range
(approximately 40 to 65 psi).

Staff indicate that the PRVs are inspected weekly and the Burgess and Madera PRVs are tested
biennially to ensure proper operation. The Burgess PRV is the primary system that serves the
Lower Zone, and was rebuilt in 2014. The Madera and Chilco PRVs are both backup PRVs to the
Burgess unit. The Madera PRV was originally installed in 1983 and there are no records of the
valves being rebuilt. The Chilco PRV is typically not used and was rebuilt in 2013 because the
unit failed. The Chilco system has not been tested since 2013 due to its confined space designation
and OSHA requirements for access. The PRV stations are not equipped with flow meters since
they are located directly downstream of the SFPUC turnouts which have their own flow meters.
Daily inspections include visual inspection and recording system pressures.

PRV maintenance is dependent on periodic testing with internal inspection, the results of which
will indicate if immediate repair is required. Detailed inspections and testing are best to be
completed by the PRV manufacturer and their qualified technicians because they are most familiar
with the internal workings of their product. The technician should disassemble the valve, clean it,
and examine the PRV parts. Part of the examination is to compare the component dimensions with
original acceptance specifications and criteria. In addition, the technician will review the PRV
spring, to make sure it is within the correct operating range and make any necessary adjustments.
In many cases, inspections and testing will result in the need to re-build a PRV or possibly replace
it with a new PRV.

West Yost recommends all PRVs be tested annually and be rebuilt and painted every five years,
or as necessary. The recommended testing routine is currently being implemented for the
Burgess PRV. The Madera PRV needs be tested and rebuilt, if necessary, to ensure functionality
when needed. The Chilco PRV should be tested annually and was recently rebuilt in 2013.

Operations staff indicate that the current valving configurations at the PRV stations do not allow
for easy piping and appurtenance repair and the stations would be difficult to take out of service
due to high pressure issues.

The Burgess PRV station is located in Burgess Park, near the parking lot between the City
Administration building and the Arrillaga Family Gymnastics Center. The Water System
Supervisor indicated that it would be desirable for the Lower Zone to be less dependent on the
Burgess PRV station. The Chilco PRV and/or the Madera PRV would need to be utilized more to
achieve less dependence on the Burgess PRV. The Water System Supervisor has been hesitant to
use these PRV's more due to the access issues and lack of preventative maintenance related to these
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PRVs. In addition, the properties in the Lower Zone receive water that is regulated in pressure. As
a result, properties are not required to have individual water pressure regulators. An increase in
pressure at the Madera or Chilco PRVs would be required for those turnouts to serve a larger
section of the Lower Zone. Due to the fact that properties do not have pressure regulators, higher
system operating pressures would likely impact the delivery of water to customers. Without
pressure regulation on the customer side, MPMW has little flexibility and has to rely on the
Burgess PRV to serve most of the Lower Zone. MPMW might consider implementing a water
pressure regulator program for private property owners.!

In addition, a new or rerouted SFPUC interconnection and new PRV station would be
recommended for the Burgess PRV.? The reason for this recommendation is due to existing
structures (SRI building and Skate Park) being located on top of existing pipelines that connect to
the Burgess PRV station. All pipelines should be accessible for maintenance purposes, especially
pipelines that have high pressures. Possible locations for the new turnout would be along Burgess
Drive with the PRV relocated near or at the adjacent MPMW maintenance yard.

10.2.4 Valve Maintenance

According to the current field data collection program, the MPMW system has approximately
1,165 valves, not including hydrant shutoff valves. The 2014 Annual Report to the Drinking Water
Program reported that approximately 200 valves were exercised in 2014. The anticipated
frequency of exercising was reported as every two to three years.

AWWA recommends all water utilities initiate a valve exercising program that requires all valves
(including air valves and blow-offs) be inspected and operated on a regular basis. The key benefits
of this program include the following: improve valve and distribution system reliability, reduce
water loss, identify critical valves in the distribution system, document valve operation, identify
and repair non-functional valves, ensure system isolation capability and control water quality.

AWWA Manual M44 establishes recommendations for valve exercising programs. Valve
exercising programs should be based on age, hydraulics, and unique system conditions. Typical
utilities exercise their larger (12-inch diameter and larger) valves and critical system valves every
one to three years and smaller valves (smaller than 12-inch diameter) every four to five years.
West Yost recommends MPMW set a goal to exercise their larger and more critical valves every
two years and their smaller valves every four years. Of the total number of valves, it is estimated
that 164 valves are 12-inch in diameter or larger based on the current field data collection program.
The estimated number of staff hours to exercise the larger valves biennially is 82 hours assuming
1 hour per valve for travel, location, and documentation. The annual small valve exercising would
be broken into four years at a rate of 250 valves per year. The estimated number of staff hours to
exercise the small valves annually is 250 hours assuming 1 hour per valve for travel, location, and

! This program has been included in the recommended capital improvement program developed for this WSMP.
2 The renewal and replacement program indicates that pipelines under the Skate Park and on the SRI property should
be re-located to public rights-of-way. The PRV station is located on City-owned property.
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documentation. The total staff hours per year anticipated for valve exercising would be 332 hours
for both small and large-diameter valves.

Based on the 2014 Annual Report to the Drinking Water Program, valves are being exercised
approximately once every four years. However, there are no documentation records regarding
which valves were exercised and how often. The valves exercised are mostly those that have been
accessed during water main breaks. Therefore, West Yost recommends documentation on valve
exercising be kept for future reference. At a minimum, documentation should include the
following: valve GIS ID number, location, size, number of turns, and the date exercised.

Air release valves (ARVs) have not been exercised or inspected because valve locations are not
known. AWWA Manual M51 establishes recommendations for ARV O&M. ARVs are also
important to keep in functioning condition. Build-up of air in pipelines can cause flow to be
severely restricted through higher head loss and air binding. ARVs are also important to allow air
into the system when pipes are drained, for surge control, and to avoid air vacuum and pipe
collapse. ARVs should be protected from contamination and flooding. ARVs are recommended to
be inspected annually.

10.2.5 Booster Pump Station Maintenance

The MPMW distribution system includes one booster pump station, the Sharon Heights Booster
Pump Station, which was recently reconstructed. An O&M Manual for the facility was not
prepared after construction was completed. It is recommended that MPMW prepare a site-specific
O & M Manual and keep it onsite as a reference for required maintenance activities. The pump
station site has the most expensive and maintenance intensive mechanical and electrical equipment
within the water system and ensuring the site is maintained properly should be a high priority.
Currently, the Water System Supervisor visits the pump station on a daily basis to inspect
equipment and station operations. The station can also be monitored remotely via the
telemetry/SCADA system. All water department staff have access to the telemetry/SCADA
system. An on-site standby generator is activated by an automatic transfer switch in the case of a
loss of power.

West Yost recommends the generator be tested and serviced on a monthly basis to ensure automatic
operational functionality. Testing frequency should also comply with air quality permit
requirements. In addition, the generator fuel level should be observed and maintained based on use.
All pump station equipment should be maintained according to manufacturer’s recommendations.
West Yost recommends all equipment maintenance be documented for historical reference and
warranty conditions. Documentation should include records of the following:

e Oil levels, lubrication

e Suction and discharge pressures

e Pump motor run hours

e Number of pump stops and starts

e Station flow
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e Power usage and cost
e Testing results

e Motor current draw

West Yost recommends that daily inspections of this facility continue and that O&M Manual and
manufacturers recommendations be followed for maintenance activities.

In the long-term, West Yost recommends that pump capacity and efficiency be measured with
pump tests. The pump tests should be compared to the original factory settings to determine the
pump health index. The pump health index is a method used to track pump health. The pump health
index can be used to determine when pumps should be targeted for repair and/or replacement due
to wear. West Yost recommends pumps be periodically monitored for heat, vibration, and noise.
Pumps and motors should be tested for heat and vibration through thermography and vibration
analysis. These tests are used to identify pump issues that may reduce the overall life of a pump.
Thermal imaging can identify issues with grease and oil or worn pump bearings. Vibration testing
can identify issues with bearings and/or shaft and motor alignment. Motor resistance testing can
also identify motor winding insulation health. These types of tests are considered preventative
maintenance items to extend the life and efficiency of pumping equipment.

10.2.6 Reservoir Maintenance

The MWMW distribution system includes two water storage reservoirs, a 2.0 MG reservoir and a
3.5 MG reservoir, that service the Sharon Heights zone. Water storage reservoirs need to be
periodically inspected and cleaned to help maintain good water quality in the distribution system,
and to help extend the life of the reservoir. Regular inspections can also identify small problems
that may develop into major problems that can create health related issues, lead to costly repairs
or premature tank failure. Reservoirs that are not periodically cleaned can cause contamination
events that may harm human health or contribute to customer complaints.

Reservoirs are currently inspected weekly. Water quality sampling at the reservoirs is conducted
on a monthly basis with samples taken for the following constituents: chlorine, pH,
monochloramine, free ammonia, nitrate and nitrite (indicators of nitrification), conductivity,
turbidity, TDS, and temperature. The reservoirs currently do not have mixers installed to provide
consistent water quality. Therefore, water quality results are analyzed to determine chorine
residual and to assure water turnover occurs within the reservoirs. The MPMW has a written
protocol in place for improving water quality in the reservoirs. The protocol includes several
operational methods to improve mixing and water cycling within the reservoirs.

Reservoir levels are monitored by the SCADA system and adjusted by adjusting pump start and
stop settings at the Sharon Heights booster pump station. An interior inspection by divers was done
for Reservoir No. 1 in January 2016 to evaluate the interior of the tank.

Reservoirs will need to be drained for maintenance, cleaning, and/or repairs. Cleaning
recommendations includes the removal of fine sediment that can build up on the reservoir floor or
removal of oil that floats on the water surface. After a reservoir is drained, it must be disinfected
according to AWWA C652, Disinfection of Water Storage Facilities, before being returned to
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service. An alternative to draining a reservoir is using divers or remote operated vehicles. In
addition, West Yost recommends level probes be cleaned and maintained according to
manufacturer’s recommendations. Development of a written operations manual is recommended
to detail the procedure for draining and filling the tank(s), isolating each tank, and tank disinfection
procedures for reference.

Weekly inspection of the reservoirs is currently being conducted by staff. West Yost recommends
that inspections be conducted on a daily basis. Daily inspections are recommended because this is
the only water storage site within the system and there are no security features at the site that can be
monitored between weekly inspections. For example, there are no cameras or intrusion alarms
located at the site or on the reservoir access points and therefore there is no way for operations staff
to know if the site has been penetrated or if the reservoirs have been contaminated, without routine
inspections. If weekly inspections remain in place and an intrusion does occur, it could be up to a
week before it is identified. Daily inspection recommendations include monitoring for security
breaches and equipment operation and condition. Interior reservoir inspection is recommended every
three to five years or more regularly based on condition and age. Repairs should be made to correct
deficiencies as they are identified through inspections. Reservoir cleaning is recommended on an
annual or biennial basis and the interior and exterior roof is recommended for recoating as needed
or on a five to seven-year frequency at a minimum. Reservoir roof structure inspection is
recommended during or directly after storm events to inspect for rainwater ponding which can lead
to leaks. Vegetation and trees around the tank should be continually maintained. West Yost
recommends trees with root systems that could compromise the underground reservoirs be removed.

10.2.7 System Flushing

Dead-end water mains require flushing to remove sediment buildup and improve water quality to
customers with meters located off of these mains. Water quality in dead-end mains can suffer due
to water age and the lack of circulation that occurs in a dead-end pipe. Water quality parameters
that are sampled to determine if flushing is needed are typically turbidity and chlorine residual.

According to the 2014 Annual Report, there are 61 dead-end mains in the system. Only 46 of the
61 dead-end mains are equipped with blow-offs that facilitate efficient flushing. In 2014, all
61 dead-end mains were flushed by O&M staff. In 2014, these mains were monitored weekly for
water quality and flushed as-needed. Staff have not been flushing dead-end mains recently due to
drought conditions and customer perception of water wasting. West Yost recommends all
dead-end mains be flushed annually or on a more frequent basis if required. Customer water quality
complaints may require more frequent flushing. Other non-dead-end distribution mains require
flushing only as necessary to remove built up sediment. Each time a main is flushed it should be
documented. Flushing discharge water will need to be monitored for discharge permit reporting.

California Code of Regulations Title 22 Section 64575 sets requirements for flushing
appurtenances and velocities. AWWA Standard G200 addresses basic principles of a flushing
program. These references are recommended to be used to develop a written water main flushing
program to establish a baseline.

Coordinating preventative maintenance activities, such as flushing, valve exercising, and hydrant
testing would be the most efficient use of limited staff time.
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10.2.8 Standardization of Parts and Materials

O&M staff play a critical role in the early design of infrastructure, especially when determining
and establishing specifications and standards for design and construction. O&M staff have a
unique knowledge of how the weaknesses in design and standards affect performance levels of
infrastructure, which is gained through the O&M of the water distribution system. The importance
of early input into the process of setting standards and specifications will identify problems that
have been obvious to field personnel.

Standardization of part and material preferences prior to design should achieve a limited number
of types of materials that will require to be stocked for replacement and/or repair. By limiting these
preferences, on-hand inventory needed may be reduced, and the warehouse space needed to house
that inventory is also reduced. Another benefit of reducing the overall parts and materials inventory
is the cost savings that will be realized when keeping limited types of repair or replacement parts
on hand.

MPMW is currently in the process of updating its standard drawings. Several of the current
standard drawings were updated in 2012 and the hydrant detail was recently updated in
December 2015. There are also some standard drawings which have not been updated in eight
years or more. The current cathodic protection details were last updated in 1997 and may not reflect
current technology. These details should be periodically reviewed by a licensed corrosion
engineer. There may also be a benefit to adding additional standard details for the following:

e Temporary flush-out assembly
e Pipe cut-in based on pipe material
e Steel casing for jack and bore

e Service connections

The current standard drawings can be accessed from MPMW’s website. MPMW does not currently
have a set of standard specifications. West Yost recommends standard specifications be prepared
to insure the Districts preferred materials and construction methods are followed by contractors. It
would also be beneficial to make MPMW’s standard specifications available via the website for
easy access by contractors and design engineers. MPMW could also prepare design guidelines for
water system infrastructure. Design guidelines will provide design engineers direction on main
line sizing, valve type and arrangements, standard notes to include in design plans, easement
requirements, and plan check fees and procedures.

Many utilities adopt and specify AWWA standards for infrastructure components. West Yost
recommends operator preferences be incorporated into standard specifications and drawings as
they will be expected to repair, replace, operate and maintain the infrastructure.

Standard specifications and drawings are a guide for engineers to design infrastructure. Once plans
have been prepared they must be reviewed to confirm they conform to the standard specifications
and drawings. Currently O&M staff are involved with review of design drawings. West Yost
recommends that O&M staff continue to be involved in this review process as they can identify
and correct potential problems before they are implemented through construction. Implementing
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standards is not complete after a design is approved. West Yost recommends O&M staff be
involved in reviewing Contractor materials submittals and shop drawings to ensure the
specifications are being met. The final step in implementation is conducting construction
inspections of contractor work to ensure that the correct parts and materials were used during
construction and that work is in compliance with approved plans.

West Yost recommends O&M staff be exposed to new technology in parts and materials to know
when changing specifications could provide benefits to O&M of the utility. This can be
accomplished by having staff involved as active members in local, state, and national organizations
that focus on improving water utility operations, maintenance, and management through sharing
information and technologies. While this area is often subject to budget scrutiny, it is a key
investment that a utility can make in ensuring that its’ staff are knowledgeable and are using or
planning for state-of-the-industry improvements.

10.3 OPERATIONAL OPTIMIZATION REVIEW

Routine operations involve the analysis, formulation and implementation of procedures to ensure
that the distribution facilities are functioning efficiently and meeting pressure and water quality
requirements of the system. O&M staft currently visually inspect and use SCADA telemetry to
remotely monitor critical system components. In addition, the O&M staff currently provide
in-house routine maintenance, repair and replacement services for most infrastructure. Large
pipeline repair and replacements are currently subcontracted out due to a lack of resources and
equipment needed to make these types of repairs. Additional staff duties include maintaining
accurate system maps and records and developing and testing MPMW’s ERP.

Municipal utilities commonly use LOS standards to evaluate whether the physical systems and
operations are functioning at an adequate level. LOS can be defined in terms of whether the utility
complies with all regulatory standards for water quality and system design and operation. LOS
standards define a specific goal or expectation, are quantifiable and measurable, and are
constrained by available budgets for maintenance, repair and replacement. West Y ost recommends
LOS standards be defined for: system performance including service interruption due to breakage,
pressure, and system reliability; sustainability (energy and water efficiency); and customer service
(response to water quality and service related complaints).

Below are some simple examples of system performance, sustainability, and customer service LOS
standards that could be used to evaluate operational optimization:

e System Performance. Service interruption due to line breaks. During a three-year
period, no customer will experience more than three service interruptions due to a line
break; such service interruptions will average four hours or less.

e Energy Efficiency. All new pumps rated 80 percent efficient or higher, unless
additional capital cost for high efficiency pumps makes it not cost effective
to purchase.

e Customer Service. The staff respond to main breaks within 30 minutes during work
hours and within 1 hour during non-work hours, with a goal of no or minimal
customer complaints about loss of service.
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West Yost recommends staff establish LOS standards and evaluate, on a regular basis, the
on-going performance of staff’s ability to achieve the established standards.

West Yost has performed evaluations of the staff performance for water quality, monitoring,
energy and water efficiency, and emergency planning aspects.

10.3.1 Water Quality

Through interviews with MPMW staff and analysis of water quality data provided to West Yost,
an assessment of distribution system water quality was performed with a focus on regulatory
compliance and customer satisfaction. Overall the water quality in the MPMW’s water system is
high, due in part to excellent source water quality.

From an operations standpoint, system operating conditions, such as low water velocities, supply
sources going on and offline, and the amount of time that systems store water, can greatly affect
water quality. Any of these factors can cause chlorine residual to be depleted, and allow microbial
growth in the network. Hydraulic conditions can cause sediment to deposit, accumulate, and serve
as both habitat for microorganisms and protection of microorganisms from disinfectants that would
prevent microbial growth. Long storage times and lack of water turnover in storage tanks can also
degrade water quality.

MPMW operates a “consecutive system” (purchasing water rather than managing its own water
sources and treatment facilities); therefore, water quality compliance primarily pertains to the
quality of water in the distribution system. Under the federal Safe Drinking Water Act and
California Code of Regulations Title 22, permitted public water systems must monitor their
distribution systems for compliance with the chlorine residual requirements of the Surface Water
Treatment Rule (SWTR), the Total Coliform Rule (rTCR), the Lead and Copper Rule, Stage 2
Disinfectant/Disinfection Byproducts Rule, and Fluoride regulations. Additional bacteriological
monitoring and sampling is carried out after main repair, main installation, repair or maintenance
on the reservoirs, and after any system pressure loss where system pressure drops to less than 5 psi.

The operational staff currently monitor for the following water quality constituents: total chlorine,
turbidity, conductivity, TDS, pH, temperature, color, odor, chloramine, ammonia, and nitrate
levels. These constituents are sampled weekly at six sample site locations throughout the
distribution system. Sampling at the reservoir is made at separate sample port on each reservoir on
a monthly basis.

MPMW uses the SFPUC laboratory to analyze its water samples for total coliform, E.coli and
other physical chemistry characteristics. The SFPUC laboratory has been approved to perform
those analyses by the California State Water Resources Control Board Division of Drinking Water
and uses US Environmental Protection Agency (USEPA) approved standard methods as prescribed
in the Code of Federal Regulations. The lab delivers reports to MPMW staff within 3 days of
sample collection. Whenever the presence of total coliform, fecal coliforms or E.coli is found in a
sample, the lab will contact MPMW staff within 24 hours or immediately by phone or email.

MPMW currently has a written protocol for improving water quality in the reservoirs. The protocol
includes several operational methods to improve mixing and water cycling within the reservoirs.

WEST YOST ASSOCIATES 10-15 Menlo Park Municipal Water

April 2018 Woater System Master Plan
w\c\648\12-15-01\mp\011316_Ch10



Chapter 10
Operations and Maintenance Evaluation

MPMW has recently been given authorization to drill a new water supply well. The well will be
used as an emergency standby supply for the water system. The new well will be required to be
sampled for water quality initially before being put into service and on a regular basis for a large
number of constituents. Additional well water treatment may be needed depending on the results
of the initial sampling. On-going water quality sampling for the new standby well will be required
per the current State Water Code to include: bacterial indicators; general minerals and ions; metals;
organics; and radionuclides. The new well source water will also need to be chloraminated before
entering the distribution system. This is a new operational task that is not currently being
performed by staff. Additional water quality testing and chloramination O&M will increase the
existing workload of the current Water Quality Specialist and may require a second operator with
an equal or greater water treatment operator certification level. The current staff recommendations
do not fully account for this additional staff effort and the amount of operator time dedicated to
these tasks will not be fully understood until the well is drilled and its source water quality is
analyzed. Regardless of whether the well is only used for emergency purposes, it must be operated
and maintained to be ready to be brought online during an emergency, and water quality sampling
and reporting must be conducted even if the well is not actively supplying the system.

The following sections describe the evaluations completed for the distribution system regulations
listed above as they pertain to MPMW, and include West Yost’s recommendations.

10.3.1.1 Chlorine Residual

The SWTR requires that chlorine residual be monitored within distribution systems at the same
location and frequency as the rTCR sampling. Sampling plans are to include sampling locations
that represent water quality within the system. A review of the list of sampling locations provided
in the Sample Siting Plan, dated October 28, 2010, indicate MPMW has five water sample
collection stations in its Upper Zone, four in its Lower Zone, and two in its High Pressure Zone.
This sampling plan was revised and updated in February 2016 and now includes a total of
15 sampling locations. MPMW now has a total of six sample collection stations in its Upper Zone,
seven in its Lower Zone and two in the High Pressure Zone. These changes were made in
anticipation of future population growth within the MPMW’s service area. In addition, the number
of samples collected was increased from four to six. MPMW’s Water Quality Specialist collects
weekly samples from the sample collection stations according to instructions provided by the
SFPUC lab. A minimum of six total coliform samples are to be collected each week, two from the
Upper Zone and two from the Lower Zone.

Weekly water quality data from 2014 were reviewed to assess whether there were significant losses
of chlorine in water as it travels through the system. Based on the review of these data, water
quality monitoring results for the majority of the MPMW’s water system were generally close in
value to the entry point chlorine residual.

Chlorine residual should continue to be monitored at the total coliform sampling locations. Staff
currently reports and should continue to report quarterly to the State Water Resources Control
Board (SWRCB) regarding disinfection chlorine levels.
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10.3.1.2 Total Coliform Bacteria and E. coli

In April 2016, the revised rTCR replaced the existing TCRr. The major difference between the
two is that the rTCR will not have a maximum contaminant level (MCL) for total coliform bacteria.
Instead, water utilities that exceed specified values will be required to perform an assessment to
determine probable causes for the occurrence of coliform bacteria at the distribution system
location (corresponding to repeated positive total coliform or E. coli sampling results). The
presence of coliform bacteria in the distribution system could be a result of insufficient disinfection
or filtration, sloughing off of biofilm on pipe walls, or a cross-connection in which microbial
contaminants enter the system (usually upstream of the positive sample). The USEPA along with
the AWWA are currently drafting guidance manuals for utilities in the event that they need to
perform an assessment for compliance purposes.

Staff reports monthly to the SWRCB regarding system coliform monitoring. There are
approximately 24 monthly samples taken and evaluated for total coliform positive and Fecal/E.coli
positives. These samples are taken in both the Upper Zone and Lower Zone.

MPMW’s Water Quality Specialist collects weekly samples from the sample collection stations
according to instructions provided by the SFPUC lab. A minimum of six total coliform samples
are to be collected each week. Repeat sampling is required if a sample result is positive. If repeat
samples are positive, the staff must notify CDPH within 24 hours.

A review of the MPMW’s monitoring results for the rTCR compliance monitoring indicate the
system is in compliance with the rTCR. The sampling records reviewed specified chain of custody
information along with the analyst name and data corresponding to analytical results.

In preparation for the rTCR, it is recommended the MPMW document where positive coliform
samples have occurred in the past, and discuss whether reasons for such occurrences can be
explained. Low chlorine residuals are not considered an adequate explanation under most
circumstances, since low chlorine residual values often do not correspond with positive coliform
sampling results. This exercise will prove beneficial in the event of a positive coliform occurrence
after the implementation of the rTCR.

Sampling records are currently documented in a spreadsheet. West Yost recommends sampling
records be kept for five years. In addition, the Sample Siting Plan is recommended for periodic
updates, based on changes that occur to the number of customers served by the distribution system.

10.3.1.3 Lead and Copper Rule

Lead and Copper sampling was conducted in 2015. Continued compliance is expected based on
SFPUC’s current corrosion control practices and need to comply with this regulation in their own
distribution system. Therefore, it is not anticipated that changes in water quality would cause water
to become more corrosive, resulting in non-compliance with this regulation.

Samples are taken by staff and analyzed by McCampbell Analytical. McCampbell Analytical is
California State certified by the Environmental Laboratory Accreditation Program,
certification #1644. Annual samples are typically collected between June and September.
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It is recommended MPMW continue its current lead and copper compliance plan and stay informed
of any changes to the Lead and Copper Rule through AWWA'’s regulatory updates.

10.3.1.4 Stage 2 Disinfectant/Disinfection By-products Rule

The MPMW system receives SFPUC water which has been chloraminated. West Yost reviewed
the MPWM 2015 Consumer Confidence Report which indicates compliance monitoring results
for the Stage 2 Disinfectant/Disinfection By-products Rule. Our review indicates both the total
trihalomethanes and haloacetic acid levels were well below the running annual average MCLs.

During the USEPA’s regulatory negotiation for the Stage 2 Disinfectant/Disinfection By-products
Rule, there was a fair amount of discussion regarding lowering the MCLs in the future. There was
strong opposition among the water industry representatives for lowering of the MCLs based on the
lack of health effects data needed to justify the high costs that would be required for technology
changes nationwide to comply with significantly lower values.

It is recommended that MPMW continue its’ current Disinfectant/Disinfection By-products Rule
monitoring and reporting program.

10.3.1.5 Fluoride Requlation

California Assembly Bill (AB) 733 was signed in 1995 authorizing the SWRCB to require water
systems serving over 10,000 people to fluoridate their system. In April 1998, the California Code
of Regulations was amended to describe the regulatory requirements of fluoridation in public water
systems (Title 22, Section s 64433 and 64434). Therefore, the fluoridation of water in California
is a legislative matter as much as it is a regulatory matter. Sometimes customers express their
views regarding fluoridation to water utilities. The appropriate place for such discussion is in the
legislature, not the water utility which has no option but to comply with laws so as not to jeopardize
its permit to operate. MPMW is listed on the SWRCB website as a system which receives
fluoridated water from SFPUC.? According to the CDPH Drinking Water Program 2013 Annual
Fluoridation Report, the average monthly fluoride concentration in the MPMW system was 0.76
with an optimum fluoride level of 1.00. The MPWMD 2015 Consumer Confidence Report
indicates an average fluoride concentration of 0.3.

Beneficial health effects of fluoride have been known since the 1950s. Fluoride is an integral
component of oral hygiene and health, important to the maintenance of overall health and
avoidance of chronic diseases. Proper addition, control (including monitoring) of fluoride is
considered advantageous to the health consumers of public water systems.

West Yost recommends MPMW continue its current fluoride monitoring and reporting program.
Discussions with consumers should focus on the fact that in California the addition of fluoride is
a legislative mandate beyond the control of public utilities (regardless of whether as public servants
they are proponents or opponents of fluoridation).

3 http://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/fluoridation/Tables/Data2013.pdf
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10.3.2 Monitoring

In addition to required sampling for water quality, monitoring of the distribution system involves
reviewing booster station run times, storage tank levels and security measures. Operations are
currently monitored remotely with a SCADA system. The SCADA system is a centralized
computer network that remotely controls and monitors certain aspects of the distribution system
based on current system instrumentation capabilities. Functions that the current SCADA system
performs include: flow monitoring based on flow meter signals; tanks levels and pressures based
on level switches and pressure transducers; pump operation including run hours, pump suction and
discharge pressures, pump alarms, and number of pump starts and stops; back-up generator
operation; and PRV operation. The SCADA system can also monitor intrusion alarms if they are
present at facilities. West Yost recommends SCADA data be recorded and stored for future
analysis and reference.

The current SCADA system was upgraded in early 2016 and is now installed in a virtualized
environment. The system’s architecture was revised to include redundant servers and a program
to record all data trends.

The water system is monitored at all times during work hours. There is an on-call operator assigned
during non-work hours to monitor the system and respond to emergency situations. Each certified
operator is on call on a rotating basis. There are currently only three certified operators for the
water system and thus this requires one operator to provide more than one on-call weekly shift
each month. When an operator is required to be on-call they must be available and within a close
vicinity to respond at any moment. This burden significantly restricts that person’s ability to leave
town or commit to other outside personal activities while on call. This can be a significant burden
when an operator is required to complete two on-call shifts in a single month. This basically means
for half the month the operator is restricted from leaving the area and cannot commit to outside
personal activities in addition to their day-to-day job duties.

As part of the City’s Information Technology Master Plan, a computerized maintenance
management system (CMMS) will be evaluated. However, that study is in the evaluation phase.
All MPMW records are currently kept as excel spreadsheets. The current spreadsheet documents
the following data: date work order completed; the street address; the issue date of the work order
and who issued it; work order and CIS numbers; the issue the work order addresses; who completed
the work order; the date data was entered into the Fathom work order system; and any applicable
notes. West Yost recommends the CMMS system include information needed to generate work
orders for preventative maintenance items which includes recommendations from individual
equipment O&M manuals.

The CMMS program should generate work orders and evaluate operational performance based on
key performance indicators (KPI’s). Typical KPI’s may include the number of preventative vs.
corrective work orders being generated, the number of outstanding work orders or the number, of
hours spent on preventative vs. corrective work. West Yost recommends setting reachable targets
for each KPI and evaluating KPI performance be evaluated based on the established targets.
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10.3.3 Energy Efficiency

The only significant energy-using piece of equipment currently in the system is the Sharon Heights
booster pump station. The pumps and motors were installed in 2015 and should be up to current
efficiency standards. West Yost recommends power records for this facility be recorded and
analyzed to identify changes in power use that indicate potential failures in pumping equipment or
possible power meter misreads. It is also important to generate a power use baseline while the
facility is still new to gauge how equipment efficiency may be degrading over time. This
information may be used to determine when equipment should be replaced with more efficient
equipment to realize energy savings.

It is recommended to evaluate if power charges are based on time of use. If time of use charges
are being implemented, the operator could look at the possibility of changes to system operation
to avoid incurring charges during the highest cost periods. In some cases, power charges may be
higher during peak energy use times. An effective way to reduce power costs is to adjust operations
by having pumping occur during off-peak times. Currently, reservoirs are operated to maintain
water quality, which limits flexibility for off-peak pumping. The reservoirs can be equipped with
mixing systems to reduce stratification and nitrification water quality issues that occur if the
reservoir is not turned over frequently. Adding mixing within the reservoirs would change the
operating requirements and open up opportunities for long-term energy savings.*

West Yost recommends the new well power costs also be monitored, documented, and evaluated
in the same fashion as the booster pumps.

10.3.4 Water Efficiency

Water distribution system leaks and inaccurate meters can cost a utility a significant amount of
money in unrealized revenue. Monitoring lost and unaccounted for water can provide a tool to
assess water leakage and meter inaccuracy system wide. Water loss in 2013 and 2014 was
approximately 14 percent and negative 1 percent, respectively. The 2014 water loss is questionable
because the system can never consume more water than it produces and may point to inaccurate
production metering. It is reported by staff that almost a quarter of the systems water meters are
over 30 years old. Meters this old are assumed to have some level of inaccuracy. Inaccuracies in
production and consumption water meters makes assessing water loss difficult, if not impossible.
Staff indicated that meter replacements have begun in the Sharon Heights area where many meters
can be rebuilt rather than replaced. Meter rebuilds are about a third the cost of replacement. Some
meters cannot be rebuilt due to outdated or obsolete parts and require replacement. In addition,
when a service line is identified to be replaced, the meter will also be replaced at the same time.
Meter replacements records were not being kept prior to 2014. Meter replacements for 2-inch and
smaller meters can be replaced using in-house operations staff. Staff indicate that it takes 2 to 3
operators a full day to replace 3 meters, depending on the size of the unit, the location, and the
overall complexity of the work.

4 MPMW has a program underway to install mixers at the reservoirs.
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Meter replacements 3 inches and larger are being subcontracted out for replacement. When a meter
is replaced, everything must be brought up to current code including the meter vaults for large
meters. In-house staff do not have the resources or equipment necessary to replace the large vaults
that house meters 3-inch and larger. Many large meters cannot be rebuilt because the meter is
obsolete and a rebuild kit not available.

When meters are rebuilt or replaced, remote reading capabilities are incorporated into the metering
system. Staff has been working with Sensus on implementation aspects of an AMR.
Implementation of an AMR or AMI program are being evaluated as part of this WSMP. Currently,
meters are initially read by an outside contractor who is responsible for billing. There are numerous
work order requests generated by the outside contractor on a monthly basis to have meters
manually re-read. Meter re-reads are completed by operations staff and accounted for 26 percent
of the documented work orders generated in 2015. This task appears to be a drain on current staff
resources. Implementation of an AMR or AMI system would significantly reduce the need for
manual meter re-reads and thus free up operations staff time for other important maintenance tasks.
West Yost recommends existing meters, especially large meters, be calibrated regularly to ensure
accurate readings are occurring. Although AMR will reduce the level of effort associated with
re-reads, meter boxes will still need to be maintained to ensure access.

A leak detection program can also be implemented in addition to meter replacement to reduce
overall system water loss. A successful leak-detection program can also help to meet water
conservation goals. Old and poorly constructed pipelines, inadequate corrosion protection, poorly
maintained valves, and mechanical damage are some factors that contribute to water leakage.
Undetected leaks can lead to the loss of large quantities of water depending on how long they have
existed before being identified and repaired. It may be necessary to determine the cost and benefit
of implementing a leak detection program. This would include starting by determining the
estimated value of lost revenue based on the volume of water system losses that are occurring. The
value of lost revenue can be compared to the cost of corrective measures to determine if a leak
detection program is financially viable.

There are various methods of detecting water distribution system leaks, such as sonic leak
detection equipment. Sonic leak detection equipment identifies the sound of water escaping a pipe.
Leak detection systems should be focused on locations within the distribution system with the
following characteristics: the greatest potential for leaks or in areas where there is a history of
leaks and breaks; where leaks could cause the heaviest property damage; and where loads on the
pipeline may exceed design loads (i.e. shallow pipes in high traffic areas). Once leaks are detected,
repairs should be performed to eliminate them. Repair cost records should be kept for reference
and to analyze costs associated with reducing water loss.

Operations staff did keep a record of unplanned discharges that occurred in 2015 in a spreadsheet.
The spreadsheet indicates the following data: the address where the discharge occurred; the date
the discharge occurred; the duration and estimated volume of the discharge; chlorine, pH, and
turbidity results; implemented BMP; whether it was caused by a main or service leak; time when
discharge was discovered; staff who arrived; who repaired the leak and when the repair was
completed; the date repaired; the number of customers affected; cost of repair; cause of leak; and
the corrective action. West Yost recommends this data continue to be documented and included in
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a GIS database when available. This information should also be considered when determining lost
and unaccounted for water volume.

West Yost recommends that MPMW continue to track lost and unaccounted for water on a
monthly basis with the goal of achieving less than 10 percent water loss. Continual tracking of
water losses and repairs, meter replacements, and or/meter calibrations should be made to
determine the extent of how one affects the other. Accurate meters typically provide the biggest
impact on reducing water loss. Thus, a meter replacement program is recommended to replace all
customer meters after they have reached a certain age usually 15 to 20 years. At this age, the meter
accuracy would have diminished to the point that the cost of meter replacement is less than loss of
revenues with continued use of the meter.

10.3.5 Emergency Planning

MPMW has a Water System ERP that was prepared in 2009. The ERP provides a standardized
response and recovery protocol to prevent, minimize, and mitigate injury and damage resulting
from emergencies or natural disasters and events caused by human intervention. Natural disasters
include earthquakes, wild land fire, disruption of service, and destruction of property. Human
intervention events include cross contamination, reservoir contamination, damage to equipment,
explosives, mechanical equipment tampering, and power source interruption. The ERP provides
direction on response to threats and terrorist scenarios identified in the vulnerability assessment
(VA). The ERP currently includes the following information:

e Emergency planning process information including emergency planning partnerships,
mutual aid agreements, and emergency response policies;

e Water system information including identification of emergency resources and
alternate water sources;

e Standard Emergency Management System/Incident Command System,;

e Concept of operations describing policies, procedures, and plans to mitigate
emergency incidents;

e Communication procedures including chain of command, contact information, and
notification procedures;

e Water quality sampling information and procedures;
e Emergency response, recovery, and termination phase descriptions; and

e ERP approval, update, training, and exercises.

The ERP was designed to comply with Section 1433(b) of the Safe Drinking Water Act as amended
by the Public Health Security and Bioterrorism Preparedness and Response Act of 2002, California
Government Code, the California Health and Safety Code, and the California Waterworks Standards.

MPMW is a member of the California Water/Wastewater Agency Response Network
(CalWARN). The mission of CalWARN is to support and promote statewide emergency
preparedness, disaster response, and mutual assistance matters for public and private water and
wastewater utilities.
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CalWARN provides member utilities with:

e An omnibus mutual assistance agreement and process for sharing emergency
resources among members;

e A mutual assistance program consistent with other statewide mutual aid programs and
the Standardized Emergency Management System (SEMS) and the National Incident
Management System (NIMS);

e The resources to respond and recover more quickly from a disaster;
e A forum for developing and maintaining emergency contacts and relationships; and

e New ideas from lessons learned from previous disasters.

It is recommended that MPMW continue its membership in CalWARN and coordinate with other
local and regional agencies (including San Mateo County and SFPUC) to ensure regional
cooperation, especially as it relates to emergency preparedness.

A review of the ERP indicates the plan is currently out of date, references reports that have since
been updated, and is missing pertinent data. The ERP requires regular updating when there are
changes in any of the following: staff, contact information, prior to and following training sessions,
and following updates to VA. Many of these changes have occurred since the ERP was originally
written. In addition, exercises, drills, and training sessions should be conducted annually.
According to operations staff, these activities have not occurred within the last two years. Also, as
part of the plan update, the MPMW should consider an update of its water system VA.

MPMW’s 2009 Water System ERP states that it will be updated regularly (at least annually) to
ensure that the information is complete and accurate. Based on the date of the ERP that was
provided to West Yost for review, it does not appear that the plan has been updated since 2009.
There is no regulatory requirement to update the ERP; however, the plan should be updated as
soon as possible to ensure that the information is complete and accurate. The following specific
recommendations are made for the next update of MPMW’s ERP:

1. Review and update contact lists and checklists.

2. Review and update, as needed, the appendices of the ERP (particularly Appendix A,
phone lists).

3. Review and update, as needed, checklists for existing facilities to include facility
improvements and/or any new facilities.

4. Reference in the ERP and be consistent with the State of California Emergency Plan
dated July 2009. The State Emergency Plan addresses the state’s response to
extraordinary emergency situations associated with natural disasters or human-caused
emergencies. In accordance with the State Emergency Plan, this plan describes the
methods for carrying out emergency operations, the process for rendering mutual aid,
the emergency services of governmental agencies, how resources are mobilized, how
the public will be informed and the process to ensure continuity of government during
an emergency or disaster.
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5. Reference and acknowledge within the ERP the California Emergency Management
Agency (Cal EMA). The Cal EMA was established as part of the Governor’s Office
on January 1, 2009 and was created by Assembly Bill 38 (Nava), which merged the
duties, powers, purposes, and responsibilities of the former Governor’s Office of
Emergency Services with those of the Governor’s Office of Homeland Security.

Cal EMA is responsible for the coordination of overall state agency response to major
disasters in support of local government. Cal EMA is responsible for assuring the
state’s readiness to respond to and recover from all hazards (natural, manmade,
war-caused emergencies and disasters) and for assisting local governments in their
emergency preparedness, response, recovery, and hazard mitigation efforts.

6. Include information on membership with CalWARN, including current
contact information.

7. Reference and be consistent in the ERP with the San Francisco Bay Area Regional
Emergency Coordination Plan (RECP). The RECP was published in March 2008 and
was prepared in accordance with national and state emergency management systems
and plans: in particular, the NIMS, the SEMS, the Master Mutual Aid Agreement, the
California State Emergency Plan, and relevant mutual aid plans. The RECP does not
supersede or exclude any of these concepts or plans; rather, it places them in the
context of a response to an event in the Bay Area, during which time the Regional
Emergency Operations Center is activated.

The RECP builds on California’s existing SEMS, through better definition of regional
components of that system, including coordination across disciplines and levels of
government, resource sharing, and regional decision-making. It also incorporates
elements that previously have not been addressed in detail at the regional level under
SEMS. The RECP comprises a Base Plan and nine subsidiary plans that address
detailed elements for specific disciplines and operational activities.

8. Review and update system specific information (Section 3.1).
9. Include Pressure Boundary Map (missing from Section 3.2.2).
10. Review and update critical system components (Section 3.3).

11. Review and update alternative water sources (Section 3.4) as needed to reflect recent
water system improvements. Review the operational status and condition of existing
emergency interties.

12. Review and update Emergency Water Supply Calculations (Section 3.5).
13. Review and update Facility Emergency Equipment List (Section 3.6.1).

14. Include current City and MPMW organization charts and assignments
(Section 4.3).

15. Review and update MPMW Chain of Command (Section 6.1).
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16. Review and update notification procedures (Section 6.3), as needed. A description of
any new available notification methods currently being used or being proposed
(e.g., telephone alerts, text alerts, social media, etc.) should be added. Also,
references to the California Department of Health Services (CDHS) need to be
updated to the SWRCB.

17. Review and update the Appendix G templates of the ERP for Boil Water Order and
other related public notices as needed to reflect updated contact information and
agency contact information (e.g., CDHS is now SWRCB, OES is now Cal EMA, etc.)

It is recommended for the ERP to be updated as soon as possible to ensure that the City is
adequately prepared to respond to an emergency should one occur. Following this plan update, the
City should conduct a recommended training session for City staff to become familiar or
reacquaint themselves with their emergency roles and responsibilities as described in a current
plan. Subsequent to this plan update, it is recommended the plan be reviewed on an annual basis,
updated as needed, and emergency exercises and drills be conducted.

Staff indicated that an emergency drill has not been conducted in the last two years. Regular
training is recommended as a critical part of emergency preparedness. Training provides first
responders, emergency management officials, private and non-governmental partners, and other
personnel with the knowledge, skills, and abilities needed to perform key tasks required by specific
capabilities. Training and exercises also help to identify and address deficiencies in existing
procedures and protocols, so that they can be more effective in the event of an actual emergency.

The following recommendations are made with regard to emergency training, exercises and drills:

1. Upon completion of the update of the City’s Water System ERP, and at the
completion of subsequent plan updates, conduct a training session for City water
management, administrative and operations staff to become familiar or reacquaint
themselves with plan objectives and contents, as well as the emergency roles and
responsibilities described in the plan.

2. Conduct an annual Tabletop Exercise with City water management, administrative
and operations staff to review the plan and emergency roles and responsibilities.

3. Develop and conduct a biennial (every other year) Emergency Exercise with a
simulated water system emergency scenario for City water operations staff to
review/test emergency operations procedures (e.g., test procedures for activating
emergency interties).

4. Develop and conduct an annual Communications Drill to review/test internal
emergency communications procedures (e.g., within City Public Works Department
and with other City departments) and external emergency communications
procedures (e.g., with other agencies and with customers).

5. Figure 10-1 illustrates the key tasks in the emergency preparedness cycle, and
Table 10-2 provides a summary of the recommended training program.
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Figure 10-1. Emergency Preparedness Cycle

Training Type

Water System ERP
Overview

Objective

Become familiar with and
review plan objectives and
contents, as well as the
emergency roles and
responsibilities described
in the plan

Table 10-2. Recommended Emergency Preparedness Training Program

Participants

City water management,
administrative and
operations staff

Frequency

Upon completion of the
update of the City’s
Water System ERP and
at the completion of
subsequent plan updates

Review the plan and

City water management,

system emergency
scenario)

(e.g., test procedures for
activating emergency
interties)

Tabletop Exercise emergency roles and administrative and Annually
responsibilities operations staff

Emergency Exercise Reviev_v/test emergency .

(with a simulated water operations procedures City water management, Biennially

administrative and
operations staff

(every other year)

Communications Drill

Review/test internal
emergency
communications and
external emergency
communications
procedures

City water management,
administrative and
operations staff

City Public Works
Department staff and other
City department staff
Other local and regional
agencies

Water customers

Annually
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West Yost recommends the City coordinate its emergency planning, training and exercise efforts
with other local and regional agencies (including San Mateo County and SFPUC) so that
interagency and regional communications and coordination protocols can be exercised and
modified as needed to ensure a coordinated response during an actual emergency. Many Bay Area
counties conduct annual regional emergency drills and exercises in the month of October to
coincide with the anniversary of the 1989 Loma Prieta earthquake. The City should coordinate
with the County and others to actively participate in such regional emergency drills and exercises.

The City conducted a VA to consider water system vulnerabilities to man-made emergency and to
review potential security improvements. This assessment was summarized is referenced in the City’s
2009 Water System ERP. This VA was conducted per the requirements of the Bioterrorism Act.

While there are no specific requirements within the Bioterrorism Act to prepare an update to the
City’s Water System VA, the City may wish to review the findings and recommendations of the
previously completed VA to ensure that recommendations have been successfully implemented to
reduce the City’s vulnerability to terrorist attack or other intentional acts and to defend against
adversarial actions that might substantially disrupt the ability of the City’s system to provide a safe
and reliable supply of drinking water.

A Seismic VA was prepared for the MPMW in 2004 by G&E Engineering Systems. The
Assessment recommended a Seismic Improvement Program to reduce adverse impacts on the
water system. The recommendations included adding storage or well supplies to the lower
elevation pressure zones by 2018. Since this study, the Sharon Heights booster pump station has
been replaced and is assumed to be up to code for Seismic issues. Upgrades to the roof systems at
the existing reservoirs was recommended. Staff indicate that roof replacement at the reservoirs is
currently in the planning stages. To date, no additional storage has been added to the lower
elevation pressure zones. In January 2013, the City Council authorized the design of the first
emergency well and the design was recently approved for drilling in the lower zone at the
MPMW’s Corporation Yard. An update to the Seismic VA is being prepared as part of this WSMP
System Master Plan. Specific recommendations have been developed as part of the
Assessment update.

10.4 OPERATIONS AND MAINTENANCE STAFFING LEVEL ASSESSMENT

MPMW serves retail customers through approximately 4,300 potable water service connections
over a seven-square mile service area. MPMW serves potable water to approximately 50 percent
of the City.

MPMW requires O&M staff to perform the following services:

e Water system operations

e Grounds and facility maintenance
e General management

e Regulatory compliance

e Water quality sampling and reporting
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e Customer service

e Safety training

e Inventory control

e Purchasing

e Follow-up meter reading and shut-off

e Annual cross connection testing on City owned backflow devices

MPMW is currently subcontracting out services for billing, cross-connection (backflow) testing
for non-City backflow devices, large pipeline repairs, and large meter replacements.

MPMW currently employs three permanent, full-time operations staff members and two temporary
operations staff members. Permanent staff are all state certified distribution and treatment
operations personnel.

Temporary staff are hired through CalOpps, a public employment job board owned and operated
by public agencies. Temporary employees are only able to work a maximum of 980 hours in a
fiscal year to avoid paying for CalPERS benefits. This time restriction limits the responsibilities
these workers can take on due to the fact that they will not be long-term employees. Also, the
temporary employees typically have other jobs. In addition, each new temporary employee
requires training which is time taken from permanent staff duties. The current temporary staff are
not certified water operators which also limits the type of work they are allowed to perform.

MPMW requested a staffing analysis on the estimated work needs and the appropriate levels of
staffing. Our assessment and recommendations are described in the sections below.

10.4.1 Existing O&M Staff Assessment

Existing O&M staff include three permanent certified water operators which include a Water
System Supervisor, a Water Quality Specialist and a Water System Operator II. There is a new
Senior Water System Operator position, but this is currently not budgeted. In addition, and on an
annual basis, MPMW hires temporary laborers to support permanent staff. The current permanent
and temporary staff responsibilities are described in detail for each position below.

10.4.1.1 Water System Supervisor

The Water System Supervisor position has many responsibilities with the main responsibility
being supervising and overseeing the work completed by the permanent and temporary staff.
Additional responsibilities include the following duties:

e Supervise, train, instruct, and motivate employees

e Prepare the daily log which tracks work order completion

e Review and assign new and outstanding work orders to staff

e Review and submit work order data entry by staff
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e Review and respond to utility e-mail

e Coordinate with billing subcontractor

e Review plans for water system modifications, additions, and tie-ins
e Prepare parts list for water system tie-ins and placing material orders
e Conduct inspections of system facilities

e Investigate potential water leaks

e Investigate water quality issues

e Locate, inspect, repair and replace water meters

e Conduct inspections of construction activities

e Coordinate with construction contractors

e Monitor SCADA system and respond to alarms

e Complete and maintain a variety of records

e Prepare monthly staff reports

¢ Organize and conduct job and safety training

e Prepare Annual Water Quality Report

¢ Provide on-call duties for emergency responses

e Prepare annual budget and budget reviews

e Coordinate with contractors for water main repairs and emergency repairs
e Coordinate and track water meter and service line replacements

¢ Read and record SFPUC turnout meters (monthly)

e Review and track inventory (quarterly)

e Conduct staff performance reviews (annually)

e Attend meetings and coordinate with Engineering and Public Works staff
e Coordinate with the County on backflow inspections and repairs

e Conduct tasks of Water System Operator Il and Water Quality Specialist as needed
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10.4.1.2 Senior Water System Operator (not budgeted)

Under the direction of the Water System Supervisor, the Senior Water System Operator is
responsible for assisting in the supervision of staff and for overseeing the more complex and
difficult work associated with the construction, modification, maintenance, and repair of the water

distribution system. Additional responsibilities include the following duties:

Provides technical and functional direction to staff

Reviews and controls the quality of work

Performs complex and specialized water maintenance repair work

Estimates costs of construction and maintenance work and supplies

Orders supplies and equipment for work orders

Monitors contractors

Acts as the Water System Supervisor in his or her absence or as assigned

10.4.1.3 Water System Operator Il

The Water System Operator II completes field work tasks and needs to be adept with customer

interaction. Additional responsibilities include the following duties:

Coordinate and complete fire flow testing

Locate, inspect, repair, rebuild, replace, and reprogram water meters

Locate, inspect, repair, rebuild, replace water services

Replace meter boxes and lids

Perform manual meter reads

Investigate potential water leaks

Locate water mains for paving projects
Respond to on-call duties during emergencies
Turn meters on/off

Repair and replace fire hydrants

Flush fire hydrants/blow-offs

Leave customer door hangers/notifications
Replace valve lids

Conduct inspections of PRV stations

Monitor SCADA system and respond to alarms
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10.4.1.4 Water Quality Specialist

The Shift Operator/Water Quality Specialist completes field work tasks and needs to be adept in

customer interaction. Additional responsibilities include the following duties:

Investigate water quality issues

Locate water mains and complete Underground Service Alert tags
Investigate potential water leaks

Collect water samples for testing

Coordinate and complete fire flow testing

Locate, inspect, repair, rebuild, replace, and re-program water meters
Locate, inspect, repair, rebuild, and replace water services

Fire hydrant repairs and replacements

Fire hydrant/blow-off flushing

Turn meters on/off

Perform manual meter reads

Investigate system pressure issues

Leave customer door hangers/notifications

Inspect SFPUC turnouts

Monitor SCADA system and respond to alarms

Provide on-call duties for emergency responses

10.4.1.5 Temporary Staff

The temporary staff are responsible assisting the permanent staff in addressing work orders
and completing preventative maintenance duties.

following duties:

Locate and assist in water meter replacements and repairs
Perform manual meter reads

Clear meter boxes

Replace meter boxes and lids

Turn meters on/off

Leave customer door hangers/notifications

Assist in fire hydrant replacements

Read and record SFPUC turnout meters (monthly)

Control vegetation
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10.4.1.6 Existing Staff Assessment

Discussions with MPMW staff and review of operating and maintenance information indicate that
there is a shortage of staffing needed to complete day-to-day operations and complete preventative
maintenance tasks. This is evident based on the maintenance review that was completed in Section
10.2 of this chapter. The maintenance review revealed several maintenance tasks are not being
performed at all or are not being performed per recommended industry practices due to a lack of
sufficient staffing resources. Existing staff are consistently overextended trying to keep up with
current duties and overcompensating for the lack of sufficient staff. There is also turnover of
temporary staff that requires time-intensive training of new staff by existing staff. MPMW
currently only has staffing to perform the day-to-day operations, corrective maintenance needs,
and some preventative maintenance tasks. MPMW staff noted that not all preventative
maintenance tasks are being performed due to shortage of staff. Preventative maintenance is
essential to extending the life of the MPMW water system infrastructure and identifying issues
early to address problems before they affect customers and cannot be overemphasized.

MPMW has subcontracted its billing services which include meter reading and meter shut-offs for
non-payment (only of units smaller than 3 inches). MPMW staff are responsible for meter shutofts
and reconnections of water meters 3 inches and larger. Staff also handle same day reconnection
requests from customers. The subcontractor is responsible for next day reconnections of units 3
inches and smaller. MPMW staff are also responsible for completing maintenance items associated
with manual meter re-reads and completing final meter readings that are requested by the
subcontractor. Manual meter re-reads and final meter readings are completed by operations staff
and accounted for 45 percent of work orders generated within the first eight months of 2015. These
tasks appear to be a drain on current operations staff resources.

Operations staff receive approximately 60 to 100 work orders a month and each work order
requires approximately 30 minutes of staff time to complete without travel time. Addressing work
orders is anticipated to require approximately 30 to 50 hours of staff time each month. This
amounts to nearly a full week of staff time addressing work orders. Each work order requires data
be entered into a computer program for documentation purposes. A backlog of data is not
uncommon due to a lack of office support and greater priority tasks associated with normal day to
day operations. Documentation should be kept up to date if needed for reference and
decision-making purposes. Current administrative staff support is shared with other City
departments and is not sufficient. A full time administrative staff position is recommended to
perform the necessary documentation and reporting duties associated with the water system and to
free up Water System Supervisor time associated with office duties.

The Water System Supervisor indicates he typically spends 40 hours a week in the office and 15
to 20 hours a week outside of the office, not including requirements for on-call shifts. This type of
consistently intense work schedule can often lead to employee burnout and turnover. The position
of Water System Supervisor is an important one as they are responsible to make sure the system
operates smoothly and that day—to-day tasks are being completed. The Water System Supervisor
has gone above and beyond to ensure that day-to-day duties and corrective tasks are being
completed in a timely manner, but cannot be expected to continue under the current lack of staffing
resources on a long-term basis.
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On-call services are alternated weekly through each system operator. Each operator is needed for
on-call duties twice in a four-week period because there are only a total of three certified operators
available. This can also be problematic due to the amount of off-duty time that each operator is
required to remain available to perform these duties. The on-call availability requirement limits
employee off-duty time and travel. For example, when someone is required to be on call after
hours then they cannot leave town and/or make outside time commitments because they must be
able to respond to emergency situations quickly. Note that on-call duties require staff to be
available 24 hours a day, 7 days a week regardless of holidays.

Temporary staff are hired through CalOpps. Temporary employees are only able to work a
maximum of 980 hours in a fiscal year. This time restriction limits the responsibilities these
workers can take on due to the fact that they will not be long-term employees. In addition, each
new temporary employee requires training which is time taken from permanent staff duties. The
current temporary staff are not certified water operators which limits the types of work they are
allowed to perform.

10.4.2 Comparison to Similar Size Utilities

A comparison of water utility operations and maintenance staffing was completed for similar size
utilities. This is a general comparison based completely on utilities of similar size. There may be
variations on actual operator duties that are specific to each utility. For example, some utilities
may have different infrastructure maintenance requirements due to the number, type, and
complexity of distribution facilities. These factors have not been accounted for in this comparison.
Table 10-3 includes a list of the selected water utilities and their approximate size based on the
number of service connections and population. System population and water service data were
obtained from the Safe Drinking Water Information System records database.” Water utilities of
equal size were chosen including several neighboring BAWSCA members. Each water utility was
contacted requesting their O&M staffing organizational chart. The data received from the
responding utilities is summarized in the Table 10-3.

5 https://sdwis.waterboards.ca.qgov/PDWW/
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Table 10-3. Utility Staffing Survey for Utilities of Similar Size to MPMW

No. of

Location Population Water
Utility Name City/County Served 3 Services 2 | Type of Operator (Qty)®

Water System Supervisor (1)
Water System Operator Il (1)
Water Quality Specialist (1)
Temporary Staff (2)

MPMW Menlo Park, CA 16,100 4,202

Neighboring BAWSCA Agencies

City of East East Palo Alto/ 38,0000) 3,752 Chief Operator/Engineer (1)
Palo Alto San Mateo T2/D2 — T5/D5 Operators (4)
Town of Water Division Supervisor (1)
Hillsborough glllstﬁr?ugh, CA/ 11,260 3.880 \(Vatgrv\(l)uillty Tgchnlman (1)
Water Division an Mateo ead VVorkers (2)
Maintenance Workers (5)
Other Similar Size Water Utilities in California
O&M Manager (1)
Water Utility Foreman (1)
Carpinteria Valley Carpinteria, 16.050 4293 Water Treatment Operator (1)
Water District CA/Santa Barbara ’ Water Utility Worker | (1)
Water Quality/Customer Service (1)
Water Utility Helper (1)
T4/D2 Treatment Operator (1)
Lomita. CA/ D2/T1 Sr. Maintenance Worker (1)
City of Lomita ’ 20,300 4,176 D2 Maintenance Worker (1)
Los Angeles

D3/T3 Maintenance Worker (1)
D4/T3 Contract Operator (2)

Water Supervisor (1)
Utility Workers (3)

Nipomo Community | Nipomo, CA/

Services District San Luis Obispo 12,512 4,284 Maintenance Worker/Customer
Service (1)
D4/T3 Water Superintendent (1)
D5/T4 Chief Plant Operator (1)

Trabuco Canyon Trabuco Canyon, 14.900 3962 D4/T3 Operator (1)

Water District CA/Orange ’ ’ D4/T4 Operator (1)

Maintenance Superintendent (1)
Maintenance Technician (2)

@  Data provided in utility organization charts.
®  Population estimate appears to be in error based on 2013 Census Bureau reported population of 29,143.

According to the 2014 Annual Report to the Drinking Water Program (submitted to the State of
California Division of Drinking Water), MPMW currently serves a population of approximately
16,100, with 4,202 water services. In comparison to similar size utilities, the current MPMW
staffing is lacking in full-time certified operator positions. The similar size water utilities have a
range of five to nine full-time O&M staff, including the Water System Supervisor. Taking an
average of the staffing level in the six utilities shown in the table above results in approximately
seven full-time O&M staff.
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10.4.3 Recommendations

The existing staff assessment and utility comparison indicate that the current MPMW staffing is
insufficient to provide the day-to-day operations and perform necessary preventative maintenance
tasks as recommended in Section 10.2 of this Chapter. The maintenance review provided clear
evidence that existing staffing is inadequate to meet the maintenance needs of the water system.
Existing staff are overextended trying to keep up with day-to-day operations, corrective
maintenance, and on-call duties and are at serious risk of burnout and turnover. When turnover of
existing staff occurs frequently the training of new staff can be cost and time intensive for existing
remaining staff. Also without proper historical documentation to reference, new staff will struggle
with understanding system processes and quality of service may be reduced.

An analysis of the estimated staff time needed to complete current day—to-day duties and
recommended preventative maintenance tasks was performed. The estimated staff time was divided
by the available hours of a full-time employee to determine the number of estimated full time
employees needed to complete day-to-day duties and preventative maintenance tasks. Many of the
task estimate assumptions were based on MPMW’s 2015 work order log. A breakdown of estimated
staff time by task is provided in Table 10-4. The conclusion of this analysis recommended six and a
half full time employees. Some of the tasks included in the analysis could be completed by an
administrative person such as work order documentation, inventory and purchasing.

This analysis did not include anticipated future tasks associated with a proposed new emergency
well and implementation of a recycled water program. West Yost recommends a total of seven
full-time employees to account for some of the additional duties associated with the proposed well.
Additional staffing beyond seven may need to be considered depending on the complexity of well
operations. The current full-time staff will fill three of these positions, leaving four remaining.
West Yost recommends that, at a minimum, three of those open positions be filled with
experienced certified water operators that have certification levels similar to existing staff. In
addition, MPMW is currently evaluating the feasibility of a recycled water program. If a recycled
water program is implemented additional staff will be needed to oversee design and construction
and to operate and maintain the recycled water system.

The MPMW system holds a D3 Classification status. According to the distribution system staff
certification requirements of the California Code of Regulations, Chapter 13, Article 2, a D3
distribution system requires a minimum Water System Supervisor (chief operator) certification of
D3 and a shift operator certification of D2. Current operations staff hold T2/D4 certifications.
Current temporary part-time employees are recommended to be replaced with full-time certified
distribution and treatment operators. It is important for potential operators to have both treatment
and distribution certifications to be able to provide additional help with future well sampling and
fill-in for the existing Water Quality Specialist when needed. An operator with experience in
groundwater well water quality sampling and operations will be important once MPMW’s planned
emergency well is operating. The additional workload associated with the O&M of the new
standby emergency well should be considered when looking at future staffing needs. An operator
with well head treatment plant experience may be desirable if well head source water treatment
beyond chloramination and fluoridation is required to meet regulatory limits.
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Table 10-4. Staffing Level Assessment Summary by Task

Full time Available Work Hours Estimate Tasks Assumptions Estimated Annual Hours
12 Months Utility Marking 40 per month, 2 a day for 20 days a month, 2 hrs each with travel 960 9%
40 Hours per Week Work Order Documentation 1 hours a day for 20 days a month 240 2%
2080 52 Weeks a Year SFPUC Meter Reading once a month, 3 hours with travel 36 0%
2080 Hours per Year Meter Maintenance 12 meters per month, 4 hours each 576 5%
Meter/Service Replacements 10 per month, 2 employees 8 hours each 1920 18%
11 Paid Holidays Floating Holiday Pump Station Inspections once a day, 20 days a month for one hour 240 2%
88 Hours per Year 30 Hours per Year Pump Station Maintenance 8 hours a month 96 1%
Generator Inspection and Testing 6 hours a month 72 1%
Sick Time Days Reservoir Inspections once a day, 20 days a month for one hour 240 2%
8 Hours per Month Reservoir Maintenance 4 hours a month 48 0%
96 Hours per Year Cross-Connection Testing 50 units per year, 1.5 hr per unit to test and document 75 1%
PRV Inspections 1.5 hours per day with travel, 20 days a month 360 3%
Vacation Time PRV Maintenance 6 hours every 6 months 12 0%
88 Hours per Year 1st Three years Hydrant Inspection 1.5 a day at 1.2 hours for 20 days a month 288 3%
104 Hours per Year 3-5 Years Hydrant Testing 3 hydrants a week at 3 hours each with documentation 432 4%
Hydrant Replacement/Repair 1.5 per month, 2 employees at 8 hours each 288 3%
Personal Business Leave Dead-end Flushing 5 a month at 4 hours each with documentation 240 2%
3 Days per Year Valve Exercising & Maintenance 7 aweek at 1 hour each 336 3%
24 Hours per Year Valve Repair/Replacement 1 every other month, 2 employees at 4 hours each 48 0%
Water Quality Sampling & Documentation 15 hours a week 720 7%
Total Available Work Hours per Full-time Employee Per Year Certification Training 16 hours a year for 5 employees 80 1%
Safety and Computer Training 8 hours a month for 5 employees 480 4%
1738 3-5 Years Updates to ERP/ Annual Training Drills 8 hours a year for 5 employees 40 0%
1754 1st 3 Years Repair Water System leaks 7 per month at 4 hours each 336 3%
Regulatory & Monthly Reporting 6 hours a month 72 1%
Staff & Field Meetings 20 hours a month for 2 employees 480 4%
SCADA Monitoring 8 hours a month 96 1%
Meter Rereads/Shut-offs 80 per month at 1 hour each 960 9%
New Construction Inspections 8 hours a month 96 1%
Inventory and Purchasing 3 hours a week 144 1%
Field Equipment and Vehicle Maintenance 5 hours a month 60 1%
Coordination with Subcontractors 3 hours a week 144 1%
Vegetation Maintenance (Meter boxes and facilities) 30 per month at 1.5 hour each 540 5%
Customer Service 4 hours a week 192 2%
Performance Reviews 8 hours once a year 8 0%
Total 10955 100%

Estimated Number of Full time Employees

6.2 Assumes Staff in 1st 3 years of service
6.3 Assumes Staff in 3-5 years of service

WEST YOST ASSOCIATES
w\c\648\12-15-01\e\Operations\Staff Assessment Rev1.xlsx
Last revised: 02-16-18
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West Yost recommends that there be a minimum of six qualified operators to alternate on-call
duties so each operator doesn’t have to be available more than one week every six weeks. An
office/administrative employee is recommended to complete administrative type duties like
documentation, inventory management, purchasing, and reporting. This type of employee would
provide essential support to the operations staff allowing existing operations staff more time to
focus on field work.

Preventative maintenance is essential to extending the life of MPMW water system’s
infrastructure. The costs associated with the consequences of not providing the necessary
preventative maintenance can be much greater than the additional cost to implement a successful
preventative maintenance program.
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TECHNICAL MEMORANDUM

DATE:

TO:

CC:

FROM:

January 20, 2017 Project No.: 648-12-15-01
SENT VIA: EMAIL
Azalea Mitch, City of Menlo Park

Whit Loy, City of Menlo Park

Mandy Ott, EIT #157201
Roberto Vera, PE, RCE #83500

REVIEWED BY: Polly Boissevain, PE, RCE #36164

SUBJECT:

Final Submittal for Water System Geographic Information System Update

The purpose of this Technical Memorandum (TM) is to document the tasks West Yost Associates
(West Yost) performed to update the Menlo Park Municipal Water District’s (MPMWD) Water
System Geographic Information System (GIS). The scope of this effort generally consisted of:

Completing a pilot study used to identify any obstacles in the field that would impact
the system-wide field investigation;

Updating water utility GIS files using Global Positioning System (GPS) points
collected during system-wide field verification, photo collection of various facilities,
and mark-ups from City Staff;

Completing and correcting a GIS topology of the water utility features for
compatibility with the water modeling phase;

Creating a new mapbook for display of the City water utilities at a
1-inch = 120-foot scale; and

Updating all water utility GIS files using an agreed upon geodatabase template as
recommended by ESRI and customized for the City.

This TM references various items to be included in a separate electronic submittal, which are
summarized in the Overall Water System GIS Update Electronic Submittal section at the end of
this TM. The following sections summarize the overall tasks performed to update the City’s Water
System GIS.

Pilot Study

Photographic Documentation
GIS Updates

Geodatabase Updates
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e Mapbook Update
e Overall Water System GIS Electronic Submittal

PILOT STUDY

Prior to beginning the system-wide field verification, a pilot study was conducted in two pilot areas
(i.e., a “Difficult Area” and a “Common Area”) in an effort to bracket the range of the expected
conditions. In addition, the study was conducted to determine the adequacy of using the
Trimble Geo7x™ (centimeter edition) and the Trimble GeoXT 2008™ (sub-meter edition)
hand-held GPS for logging points and collecting data. The overall pilot study protocol was
documented in City of Menlo Park Water Distribution System — Pilot Study Protocol for Field
Data Collection by West Yost (August 21, 2015).

After conducting the Pilot Study, West Yost identified and recommended field protocol changes
and GIS data collection changes, which were subsequently used for the system-wide field
investigation. Field protocol changes were recommended in an effort to save time; such changes
included the City not needing the location of hydrant valves (since all of the City’s hydrants have
an isolation valve) and the definition of the number and type of photos that needed to be taken.
Similarly, GIS data collection changes were made in an effort to save time in the field and reduce
the amount of data processing required once the data was being compiled into the geodatabase.
An example of this is providing clear definition of what “standard” attributes were so that they
could be pre-programmed into the GPS handheld unit. The pilot study also proved that the Trimble
Geo7x™ produced higher-quality GPS points, and was faster to use, collect points and
post-process data. As a result, West Yost recommended that a Trimble Geo7x be exclusively used
for the system-wide field verification in an effort to streamline data collection and post-processing.

PHOTOGRAPHIC DOCUMENTATION

As part of the field verification effort, photographic documentation (photo(s) of customer service
meters and various other water system facilities) was gathered in an effort to help City Water
Operations staff locate facilities faster. Originally, it was planned that three photos at each of the
customer service meters and one photo for each hydrant be collected. However, results from the
pilot study found that a single photo at customer service meters was sufficient, and that hydrants
only needed photo documentation in areas where their location is not obvious. Photos of valves,
water sampling stations, and blow-offs were also collected on a case-by-case basis at the discretion
of the field teams. The field teams marked the water feature with orange utility flags to help focus
the photos.

The collected photos are being submitted as part of the electronic submittal. Photos for customer
service meters are organized in folders by street name (e.g. Sage) and then if applicable, in
sub-folders by block (e.g. 1400 Sage). The individual photos are named with the customer service
address (e.g. 1405 Sage.jpg) and generally include/contain details such as: overall context, address
sign (if possible), and a utility flag marking where the customer service meter is in relation to the
property. Photos for valves, hydrants, sampling stations, and blow-offs are contained in a separate
folder and are not organized in sub-folders. Instead, they are titled with street names and a
sequential number (e.g., Market Valve.jpg, Market Valve (2).jpg). Similar to the water meter
photos, the water facility is marked with an orange utility flag to call attention to it.

w\c\648\12-15-01\WP\GIS UpdateMapbook M\011617_TM
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GIS UPDATES

West Yost spent approximately 11 weeks surveying throughout the City’s service area, using the
Trimble Geo7x™ (centimeter) hand-held GPS units, collecting data for: valves, meters, hydrants,
backflows, USA marks, and any other identifiers useful for spatially realigning the water mains.
Field-collected points were then post-processed and projected to NAD 1983 California State Plane
Zone III horizontal datum for importing into GIS. Elevations were projected to NAVD 1988
(mean sea level) vertical datum. These points then served as the basis for developing a new
water main file; built from the original water main file (in order to retain pipe information like
diameter and material) but realigned/adjusted to best fit with field-verified points.

For areas where water utility configurations were still questioned, the City provided supplemental
field work and mark-ups for clarification. It should be noted that the locations of water mains and
laterals developed as part of the geodatabase and shown on the resulting mapbooks were
adjusted/realigned to best fit (where applicable):

e Field-collected points;

e Old GIS alignments;

e City-provided as-built drawings, and;

e City-provided schematic mark-ups.

Alignments shown on the mapbook and contained in the geodatabase may still differ from actual
field conditions. The mapbook and geodatabase was developed for planning purposes and were
not intended for design, construction, or similar activities. In addition to realigning/adjusting the
water main feature classes to the field-verified points and City provided drawings and mark-ups,
a topology analysis (using the ESRI topology tools) was performed to correct any water utility
connectivity errors. Geodatabase topology checks are used to ensure data integrity by validating
and identifying errors where feature classes may not represent real-world conditions, such as:

e Segments of water main must not self-overlap nor should different segments overlap
each other.

e Water mains should connect at any junction meant to represent a tee or cross.

e Valves must be connected to a water main or a water lateral.

All errors were corrected within the City service area. Features included in the topology
analysis were:

e Water Mains,

e Water Laterals,

e System Valves,

e Control Valves,

e Backflow Preventers,
e Hydrants, and

e Water Fittings.

w\c\648\12-15-01\WP\GIS UpdateMapbook M\011617_TM
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For purposes of the planned hydraulic model development from the GIS, water mains were broken
at all crosses and tees (excluding pipe jumps), diameter changes, system valves, and control valves.
Table 1 references the rules and nomenclature defined by ESRI and used for the topology analysis.

Primary

Feature Class

Table 1. Topology Rules

Secondary
Feature Class

Lines must not overlap any part of another

Rule Definition

Water Mains Must Not Overlap - line

Water Mains Must Not Self-Overlap - Lines must not overlap themselves

Water Mains Must Not Self-Intersect - Lines must not cross or overlap
themselves

Water Mains Must Not Have Dangles - The end of_a line must touch any part of
one other line

Water Mains Must Be Single Part - Lines must only have one part

Water Laterals

Must Not Overlap

Lines must not overlap any part of another
line

Water Laterals

Must Not Self-Overlap

Lines must not overlap themselves

Water Laterals

Must Not Overlap With

Water Mains

Lines must not cross or overlap
themselves

Water Laterals

Must Not Self-Intersect

Lines must not overlap any part of another
line

Water Laterals

Must Be Single Part

Lines must only have one part

Control Valves

Must Be Disjoint

Points cannot overlap within the same
feature class

Control Valves

Must Be Covered By
Endpoint Of

Water Mains or
Laterals

Points in one feature class must be
covered by the ends of lines in another
feature class

System Valves

Must Be Disjoint

Points cannot overlap within the same
feature class

System Valves

Point Must Be Covered By

Line

Water Mains or
Laterals

Points in one feature class must be
covered by lines in another feature class

Must Be Covered By

Points in one feature class must be

Hydrants - Water Laterals | covered by the ends of lines in another
Endpoint Of
feature class
Hydrants Must Be Disjoint ) Points cannot overlap within the same
feature class
Must Be Covered B Points in one feature class must be
Backflows - y Water Laterals | covered by the ends of lines in another
Endpoint Of
feature class
- Points cannot overlap within the same
Backflows Must Be Disjoint - feature class
Must Be Covered B Points in one feature class must be
Water Fittings - y Water Mains covered by the ends of lines in another
Endpoint Of
feature class
Water Fittings Must Be Disjoint ) Points cannot overlap within the same

feature class

Note: For topology, the Water Mains feature class did not include Non-City of Menlo Park mains.
For further information on topology rules, see the ESRI Topology Rules Poster at:
http://webhelp.esri.com/arcgisserver/9.3/dotNET/index.htm#geodatabases/topology_rules_poster.htm

w\c\648\12-15-01\WP\GIS UpdateMapbook M\011617_TM
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Assumptions

Although GPS coordinates of most of the point water features within the City were collected, the
water mains feature class still hosts a degree of error. For example, a common item that was
encountered while rebuilding the GIS was determining whether a valve was on a main water pipe
or on a lateral. As a result, the final water main feature class was built by comparing field-verified
points with original City mapping and educated assumptions. Some assumptions that were made
by West Yost and not verified in City supplemental efforts are documented in Attachment A. These
maps are intended to document these assumption areas for the City to address or confirm as they
continue to refine their GIS data.

GEODATABASE UPDATES

The City’s water utilities were compiled into a single GIS geodatabase
(MenloPark Water Utilities.gdb), which is a collection of various feature classes within a feature
dataset sharing common geographic information, such as a coordinate system, and pre-defined
domains. Feature classes included in the final water utility geodatabase are:

e WitBackflow,

e WitControlValve,

e WiDistrictBoundary,

o  WtFacility,

e WtFitting,

e WtHydrant,

e WtLateral,

e WtMain,

o WtMeter,

e WitSamplingStation,

e WitSystemValve, and

e Easement (empty feature class — built for future use).
The data fields for each water utility feature class were initially based on the ESRI water utility
template. The field verification effort collected asset information for each facility (e.g., hydrant
manufacturer, water feature diameter, meter manufacturer), using this original template. However,
data fields were subsequently refined and customized to meet the requirements requested by the
City. In addition to the data fields, certain domains and subtypes were defined and further
customized, based on City input. GIS domains and subtypes are useful for creating rules that allow
only legal values of a field type. Domains constrain input information to allow for only
pre-determined values for entry, helping to maintain the integrity and consistency of the database.

Subtypes are specific to a feature class and are used to categorize data. All data fields, data types,
domains, and subtypes for each water utility feature class are outlined in the provided
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Excel database: GDB_Structure Final.xlsx, included as an electronic file and in Attachment B.!
Data fields within each feature class were linked to either data collected during field work, original
City GIS fields (where data were available), or left blank for intended future use.

In addition to populating the feature class attributes, all water utility feature classes were also given
a new unique identification (Facility ID) based on the type of feature and location. Facility IDs
were created using the following naming convention:

Mapbook grid page — Facility Prefix + Zone Abbreviation — Sequential Number

Where, Zone Abbreviations are defined as:
Upper=U
Lower=L
High Pressure = H

Table 2 summarizes the nomenclature used for facility identification prefixes for only those
features currently existing in the final geodatabase. An electronic copy of the Excel spreadsheet
that lists all of the Facility IDs currently being used in the geodatabase is provided as part of the
electronic submittal. This spreadsheet is intended to help the City maintain a unique Facility ID,
as the City populates the geodatabase with new features, so as to not repeat IDs that have already
been used.

Supplemental feature classes are also provided as part of this submittal in a separate geodatabase
(MenloPark Generic.gdb). This geodatabase includes the following feature classes:

e Assumptions (corresponding to the figures in Attachment A),

e City Parcels,

e MapGrid (the original City mapbook grid), and

e MapGrid Quads (the original City mapbook grid split into quads to allow for the
I-inch = 120-foot scale of the final mapbook).

!'It should be noted, that in addition to the domains and subtype, annotations classes and associated links were also
originally planned. However, after reviewing with the City and the Lynx Technologies (Lynx is the City’s GIS
consultant), the City plans to label the mapbook based on the “GIS Asset ID”, which is not yet developed and is to
be completed by Lynx. These annotation classes will be developed after the Water Geodatabase gets integrated with
the City’s larger GIS update.
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Tab le 2. Facility Ide nti fica tion Nomen cla ture

Feature Class Name or Subtype Facility ID Prefix

System Valves

All System Valves V
Control Valves

Air Release Valve AR

Blow-Off Valve BO

Pressure Reducing Valve PRV

Intertie I

Turnout TO

Unspecified Ccv
Facilities

Pump Station PS

Storage Basin R
Water Fittings

Cap FT
Water Meters

Water Meters WM
Hydrants

Hydrants FH

Backflow Preventers
Backflow Preventers BF

Sampling Stations

Sampling Stations SS
Water Mains

Water Mains P
Water Laterals

Water Laterals WS

Geometric Network

The feature classes listed above were used as the data sources to define a geometric network.
Within the feature dataset are also a dynamic point file: Water Network Junctions and the
geometric network connectivity definition: Water Network; together defining the geometric
network. The geometric network is a set of connected edges (lines) and junctions (points) that
represent the behavior of a real-world system using defined connectivity rules. The intent of the
geometric network is to make sure that new features added to the geodatabase are done so in a
consistent manner, based on how the City plans to maintain the geodatabase and represent their
water system in GIS. As a result, the Water Network has been created but does not contain
connectivity rules that constrain how features are defined and drawn. This will need to be decided
by the City so that it is consistent with the overall GIS program (e.g., sewer utilities, storm drain
facilities, etc.) and accommodates the asset management program, as it continues to develop.
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MAPBOOK UPDATE

After all the edits to the water main feature class and resulting geodatabase were made, a new
mapbook was created. West Yost used the City’s existing grid file, but further divided each grid
into quadrants, resulting in a mapbook that displayed City water utilities at a 1-inch = 120-foot
scale. This was done at the request of the City, to more clearly show the various water system
facilities. A hard copy of this mapbook will be provided to the City separately. An electronic copy
will be submitted as part of the electronic submittal.

OVERALL WATER SYSTEM GIS UPDATE ELECTRONIC SUBMITTAL

The overall electronic submittal for the update to the City’s Water System is provided in a
disk/external hard drive and includes the following:

e Electronic PDF of the final mapbook, including an overall Grid Index figure

e Flectronic Geodatabases

— MenloPark Water Ultilities.gdb
— MenloPark Generic.gdb

e Electronic Excel database of all Facility Identifications used

e Electronic Excel database of the geodatabase structure, including domains
and subtypes

e Electronic Map Package of the final mapbook

e Photos of the City’s customer service meters, and various hydrant, valve and water
sampling location.
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Mapbook Page(s): B16-4, B17-2
City noted this as a private area on their mark-ups but lateral configuration and connection to the main was assumed.

Notes:

1. During final processing, West Yost
Associates (WYA) collaborated with the
City of Menlo Park on questions regarding
water facility configurations. These figures
represent areas in which WYA made
assumptions greater than the overall
assumption of moving the water main to
match field verified facilities.
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Mapbook Page(s): C16-4
Configuration not modified much from original/outdated pipe placement - meter points too close to main in some cases but not sure which side of main to default to.
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Mapbook Page(s): B15-3
Assumed configuration and assumed valve in driveway is off/abandoned (was not used in topology).
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Notes:
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match field verified facilities.
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Mapbook Page(s): F10-3, F11-2

Area not included in City mark-up and thus assumed based on valve locations.

Notes:

1. During final processing, West Yost
Associates (WYA) collaborated with the
City of Menlo Park on questions regarding
water facility configurations. These figures
represent areas in which WYA made
assumptions greater than the overall
assumption of moving the water main to
match field verified facilities.
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Mapbook Page(s): G10-1
Assumed capped as pipe termination.
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Mapbook Page(s): G7-4
City mark-up places main in South of street, but does not identify where its jog back to the North side of the street occurs. Assumed main jumps to north before Madera.
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Mapbook Page(s): E5-4, E6-2, F6-1
Commercial area - Area was updated based on City mark-up; Area not included in City mark-up was assumed.
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1. During final processing, West Yost
Associates (WYA) collaborated with the
City of Menlo Park on questions regarding
water facility configurations. These figures
represent areas in which WYA made
assumptions greater than the overall
assumption of moving the water main to
match field veri