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Water Supply Master Plan 2040 Summary 
A reliable supply of clean water is necessary for the social, economic, and environmental well-being of 
Santa Clara County.  This is reflected in the Santa Clara Valley Water District Act that states one of the 
purposes of Valley Water is “to do any and every lawful act necessary to be done that sufficient water 
may be available for any present or future beneficial use or uses of the lands or inhabitants within the 
District.”  Furthermore, Board Policy states that “there is a reliable, clean water supply for current and 
future generations.”  The Water Supply Master Plan 2040 (Master Plan) presents Valley Water’s strategy 
for meeting the county’s future water needs.     
 
The Master Plan looks ahead at how our water needs and our water supply may change over the next 20 
years. The population is likely to grow; aging water infrastructure must be maintained and renewed; 
additional regulations and land use changes may change how we use water; and climate changes are 
likely to alter the Sierra Nevada Mountains’ snowpack resulting in longer and more severe droughts. 
 
The Valley Water’s Ensure Sustainability water supply strategy 
focuses on investments that secure our existing supplies and 
infrastructure, expand water conservation and reuse, and 
optimize our water infrastructure systems.  Valley Water must 
secure existing supplies and facilities for future generations 
because they are, and will continue to be, the foundation of 
our water supply system.   Valley Water is committed to 
working with the community to meet Silicon Valley’s future 
increases in water demand through conservation, reuse, and 
other drought-resilient strategies.  Finally, Valley Water has 
opportunities to make more effective use of its existing assets.   
 
The Master Plan’s Monitoring and Assessment Program (MAP) 
provides a mechanism for adapting to changing supply and 
demand conditions, climate change, regulatory and policy changes, other risks and uncertainty.  
Through regular monitoring of specific projects and overall conditions, Valley Water will assess whether 
changes to the Master Plan strategy or projects are needed.  Alternative projects will be evaluated 
based on their impacts to the water supply reliability, costs, relationships with other projects, risks and 
opportunities, and stakeholder input.  Any changes to the Master Plan will be reflected in the annual 
water rate setting process, Capital Improvement Program, and budget. 
 
  

The Master Plan is the 
Valley Water’s strategy for 

providing a reliable and 
sustainable future water 

supply for Santa Clara 
County and ensuring new 
water supply investments 
are effective and efficient. 
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1 A Reliable Water Supply Is Important to the Community 
A reliable supply of clean water is necessary for the environmental, economic, and social well-being of 
Santa Clara County.  A safe and reliable water supply extends beyond the significant social requirements 
of basic health and sanitation.  This extension includes economic vitality, environmental needs, 
agricultural requirements, social benefits, cultural expectations and requirements, and quality of life 
enhancements.  On behalf of the community, the Santa Clara Valley Water District (Valley Water) has 
made significant investments to manage demands for water and develop water supplies and 
infrastructure to meet the county’s water needs.  These investments currently enable Valley Water to 
manage the natural variability in demands and supplies to meet the county’s current needs in all but 
critical drought years when Valley Water requests that the community reduce their water use.  
However, Valley Water anticipates that the county’s need for water will grow in the future. 
 

1.1 Santa Clara County Needs Water for Multiple Purposes 
Long-term average water use in Santa Clara County is about 350,000 acre-feet per year (AFY).  This 
water is used for domestic, municipal, industrial, and agricultural use.1  Valley Water estimates that 
water demand would be higher, by about 77, 000 AF in 2018, if not for the combined efforts of Valley 
Water and the community to conserve water.  Because of Valley Water’s investments in water 
conservation since 1992, water use in the county has remained relatively consistent despite a 25 
percent increase in population over the same period (Figure 1).  The various significant decreases in 
water use are associated with the extended droughts of 1987 to 1992, 2007 to 2009, and 2012 to 2016.  
Rainfall and economics also affect water use. 

 
Figure 1.  Historic Water Use and Population 

                                                           
1 Environmental needs vary by year and are addressed in the supply side of Valley Water’s water supply system.   
Environmental requirements are given priority to local water supplies over use for recharge or treatment plants. 
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The community uses water for several purposes, including residential, commercial, industrial, 
institutional, landscape irrigation, and agriculture.  Figure 2 shows percentage of water use by these 
sectors.  Residents, who need water for basic sanitation and to support their quality of life, account for 
almost half the water used each year in the county.  Nearly one-half of residential water use is outdoors.  
Commerce, industry, and institutions need water for product manufacturing and delivery.  Farmers need 
water to grow crops.  
 

The San José-Sunnyvale-Santa Clara 
Metropolitan Area had a gross domestic 
product of over $275 billion in 2017, the 13th 
highest in the nation (Bureau of Economic 
Analysis, 2018).   Water shortages can have 
severe economic consequences.  Shortage 
costs can range from about $85 million per 
year for a shortage of 10 percent up to $1.5 
billion per year for a shortage of 50 percent 
(Appendix A, Cost Analysis Methodology).  
Furthermore, shortages can lead to 
groundwater overdraft and land subsidence, 
which can damage the county’s infrastructure 
and increase flooding risks.  
 
 

 

1.2 Valley Water has Made Significant Investments in Water Supply 
Reliability 

Valley Water is an independent, special district/local agency that provides wholesale water supply, 
groundwater management, flood protection and stream stewardship.  Its service area includes all of 
Santa Clara County, which is located at the southern end of San Francisco Bay (Figure 3).  The county 
encompasses approximately 1,300 square miles and has a population of about 1.9 million.  Most water 
use occurs on the valley floor between the Santa Cruz Mountains to the west and the Diablo Range to 
the east.   Northern Santa Clara County is home to Silicon Valley and the valley floor is highly urbanized.  
Southern Santa Clara County has some urban development, but much of the land use is still rural and 
agricultural. 
 
Valley Water was formed in 1929 in response to groundwater overdraft and significant land subsidence.   
Northern Santa Clara County had experienced land subsidence from pumping more groundwater than 
could be replaced or replenished through rainfall.  In response, Valley Water constructed six reservoirs 
in the 1930s to store winter rains for groundwater recharge and summer irrigation use.  Four additional 
reservoirs were constructed in the 1950s, nearly tripling local storage to about 169,000 acre-feet (AF).   

Figure 2. Water Use by Sector 
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Figure 3. Santa Clara County 
  
Still, local supplies were insufficient to meet the county’s growing population, particularly after World 
War II, and subsidence continued.  In 1965, Valley Water began importing water from the State Water 
Project (SWP) for groundwater recharge and use at drinking water treatment plants.  Valley Water 
began receiving water from the Federal Central Valley Project (CVP) in 1987.  By 1970, groundwater 
levels recovered and land subsidence was essentially halted.  The historic relationship between 
population growth, groundwater levels, land subsidence, and water sources is illustrated in Figure 4.  
These additional supply, along with investments in water conservation and recycling, have further 
supported and maintained groundwater level recovery. 
 
Valley Water operates an integrated water supply system to meet demands in Santa Clara County.  
Current operations include 10 dams, 17 miles of raw surface water canals, five water supply diversion 
dams, 393 acres of groundwater recharge ponds, 91 miles of controlled in-stream recharge, 142 miles of 
pipelines, three drinking water treatment plants, one advanced water purification center, and three 
pump stations.  Local surface water, SWP and CVP water imported through the Sacramento-San Joaquin 
River Delta (Delta): 

• replenish the local groundwater subbasins, which are pumped for use by individual well owners 
and retail water suppliers; 

• supply Valley Water’s drinking water treatment plants; 
• are delivered directly to agricultural water users; and, 
• help meet environmental needs. 
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Figure 4.  Relationship between Groundwater Levels, Land Subsidence, and Population 
 

Valley Water manages groundwater supplies in 
conjunction with surface water supplies.  In wet 
and normal years, excess supplies are stored in the 
local groundwater basin, local and statewide 
reservoirs, or the Semitropic Groundwater Bank in 
Kern County for use in dry years.   This helps Valley 
Water manage natural variations in rainfall and the 
associated changes in water supply availability. 
 
 Other agencies and organizations also contribute 
to water supply reliability in Santa Clara County.  
The San Francisco Public Utilities Commission 
(SFPUC) delivers water to retailers in northern 
Santa Clara   County.  Stanford University and San 
Jose Water Company hold their own surface water 
rights.  All four of the county’s wastewater 
treatment plants produce reuse water for non-

potable uses such as irrigation and cooling towers.  The county’s water supply, treatment, and 
distribution facilities are illustrated in Figure 6. 
 

 

 

Figure 5. Valley Water Water Sources 
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Most water used in Santa Clara County is imported from outside the county, mostly through the SWP 
and CVP (approximately 45 percent).  Another 15 percent is delivered through SFPUC’s Regional Water 
System.  Of local supplies, about 15 percent is natural groundwater recharge, 20 percent is local surface 
water, and 5 percent is reuse water (Figure 5). 
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Figure 6. Water Supply Facilities 
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1.3 Need for the Water Supply Master Plan 2040 
The Valley Water Act states that one of the purposes of Valley Water is “to do any and every lawful act 
necessary to be done that sufficient water may be available for any present or future beneficial use or 
uses of the lands or inhabitants within the District.”  Furthermore, Board Policy states that “there is a 
reliable, clean water supply for current and future generations.”   One of Valley Water’s strategies for 
achieving this goal is to develop water supplies designed to meet at least 100 percent of average annual 
water demands in non-drought years and not call for water use reductions greater than 20% during 
drought years.  The purpose, policy, and strategy recognize that a reliable water supply is vital to the 
social, economic, and environmental well-being of the county. 
 
The Association of Bay Area Governments (ABAG) projects that the county’s population will increase 
from about 1.9 million in 2015 to about 2.4 million by 2040 (ABAG, 2013).  Jobs are projected to increase 
from approximately 1 million in 2015 to approximately 1.2 million in 2040.  Even though per capita 
water use continues to decline, Valley Water estimates that increases in population and jobs will result 
in an increase in water demands from the current long-term average of approximately 350,000 acre-feet 
per year (AFY) to a non-drought year demand of approximately 399,000 AF in 2040 (Appendix B, 
Demand Projection Methodology).  Most of the increase in water demands will occur in northern Santa 
Clara County.  Urban water use throughout the county is expected to increase, but rural and agricultural 
water use is expected to stay about the same.  This projected increase in demands, along with projected 
reductions in supplies and ongoing risks, means that additional water supply investments will be needed 
to provide a reliable water supply in the future.  
 

1.4 Contents and Use of this Report 
The Master Plan is organized as follows: 
 

• Chapter 1 - A Reliable Water Supply is Important to the Community: discusses the community’s 
water use and needs, Valley Water’s role in meeting those needs, and the need for the Master 
Plan.   

• Chapter 2 – Valley Water Needs to Develop Supplies for Future Droughts: describes the water 
supply outlook, challenges, and risks to providing a reliable future water supply in Santa Clara 
County. 

• Chapter 3 – The Water Supply Strategy Ensures Sustainability: presents Valley Water’s strategy 
for meeting the county’s future water supply needs. 

• Chapter 4 – The Monitoring and Assessment Plan Will Help Valley Water on Track: describes 
how the water supply strategy will be monitored and adjusted over time to ensure Valley Water 
is on track with its water supply investments. 

• Chapter 5 – References 
 
The modeling results in this report are based on demand, supply, and operating assumptions as of 
May2019.  Valley Water regularly reviews and refines its models.  Future Master Plan reports will reflect 
updated modeling results and, if appropriate, make recommendations for revisions. 
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2 Valley Water Needs to Develop Supplies for Future Droughts 
This chapter describes the water supply reliability outlook for Santa Clara County.  The Master Plan 
evaluates the ability to meet projected water demands through Year 2040 with the baseline water 
supply system.  The evaluation shows existing supplies are sufficient to meet most future demands in 
normal years, but will not meet needs in future droughts.  In addition, risks such as climate change, 
changes to regulations, and new policies could affect future water supply reliability.   
 

2.1 Baseline Water Supplies  
The baseline water supply system consists of existing water 
supplies and infrastructure, including several improvements.  The 
Master Plan assumes Valley Water will improve existing dams to 
remove operating restrictions, complete the Rinconada Water 
Treatment Plant Reliability Improvement project, upgrade Vasona 
Pumping Plant, rehabilitate pipelines, support water retailers’ 
efforts to increase non-potable reuse water use to about 33,000 
AFY in 2040, and increase water conservation savings to about 
99,000 AFY by 2030.   The Master Plan assumes declining Delta-
conveyed imported water reliability as a baseline condition, which 
is consistent with historic trends.  Lastly, the Master Plan assumes 
Valley Water makes reservoir releases consistent with 
environmental requirements and commitments, including the 
Fisheries and Aquatic Habitat Collaborative Effort (FAHCE) and 
regulatory permits.  
 
The Master Plan also assumes that existing infrastructure is 
maintained consistent with Valley Water’s Asset Management Plan 
and that Valley Water works with other agencies to maintain and 
manage their assets that support water supply reliability in Santa 
Clara County. 
 
Modeling indicates that the baseline system will be able to meet 
non-drought year demands through 2025.  However, shortfalls 
between supplies and demands begin in Year 2030.  Figure 7 and 
Table 1 show projected average water supply use and non-drought 
year demands through Year 2040.  The modeling assumes 
decreased Delta-conveyed supplies due to increased regulatory 
restrictions in year 2030.  The decrease of Delta supplies is 
anticipated to progress gradually with time, but 2030 was selected 
in the model as the timeframe to reflect the loss.  Valley Water’s 
water supply system model and assumptions are described in Appendix C. 

Baseline Water Supply 
System 
 
• Conservation savings 

increasing from about 
77,000 AF in 2018 to 
about 99,000 AFY by 2030 

• Existing natural 
groundwater recharge 

• Existing local surface 
water supplies with 
Fisheries and Aquatic 
Habitat Collaborative 
Effort (FAHCE) reservoir 
releases and flow 
requirements 

• Reuse water use 
increasing from about 
18,000 AF in 2018 to 
about 33,000 AFY in 2040 

• Existing imported water 
supplies 

• Dam seismic retrofits and 
other improvements to 
remove operating 
restrictions 

• 10-Year Pipeline 
Rehabilitation 

• Vasona Pumping Plant 
Upgrade 

• Rinconada Water 
Treatment Plant Reliability 
Improvement 
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Figure 7. Average Baseline Water Supply Through 2040 
 
Table 1.  Average Baseline Water Supply Through 2040 

Source of Supply (Acre-Feet) 2020 2025 2030 2035 2040 
Natural Groundwater Recharge 61,000 61,000 61,000 61,000 61,000 
Local Surface Water 53,000 54,000 73,000 80,000 83,000 
Reuse Water 21,000 27,000 30,000 31,000 33,000 
San Francisco Public Utilities Commission 55,000 57,000 57,000 58,000 58,000 
Delta-Conveyed 162,000 164,000 131,000 132,000 132,000 
Average Supply  352,000 363,000 352,000 362,000 367,000 
Demand 358,000 367,000 372,000 384,000 399,000 

 

2.1.1 Local Water Supply Sources 
The groundwater subbasins are naturally recharged with rainfall, seepage from surrounding hills, 
seepage into and out of the groundwater subbasin, leakage from pipelines, and irrigation return flows.  
Natural groundwater recharge varies based on rainfall and groundwater levels.  On average, natural 
groundwater recharge provides about 61,000 AFY of supply.    
 
Local reservoirs capture rainfall and run-off.  This water is used for recharge, irrigation, or drinking water 
treatment.  Currently, Valley Water surface water supplies are constrained by an average of about 
44,000 AFY due to operating restrictions on local reservoirs for seismic safety.   Improvements to 
Anderson and Guadalupe Dams are modeled to be completed before 2030 and improvements to Calero 
and Almaden Dams before 2035.  On average, Valley Water’s local surface water supplies will provide 
about 73,000 AFY in 2040.  On average, San José Water Company and Stanford University local surface 
water supplies provide about 11,000 AFY. 

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

450,000

2020 2025 2030 2035 2040

Ac
re

-F
ee

t p
er

 Y
ea

r

Demand Year

Delta-Conveyed

San Francisco Public
Utilities Commission

Reuse

Local Surface Water

Natural Groundwater
Recharge

Demand



 

Draft Water Supply Master Plan 2040 11 

 
Reuse water is a local water supply source that is 
not dependent on rainfall.  Reuse water is 
produced by the county’s four publicly-owned 
wastewater treatment plants.  It is municipal 
wastewater that has been treated to levels that 
make it appropriate for various non-drinking water 
(non-potable) purposes.  In addition, Valley Water 
provides advanced treated purified water to South 
Bay Water Recycling to improve the quality of the 
non-potable supply.  Non-potable reuse water use 
is projected to increase from about 21,000 AFY in 
2015 to about 33,000 AFY in 2040. 
 

2.1.2 Imported Water Supply Sources 
Imported supplies are used to meet a large percentage of county water needs.  Imported water 
conveyed though the Delta via the State Water Project (SWP) and Central Valley Project (CVP) is used to 
supply Valley Water’s drinking water treatment plants, groundwater recharge facilities, and irrigators.  
On average, more than 70 percent of Delta-conveyed supply is delivered to treatment plants, almost 30 
percent is used for recharge, and a small percentage is delivered to irrigators.  In addition, when 
available, Valley Water stores excess Delta-conveyed supplies in the Semitropic Groundwater Bank and 
San Luis Reservoir in the Central Valley, and locally in Anderson and Calero Reservoirs.  Valley Water has 
a contract for 100,000 AFY of SWP water and 152,500 AFY of CVP water.  However, the actual amount of 
water allocated under these contracts each year is typically less than these contractual amounts and 
depends on hydrology and regulatory restrictions.  The average allocation of Delta-conveyed water 
projected for 2020 is about 171,000 AFY.  However, without additional investments, Valley Water 
expects average allocations to decline over time to an average of about 133,000 AFY in 2040.  The 
Master Plan assumes average Delta-conveyed imported water use to be lower than allocations as a 
result of water being left behind in the Semitropic Groundwater Bank according to contract 
requirements, carryover losses in extremely wet years, and evaporation from surface water reservoirs. 
 
Santa Clara County began receiving SFPUC water to supplement local supplies in 1939.  This water is 
provided to north county cities with access to SFPUC’s Regional Water System.  On average, the SFPUC 
delivers about 55,000 AFY to Santa Clara County.  This amount is expected to increase slightly to 59,000 
AFY in 2040 as SFPUC customer demands increase.   

2.1.3 Supply Variability and Hydrology 
Santa Clara County, like the rest of California, experiences drastic changes in year-to-year annual 
precipitation.  The variation in precipitation, both locally and in the imported water watersheds, results 
in fluctuations in the amount of water supply available from year to year.  In many years, annual 
supplies exceed demands, while in other years demands can greatly exceed supplies.  Figure 8 and  

Anderson Reservoir is currently being operated at 52% of 
capacity due to seismic concerns with the dam at full capacity. 
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Table 2 illustrate 2040 projected demand and the availability of different water supplies in a very wet 
year, an average, and in a very dry year.  The supplies shown do not include the use of reserves, which 
lessen any shortfalls in dry years.  The long-term average supplies in Table 2 include environmental flows 
and are different than the supplies in Table 1. Table 1 and the remaining tables in this report show the 
available supply Valley Water can use to meet municipal and agricultural demands, but do not include 
environmental flows.  Figure 8 and Table 2 show all the water that is flowing into the county on average.   
 

 
Figure 8. Projected Baseline Water Supply Availability in 2040 under Different Hydrologic Conditions 
 
Table 2. Projected Baseline Water Supply Availability in 2040 under Different Hydrologic Conditions 

Source of Supply (Acre-Feet) Wet Year 
(1983) 

Long-Term 
Average 

Critical Year 
(1977) 

Natural Groundwater Recharge 97,000  61,000  47,000  
Local Surface Water 327,000  107,000  6,000  
Reuse Water 33,000  33,000  33,000  
San Francisco Public Utilities Commission 61,000  58,000  59,000  
Delta-Conveyed 233,000  133,000  73,000  
Total Supply (Acre-Feet) 751,000 392,000 218,000 

 
Valley Water’s basic water supply strategy to compensate for supply variability is to store excess wet 
year supplies in the groundwater basin, local reservoirs, San Luis Reservoir, or Semitropic Groundwater 
Bank.  Valley Water draws on these reserve supplies during dry years to help meet demands.   These 
reserves are sufficient to meet demands during a critical dry year and the first several years of an 
extended drought.  Valley Water also works with retailers to balance groundwater pumping and treated 
water use based on groundwater basin conditions to maximize the use of available supplies. 
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2.2 Future Droughts are the Primary Water Supply Challenge 
Water supply reserves (e.g., water banked in the Semitropic Groundwater Bank) are insufficient to meet 
needs throughout an extended drought.  Modeling indicates shortages during droughts in all demand 
years, with shortages increasing in severity and frequency as demands increase and Delta-conveyed 
supplies decrease.  By 2040, without new supplies or conservation savings, shortages could occur in 
about 40 percent of years and water supplies would only be able to meet about 60 percent of normal 
demand during some years.  Short-term water use reductions of up to 50 percent would be needed to 
minimize the risk of land subsidence and avoid undesirable groundwater conditions.  Figure 9 and Table 
3 show the supplies and groundwater reserves that would be used with Year 2040 demands during a six-
year drought like the one that occurred between 1987 and 1992.   Reserves are more available in 
Drought Year 4 because the water use reductions in Drought Year 3 allowed groundwater conditions to 
improve.  However, reserves are depleted by Drought Year 5. 
 

 
Figure 9. Baseline Water Supplies During an Extended Drought with Year 2040 Demands 
 
Table 3. Baseline Water Supplies During an Extended Drought with Year 2040 Demands 

Source of Supply (AF) Drought 
Year 1 

Drought 
Year 2 

Drought 
Year 3 

Drought 
Year 4 

Drought 
Year 5 

Drought 
Year 6 

Natural Groundwater 
Recharge 54,000 48,000 47,000 48,000 54,000 57,000 

Local Surface Water 62,000 26,000 27,000 21,000 50,000 61,000 
Reuse Water 33,000 33,000 33,000 33,000 33,000 33,000 
San Francisco Public 
Utilities Commission 60,000 60,000 56,000 43,000 35,000 43,000 

Delta-Conveyed 89,000 79,000 129,000 87,000 79,000 82,000 
Reserves 101,000 151,000 33,000 55,000 0 12,000 
Total Supply (AF) 399,000 398,000 325,000 287,000 250,000 287,000 
Shortfall 0,000 1,000 74,000 112,000 149,000 112,000 
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2.3 Other Water Supply Challenges and Uncertainties 
Droughts are the greatest challenge to water supply reliability.  However, other significant challenges 
and uncertainties need to be considered as part of the Water Supply Master Plan.  These include climate 
change, additional regulatory requirements, and land use decisions. 
 

2.3.1 Climate Change 
The impacts of climate change are already being felt in the San Francisco Bay Area and northern 
California.  Average annual maximum temperatures have increased by 1.7°F since 1950, sea level has 

risen over 8 inches in the last 100 years, and the 2012-2016 
drought led to a 1-in-500 year low in Sierra snowpack and $2.1 
billion in economic losses statewide.  These changes are 
projected to increase significantly in the coming decades.  The 
Bay Area will likely see a significant temperature increase by 
mid-century.  Precipitation will continue to exhibit high year-to-
year variability, with very wet and very dry years.  Average 
Sierra Nevada snowpack is projected to decline, up to 60 
percent in mid-century under a high greenhouse gas emissions 
scenario.  Future increases in temperature will likely cause 
longer and deeper droughts.  These impacts will affect the 
quantity of available water and quality of water supplies 
(Ackerly et al., 2018).  
 

Valley Water’s water supply vulnerabilities to climate change include: 
 

• Decreases in the quantity of imported water supplies:  More precipitation falling as rain and 
earlier snowmelt may exceed the storage capabilities of the existing SWP and CVP reservoirs.  
Increases in temperature and evapotranspiration may also lead to a higher intensity of droughts, 
which can decrease imported water allocations.  Rising air temperatures also increase the water 
temperatures, which can lead to increased evaporation rates, a higher risk of harmful algal 
blooms, and negative impacts to fish and wildlife, all of which can impact the availability of 
imported water supplies for Santa Clara County.  Sea level rise may also have negative impacts 
on imported water supplies, largely because of saltwater intrusion into the Sacramento-San 
Joaquin Delta. Saltwater intrusion can impact water supply allocations, as more fresh water may 
be needed to flow through the Delta and into San Francisco Bay to hold back the saltwater, 
making it unavailable for CVP and SWP use.  Sea level rise will also put additional pressure on 
the fragile Delta levees, making them more susceptible to failure.  

• Increases in seasonal irrigation demands:  Higher temperatures will increase agricultural, 
residential, and commercial/institutional irrigation demands.  About 40 percent of water use in 
the county is for irrigation. 

Climate change is a global 
phenomenon, though it is manifested 
differently in different regions. 
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• Increases in cooling water demands:  The 
county has several energy plants, multiple 
data centers, and facilities with cooling 
towers.  Higher temperatures may also 
increase demands by these users. 

• Decreases in the ability to utilize local surface 
water supplies:  Shifts in the timing and 
intensity of rainfall and runoff could affect the 
ability to capture and use local surface water 
supplies.  It is difficult to capture rainfall when 
it comes in a few intense storms, because 
reservoirs are more likely to fill and spill, or 
releases are needed to make room for the storm flows.  When it is wet, there are typically lower 
demands for water, so the storm flows are difficult to put to immediate use.  Thus, even if 
average annual rainfall stays the same, the ability to utilize local supplies may decrease. 

• Decreases in water quality:  Higher temperatures, wildfire, and changes in flow patterns could 
result in more algal blooms, increased turbidity, and increased salinity in imported and local 
surface water supplies.  Sea level rise could also contribute to increased salinity in Delta-
conveyed supplies.  At a minimum, changes in water quality require additional monitoring.  
Often, they require changes to treatment processes.  Sometimes, they can result in the 
interruption of supplies from the CVP or SWP. 

• Increases in the severity and duration of droughts:  Droughts are already Valley Water’s greatest 
water supply challenge.  With increases in demands and reductions in supplies, this challenge 
will only grow.  Without additional supplies and demand management measures, Valley Water 
would need to call for more frequent and severe water use reductions.  These actions affect the 
economic and social well-being of the county.  More severe and longer droughts will also affect 
the environmental well-being of the county. 

 
Valley Water needs to implement a water supply strategy that will adapt well to future climate change 
by managing demands, providing drought-proof supplies, and increasing system flexibility in managing 
supplies and water quality.       
 

2.3.2 Additional Regulations and Permit Requirements 
Valley Water supplies have been affected by new regulatory requirements in the past and additional 
requirements are anticipated in the future.  Locally, the greatest impact of regulations has been on 
instream recharge operations.  Historically, Valley Water constructed gravel dams to increase 
groundwater recharge within creeks and released water from reservoirs to maximize recharge.  
However, over 25 years, Valley Water has revised its instream recharge operations to comply with new 
regulatory requirements and better balance water supply operations with fishery and other 
environmental needs.  Additional changes are anticipated in the future as Valley Water implements the 
Settlement Agreement produced by the Fisheries and Aquatic Habitat Collaborative Effort (FAHCE) in 

Drought-resistant landscaping helps reduce demands 
on water. 
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2003.  These past and anticipated future changes limit Valley Water’s ability to use creeks for conveying 
and recharging water, which in turn could reduce the flexibility of Valley Water to manage groundwater 
basins.  Groundwater recharge is a key component of Valley Water’s conjunctive use program.   

 
Imported water supplies have also been affected by regulations related to environmental protection.  
Valley Water holds contracts with the California Department of Water Resources (DWR) and U.S. Bureau 

of Reclamation for up to 252,500 AF per year of 
supplies from the SWP and CVP, with actual deliveries 
subject to availability of water supplies and the 
satisfaction of regulatory constraints to protect fish, 
wildlife, and water quality in the Sacramento-San 
Joaquin Delta.  These Delta-conveyed imported water 
deliveries from the SWP and CVP have been negatively 
impacted by significant restrictions on Delta pumping 
required by biological opinions issued by the U.S. Fish 
and Wildlife Service in 2008 and National Marine 
Fisheries Service in 2009.  Based on modeling 
projections provided by DWR, future average 
imported water deliveries could decrease with 
additional regulatory restrictions and impacts from 
climate change.  
 

The State Water Resources Control Board (State Water Board) approved amendments to the Water 
Quality Control Plan for the San Francisco/Sacramento-San Joaquin Delta Estuary (Bay-Delta Plan) in 
December 2018 that will result in increased restrictions on water users within the San Joaquin Basin 
(Basin), potentially reducing SFPUC supplies. State Water Board staff are working with Basin 
stakeholders to develop voluntary agreements that will achieve an equivalent level of environmental 
protection while reducing impacts on water supplies. If these voluntary agreements are not developed 
and adopted by the State Water Board as an alternative to the December 2018 approved changes and 
the objectives in the recently approved plan are implemented, SFPUC supplies to Santa Clara County 
retailers will likely be reduced, which could increase demand for Valley Water supplies. 
 

2.3.3 Demands 
The Master Plan includes demand projections in five-year increments through Year 2040, but these long-
term demand projections are uncertain.  Water use is affected by multiple factors, including population, 
number of jobs, type of use, weather, economic conditions, social behavior, and regulations.  Each of 
these factors has its own inherent uncertainties in projections and/or is too variable to predict over a 
20-year planning horizon.  For example, we know implementing the State’s “Making Conservation a Way 
of Life” will include outdoor water use targets.  However, we do not currently know what those targets 
will be and whether they will be achieved on schedule.  We also know that maximum high temperatures 
will almost certainly increase, but we do not know how that will affect irrigation and cooling demands.   

The California Aqueduct delivers Delta-conveyed 
supplies to municipal, industrial, and agricultural 
customers 
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We can anticipate an economic recession over the next 20 years, but we cannot predict when it will 
occur. 
 
Historically, actual demands have been lower than those projected in prior long-term plans.  For 
example, Valley Water’s 2005 Urban Water Management Plan had a demand projection of 396,000 AF 
for 2015.   Actual water use in 2015 was about 283,000 AF, which was low due to severe drought 
reductions, and actual water use in 2013 (before the drought) was about 367,000 AF.  Some of the 
variation between projected and actual water use is related to using conservative projections to ensure 
we are planning for sufficient water supplies.  Some of the variation is related to other factors such as 
regulations, social behavior, and type of water use.   
 

2.3.4 Other Uncertainties 
The greatest risk to natural groundwater recharge is a reduction in pervious surfaces due to an 
expanded urban footprint.  Activities that keep water onsite and protect open spaces on the valley floor 
will help maintain natural groundwater recharge. 
 
The quantity of SFPUC supplies used in the county could be 
reduced in the future.  This could result from retailers’ 
shifting their use of SFPUC to other supplies, future decreases 
in demand, or changing regulations.  This could also result 
from SFPUC discontinuing deliveries to San José and Santa 
Clara because these cities have interruptible contracts with 
SFPUC.  SFPUC, the cities, and Valley Water are looking at 
options to make San José and Santa Clara permanent SFPUC 
customers. 
 
Valley Water continues to monitor those risks that can 
change the water supply outlook and works to influence key 
external decisions that have the potential to impact water 
supply reliability.  The Master Plan will be reviewed annually 
and updated at least every five years based on the monitoring 
and assessment plan described in Chapter 4.  This planning cycle allows risks to be evaluated on an 
ongoing basis, so that the water supply strategy can be updated as better information becomes 
available. 
 

 

 

 

Open spaces and agriculture help maintain 
natural infiltration/recharge. 
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3 The Water Supply Strategy Ensures Sustainability 
Valley Water’s Ensure Sustainability water supply strategy relies on the following three elements to 
provide a reliable supply of water to meet needs through 2040:    
 

1. secure existing supplies and infrastructure, 
2. increase water conservation and water reuse, 

and 
3. optimize the use of existing supplies and 

infrastructure. 
  

This strategy ensures sustainability because it 
maintains and builds on the existing baseline system, 
develops drought-resistant supplies to meet drought 
needs, and manages risks to water supply reliability 
from climate change and other risks and uncertainties.  
 
No individual project can address all the county’s future 
water supply needs, so various combinations of projects were evaluated for their ability to meet Valley 
Water’s reliability goal under various scenarios.  Several different approaches or strategies will meet 
Valley Water’s water supply reliability goals, but they all have tradeoffs.  Some strategies rely heavily on 
projects that perform well during droughts and in a changed climate, but they are more expensive.  
Other strategies rely on lower cost projects, but are more susceptible to risks.  Some strategies include 
projects that have environmental or other benefits, but lower water supply reliability benefits.  Some 
projects are preferred more than others by the community.  Stakeholders all agree that 1) water supply 
reliability is important; 2) we should maximize water conservation, water reuse, and stormwater 
capture; and 3) we need to keep water rates affordable.  Based on stakeholder input, technical analyses, 
and the climate of uncertainty, the Ensure Sustainability strategy provides a framework for balancing 
multiple needs and interests while making effective and efficient investment decisions. 
 

3.1 The Elements of the Ensure Sustainability Water Supply Strategy Work 
Together 

The Ensure Sustainability strategy elements work together to protect and build on past investments in 
water supply reliability, leverage those past investments to increase flexibility, and develop alternative 
supplies and demand management measures to manage risk and meet future needs, especially during 
extended droughts in a changing climate.  These elements, combined with Valley Water’s Asset 
Management and Infrastructure Reliability programs, provide a pathway to a sustainable water supply 
system.  The water supply strategy elements, and the associated projects for this Master Plan, are 
discussed below.  Information on specific projects that are currently in the plan and that have been 
evaluated for inclusion in the plan is summarized in Appendix D (Project List).  

Water Supply 
Sustainability

Secure 
existing 
system

Expand 
conservation 

and reuse

Optimize the 
system
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3.1.1  Secure Existing Supplies and Infrastructure 
Valley Water should secure existing supplies and facilities for future generations because they are, and 
will continue to be, the foundation of the county’s water supply system.  The baseline water supply 

system was described in Section 2.1.   Annual water supply 
use is projected to be approximately 354,000 AFY in 2020 and 
approximately 368,000 AFY in 2040.  While local water 
supplies are expected to increase as the dams are retrofitted 
and non-potable reuse expands, Delta-conveyed imported 
water supplies are expected to decline as a result of 
regulations and climate change. 
 
The Ensure Sustainability strategy includes Valley Water 
participation in the Delta Conveyance Project (formally 
known as Delta Conveyance Project).  The Delta Conveyance 
Project involves constructing alternative conveyance (one 

tunnel) capable of diverting up to 9,000 cubic feet-per-second from the Sacramento River north of the 
Delta and delivering it to the SWP and CVP pumps at the southern end of the Delta.  This would result in 
less impactful diversions, help maintain existing deliveries, improve the ability to do transfers, and 
protect water quality from sea level rise.  The Board decided to participate in the Delta Conveyance 
Project on May 8, 2018.  The most recent estimates are that the project could improve average Delta-
conveyed imported supply use to 170,000 AFY, though the project definition and yields are currently 
under review by the State. 
 

3.1.2 Increase Water Conservation and Reuse 
Demand management, stormwater capture, and water reuse are critical elements of the water supply 
strategy.  They perform well under current climate conditions and late-century climate change.  Water 
reuse provides local supplies that are not directly hydrologically dependent, so they are resilient to 
extended droughts when Valley Water most needs additional supplies.  They make efficient use of 
existing supplies, so they are sustainable.  In addition, these activities are broadly supported by 
stakeholders. 
 
The Master Plan includes the Additional Conservation and Stormwater Projects and Programs.  Specific 
projects include incentivizing the use of advanced metering infrastructure (AMI); customer side leak 
repair incentives; graywater program expansion; rebates for the installation of rain barrels, cisterns, and 
rain gardens; partnerships to construct stormwater capture basins; and a flood-managed aquifer 
project.  The Additional Conservation and Stormwater Projects and Programs package should reduce 
future demands by an additional 10,000 AFY (above the current target of 99,000 AFY of savings by 2030) 
and increase water supplies by about 1,000 AFY by 2040. 
 

Non-potable reuse (purple pipe) reduce 
demands on potable supplies. 
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The Master Plan also includes developing at least 24,000 AFY of 
additional potable reuse (above the current target of 33,000 AFY of 
total reuse) by 2040.  For budget and schedule purposes, the Master 
Plan assumes the reuse target will be achieved by implementing the 
Los Gatos Ponds Potable Reuse Project through a potential public-
private partnership.  The Los Gatos Ponds Potable Reuse Project 
involves purifying water at an expanded Silicon Valley Advanced 
Water Purification Center in Alviso, pumping the water to Campbell, 
and using the purified water for groundwater recharge in the existing 
ponds along Los Gatos Creek.  Valley Water is currently developing a 
Countywide Water Reuse Master Plan that will evaluate potable 
reuse options, including identifying other options for achieving the 
Master Plan’s reuse target. 
 

3.1.3 Optimize the Use of Existing Supplies and Infrastructure 
This element of the Ensure Sustainability strategy includes projects that increase Valley Water’s ability 
to use existing supplies and infrastructure.  Valley Water’s existing supplies are more than sufficient to 
meet current and future needs in wet and above normal years.  In some years, supplies exceed needs 
and additional facilities would increase flexibility and the ability to use or store those excess supplies.  
Additional infrastructure could increase Valley Water’s ability to respond to outages and challenges such 
as droughts and water quality problems with existing supplies.   
 
The Master Plan includes three projects that optimize the use of existing supplies and infrastructure – 
Pacheco Reservoir, Transfer-Bethany Pipeline, and South County Recharge.  Pacheco Reservoir is 
consistent with the Board’s priority to actively pursue efforts to increase water storage opportunities.  
The project, through a partnership with Pacheco Pass Water District, San Benito County Water District, 
and potentially other partners, will enlarge Pacheco Reservoir from about 6,000 AF to about 140,000 AF 
and connect the reservoir to San Felipe Division facilities of the CVP.  The reservoir will be used to store 
local runoff and CVP supplies and operated to provide water for fisheries downstream of the reservoir 
and increase in-county storage and flexibility of CVP supplies.  Other potential benefits could include 
managing water quality impacts from low-point conditions in San Luis Reservoir and downstream flood 
protection. 
 
The Transfer-Bethany Pipeline will be a pipeline that connects Contra Costa Water District’s (CCWD’s) 
system to Bethany Reservoir, which serves the South Bay Aqueduct and the California Aqueduct.   This 
project will enable Valley Water to receive Delta surplus supplies and some contract supplies through 

Potable reuse includes delivering 
purified recycled water to 
groundwater recharge ponds. 
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CCWD’s system in the Delta instead of or in addition to the 
CVP and SWP pumps in the southern Delta.  This will increase 
reliability and flexibility for Valley Water.  The project would 
also facilitate other potential regional projects.  This project is 
a partnership between CCWD, Valley Water, and agencies in 
the Bay Area and Central Valley as part of the larger Los 
Vaqueros Reservoir Expansion Project. 
 
South County Recharge includes increasing groundwater 
recharge capacity in the northern end of the Llagas Subbasin, 
either through reoperation of existing facilities or connecting 
existing facilities to additional water sources.  This will enable 
Valley Water to capture more wet season water, more 

effectively manage supplies and maintain groundwater levels during droughts. 
 
Both the Transfer-Bethany Pipeline portion of the Los Vaqueros Reservoir Expansion and the Pacheco 
Reservoir Expansion increase Valley Water’s water supply operations flexibility and increase emergency 
water storage.  The State, which conditionally approved more than $450 million for each of the projects, 
recognizes that those projects also provide ecosystem improvements, recreation opportunities, and/or 
flood protection benefits.   
 
The three projects – South County Recharge, Pacheco, and Transfer-Bethany Pipeline – would increase 
system flexibility and/or emergency supply and would also provide a combined average annual yield of 
about 5,000 AFY.   
 

3.2 Water Supply Reliability Improvements Meet the Level of Service Goal 
The Valley Water Board approved an updated long-term water supply reliability level of service goal on 
January 14, 2019 (Appendix E, January 14, 2019 Board Agenda Package).  The goal is to develop supplies 
to meet at least 100 percent of annual water demand identified in the Valley Water’s Master Plan during 
non-drought years and at least 80 percent of annual water demand in drought years.   This level of 
service goal balances the goals of minimizing shortages and 
minimizing costs.  The community demonstrated its ability to 
manage shortages by achieving water use reductions of almost 
30 percent in the 2012 to 2016 drought. 
 
The Master Plan projects (Delta Conveyance Project, Additional 
Conservation and Stormwater Projects and Programs and 
Programs, Potable Reuse Program, Pacheco Reservoir Expansion, 
Transfer-Bethany Pipeline, and South County Recharge), along 
with the baseline supplies and infrastructure, meet the water 
supply reliability level of service goal in all demand years except 

The Transfer-Bethany pipeline will connect 
Contra Costa Water District’s Los Vaqueros 
Reservoir and Delta intakes to the State 
Water Project. 
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2030.  Rather than add a project to address a small shortage in a single year, this small shortage will be 
managed through the monitoring and assessment plan discussed in Chapter 4.  Figure 10 and Table 4 
show average water supply use and non-drought year demands in five-year increments through 2040.  
Average supplies are less than demands in some demand years because the supply reflects how much 
supply the county can use on average, including in years with shortages, and demands are projected 
demands before water use reductions in drought years. 
  

 
Figure 10. Average Water Supplies with Master Plan Projects 
 
Table 4. Average Water Supplies with Master Plan Projects (AF) 

Supply 2020 2025 2030 2035 2040 
Natural Groundwater Recharge 61,000 61,000 61,000 61,000 62,000 
Local Surface Water 53,000 53,000 64,000 63,000 57,000 
Reuse 21,000 27,000 48,000 50,000 52,000 
San Francisco Public Utilities Commission 55,000 57,000 58,000 59,000 60,000 
Delta-Conveyed 162,000 165,000 133,000 147,000 161,000 
Average Supply 353,000 363,000 364,000 379,000 391,000 
Demand 358,000 367,000 372,000 378,000 389,000 

 
Figure 11 and Table 5 show water supplies during an extended drought like the one that occurred from 
1987 to 1992 with the Ensure Sustainability water supply strategy in place and the 2040 demand level.  
With the Ensure Sustainability Strategy in place, supplies are sufficient to meet 100 percent of demand 
during the first five years of drought and more than 90 percent in the last year. 
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Figure 11. Water Supply Use During an Extended Drought based on 2040 Demands 
   
Table 5. Water Supply Use During an Extended Drought based on 2040 Demands (AF) 

Source of Supply Drought 
Year 1 

Drought 
Year 2 

Drought 
Year 3 

Drought 
Year 4 

Drought 
Year 5 

Drought 
Year 6 

Natural Groundwater 
Recharge 

55,000 49,000 48,000 49,000 55,000 58,000 

Local Surface Water 39,000 27,000 29,000 24,000 54,000 62,000 
Reuse 55,000 57,000 56,000 57,000 56,000 52,000 
San Francisco Public 
Utilities Commission 

60,000 60,000 60,000 48,000 48,000 47,000 

Delta-Conveyed 100,000 96,000 154,000 99,000 96,000 88,000 
Reserves 79,000 99,000 42,000 112,000 80,000 45,000 
Total Supply 389,000 389,000 389,000 389,000 389,000 352,000 
Shortfall 0 0 0 0 0 37,000 

 
Implementation of the Ensure Sustainability water supply strategy would reduce the frequency and 
magnitude of short-term water use reductions under 2040 demands.  Figure 12 shows shortages with 
and without the Master Plan projects.  The small blue area in shows that, with full implementation of all 
elements of the water supply strategy, short-term water use reductions would occur only three percent 
of the time and the maximum call for water use reductions would be 20 percent.  If only baseline 
investments are made, illustrated by the orange area in Figure 12, the model predicts that water use 
reductions would occur about 40 percent of the time and the level of short-term water reductions could 
be as high as 50 percent.  Water use reductions this high would necessitate water use restrictions and 
impact the local economy.  Water use reductions would be needed almost half the time and in some 
years water supply would only be available to meet health and safety needs.   
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Figure 12. Water Use Reductions under Different Investment Scenarios 

3.3 The Water Supply Strategy Supports Other Important Benefits  
The key benefit of the Ensure Sustainability Strategy is that it develops potable reuse and conservation, 
which are local drought-resistant supplies, to achieve Valley Water’s strategy to develop supplies to 
meet at least 80 percent of demands during drought years.  The Master Plan also achieves the following 
other planning objectives, which are described in Appendix D:   
 

• Maintaining Groundwater Storage:  Groundwater storage is in the Normal stage of Valley 
Water’s water shortage contingency plan in more than 95 percent of modeled years due to the 
combination of projects in the Master Plan.  In the Llagas Subbasin, the South County Recharge 
project will help maintain groundwater storage.   

• Securing Existing Water Supplies:  The Ensure Sustainability Strategy includes implementing 
FAHCE to secure existing local water rights, retrofitting dams to remove operating restrictions, 
and participating in the Delta Conveyance Project to maintain existing imported water supplies. 

• Maximizing Water Conservation and Water Use Efficiency:  The Additional Conservation and 
Stormwater Projects and Programs increase the Valley Water’s water conservation savings 
target to 109,000 AFY by 2040 and adds stormwater capture projects.  The strategy also includes 
increasing countywide reuse to 52,000 AFY in 2040, which exceeds Valley Water’s goal of water 
reuse meeting at least 10 percent of countywide demand. 

• Protecting Groundwater Quality:  Potable reuse will increase recharge using highly purified 
water, which will help maintain or improve groundwater quality in northern Santa Clara County.   
Delta Conveyance Project will help maintain current salinity levels in imported water supplies 
used for groundwater recharge. 

• Meeting Drinking Water Regulations:  Delta Conveyance Project should help maintain current 
salinity levels in imported water supplies used at drinking water treatment plants.  Pacheco 
Reservoir and Transfer-Bethany Pipeline will increase Valley Water’s flexibility in where it can 
obtain water from to send to treatment plants, which will help avoid water quality issues in San 
Luis Reservoir and the Delta. 
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• Maximizing Valley Water Influence over Supplies and Operations:  Pacheco Reservoir, Transfer-
Bethany Pipeline, and South County Recharge will increase Valley Water’s ability to manage 
variability in water supplies and respond to 
emergencies.  Pacheco Reservoir, Transfer-Bethany 
Pipeline, Additional Conservation and Stormwater 
Project, and reuse will involve partnerships with 
other agencies, which will increase regional 
cooperation once partnership agreements are 
reached. 

• Allowing for Phased Implementation of New Projects 
and Programs:  Chapter 4 describes how the Master 
Plan projects and programs will be phased in over 
time.  This will allow Valley Water to adjust to 
changes in demand and supply projections, as well as 
changes in project definitions.   

• Adapting to Climate Change:  All the elements of the Ensure Sustainability Strategy adapt to 
climate change.  Delta Conveyance Project addresses changes in runoff patterns and sea level 
rise in the Delta.  Additional Conservation and Stormwater Projects and Programs will reduce 
demands for water.  Reuse develops drought-resilient supplies that help carry us through dry 
periods.  Pacheco Reservoir, Transfer-Bethany Pipeline, and South County Recharge add 
flexibility to the system to take advantage of increased storm intensity. 

• Protecting and Restoring Creek, Bay, and Other Aquatic Ecosystems:  The California Water 
Commission, which has conditionally awarded $485 million to the Pacheco Reservoir project, 
found that the project may benefit steelhead habitat in Pacheco Creek downstream of the 
reservoir.   Implementing FAHCE will support native fisheries in Santa Clara County. 

• Fulfilling Reasonable Customer Expectations for Good Service:  The Master Plan projects 
improve water supply reliability throughout the county. 

• Providing Natural Flood Protection and/or Reduced Potential for Flood Damages:  The Additional 
Conservation and Stormwater Projects and Programs will keep stormwater on site and/or 
reduce discharges to stormwater facilities.  The Pacheco Reservoir could also provide flood 
benefits to San Benito County by attenuating peak flows entering the reservoir and lowering 
water levels in Pacheco Creek and Pajaro River downstream. 

 
Another important benefit of the Ensure Sustainability strategy is that it would reduce reliance on 
imported water supplies, which Valley Water measures by the percent of imported supplies in its water 
supply portfolio, as a result of increases in water use efficiency and conservation.  A more diverse 
portfolio of supplies will be more resilient to risks and uncertainties, including climate change, than a 
portfolio with increased reliance on imported water supplies.  Imported supplies are particularly 
vulnerable to climate change and regulatory actions like the Bay Delta Water Quality Control Plan.  State 
policy, as stated in the Delta Reform Act of 2009 (California Water Code Section 85021), is to “reduce 
reliance on the Delta in meeting California's future water supply needs through a statewide strategy of 

The Pacheco Reservoir Expansion Project 
will increase storage capacity in Pacheco 
Reservoir from about 6,000 AF to over 
140,000 AF. 
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investing in improved regional supplies, conservation, and water use efficiency. Each region that depends 
on water from the Delta watershed shall improve its regional self-reliance for water through investment 
in water use efficiency, water recycling, advanced water technologies, local and regional water supply 
projects, and improved regional coordination of local and regional water supply efforts.”  
 
Figure 13 shows how the mix of countywide supplies would change between 2020 and 2040.   The 
significant changes are in reuse and Delta-conveyed supplies.  Delta-conveyed supplies decrease from 46 
percent of countywide supply in 2020 to 41 percent in 2040.  Reuse increases from six percent of 
countywide supply in 2020 to 13 percent in 2040.  In addition to the seven percent increase in reuse, 
long-term water conservation program savings are projected to increase from about 80,000 AFY in 2020 
to about 109,000 AFY in 2040. 
 

3.4 The Ensure Sustainability Strategy is Consistent with Stakeholder Input 
The Ensure Sustainability Strategy incorporates stakeholder input.  Input was received through several 
forums, including Board meetings, stakeholder meetings, Board Advisory Committee meeting, Board 
Committee meetings, retailer meetings, and a voter survey.  Input received through January 14, 2019 is 
summarized in Appendix E (January 14, 2019 Board Agenda Package including attachments). 
 
Stakeholders support a reliable water supply, affordable rates, and project and programs related to 
water conservation, water reuse, and stormwater capture.  The water supply reliability level of service 
and Ensure Sustainability strategy balance interests in water supply reliability and impacts on rates.  
Additional reuse and the Additional Conservation and Stormwater Projects and Programs are critical 
elements of the water supply strategy.  Some of the projects in the Master Plan are not as universally 
supported as reuse and the Additional Conservation and Stormwater Projects and Programs, but they 
address many stakeholders’ interests.  For example, Delta Conveyance Projects is generally opposed by 
environmental groups.  However, the project will secure Delta-conveyed water supplies at a much lower 

 Figure 13. Change in Water Supply Mix over Time 
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cost than some other projects, which addresses other stakeholders’ interests related to costs and water 
supply reliability.  Expanded storage is favored by voters and Pacheco Reservoir can provide expanded 
storage. However, there is some opposition in the environmental community to new surface reservoirs. 
 

3.5 The Ensure Sustainability Strategy Balances Risks and Costs 
Valley Water evaluated the costs and risks associated with projects being considered for the Master Plan 
(Table 6).  Risks were considered in four categories – stakeholder, implementation, operations, and cost.  
Stakeholder risks include public perception, regulatory restrictions, and partnerships.  Implementation 
risks include construction complexity and phasing potential.  Operation risks include climate change and 
uncertainty in long-term operations and maintenance.  Cost risks include stranded assets and financing 
security.  In general, lower cost projects and/or local projects have lower risks than higher cost and 
more complex projects.  The projects in the Master Plan have a balanced risk profile, with some projects 
considered low risk (most of the Additional Conservation and Stormwater Projects and Programs and 
South County Recharge), some considered medium risk (potable reuse, Pacheco Reservoir, and Transfer-
Bethany Pipeline), and some considered high risk (Delta Conveyance Project).   The Risk Ranking report 
and additional information is included in Appendix E (January 14, 2019 Board Agenda Package). 
 
Table 6. Master Plan Project Costs and Risks 

Project Average Annual 
Yield (AFY) 

Valley Water 

Lifecycle Cost
2
 

Unit Cost 
(AF) Risk 

Delta Conveyance Project 41,000 $630 million $600 High/ 
Extreme 

Additional Conservation & 
Stormwater Projects 11,000 $100 million $400 Medium 

Potable Reuse 19,000 $1.2 billion $2,000 Medium 
Pacheco Reservoir 

Expansion
1
 

6,000 $340 million
3
 $2,000 Medium 

Transfer-Bethany Pipeline
1
 3,500 $78 million $700 Medium 

South County Recharge 2,000 $20 million $400 Medium 

Valley Water also evaluated the costs and economic benefits of improved water supply reliability 
associated with different projects and water supply strategies (Appendix A, Cost Analysis Methodology).  
The Ensure Sustainability Strategy costs more than other water supply strategies, but, as discussed 
above, it meets multiple objectives, addresses multiple stakeholder interests, and balances risk.  The 
economic analysis found that the water supply reliability benefits of the water supply strategy are more 

Ultimately the amount of project yield and benefit that is usable by Valley Water depends on the portfolio of 
water supply projects that Valley Water ultimately implements and the outcome of ongoing regulatory processes.  
1
 Assumes Prop. 1 Water Storage Investment Program funding. Costs would roughly double without funding.  

2
 Valley Water lifecycle costs are presented in 2018 present value dollars. 

3
 Assumes Prop. 1 and WIIN funding, WIFIA loan, and partner agencies pay 20% of the project.  
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than the costs.  The present value of the avoided water supply shortages (benefits) is about $2.4 billion 
and the present value cost of the Master Plan projects is about $2.1 billion, for a benefit:cost ratio of 
about 1.15.  This calculation does not include benefits associated with ecosystem improvement, 
emergency storage, flood risk reduction, or water quality.  Nor does it include costs associated with 
potential increases in greenhouse gas emissions from potable reuse and Pacheco Reservoir.  Table 7 
shows the reduction in the frequency and severity of shortage with the Master Plan projects and the 
economics associated with the water supply reliability improvements. 
 
Table 7. Water Supply Reliability Benefits and Costs 

 Without Projects With Projects 
Number of Years (out of 94) with Shortages 38 2 
Maximum Shortage/Water Use Reduction 50% 20% 
Present Value of Benefits (2018$) Not applicable $2.1 billion 
Present Value of Costs (2018$) Not applicable $2.4 billion 
Benefit:Cost Ratio Not applicable 1.15 

 
The estimated impacts on municipal and industrial groundwater production charges from the Master 
Plan in Fiscal Year 2040 are $1,116/AF in Zone W-2 (North County) and $187/AF in Zone W-5 (South 
County).  The average annual increase in North County charges increases from about 2.6 percent to 4.6 
percent.  In South County, that average annual increase increases from about 4.9 percent to about 5.6 
percent.  This projection is based on the groundwater production charge analysis in Valley Water’s 
Protection and Augmentation of Water Supplies 2019-2020 (Santa Clara Valley Water District, 2019), 
which does not include costs for the CVP portion of Delta Conveyance Project due the uncertainty with 
the amount and timing of costs and assumes external funding for most of the Pacheco Reservoir capital 
costs.  Figure 14 shows the anticipated impacts of the Master Plan projects on groundwater production 
charges. 
 

 
Figure 14. Municipal and Industrial Groundwater Production Charge Impacts from Master Plan 
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Valley Water may be able to reduce groundwater production charge impacts if the following 
opportunities become available in the future: 
 

• Direct potable reuse is permitted and accepted by the community and regulatory agencies; 
• Advanced treatment technologies become less expensive, more efficient, or both;  
• Additional partners join the Pacheco Reservoir project;  
• Cities and Valley Water agree on approaches for impact fees to benefit Master Plan projects;  
• Cities implement stormwater projects with Valley Water cost-sharing; 
• Projects are funded through special taxes or other funding mechanisms; and/or 
• Projects are postponed because demands remain flat. 
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4 The Monitoring and Assessment Plan Will Help Keep Valley Water on 
Track 

A primary purpose of the Master Plan is to inform investment decisions.  Therefore, a critical piece of 
the plan is to monitor and report on demands, supplies, and the status of projects and programs in the 
Master Plan so the Valley Water Board can use that information in its annual strategic planning sessions, 
which inform the annual water rate 
setting process, Capital 
Improvement Program (CIP), and 
budget processes.  Monitoring will 
identify where adjustments to the 
Master Plan might be needed to 
respond to changed conditions.  
Such adjustments could include 
accelerating or delaying projects due 
to changes in the demand trend, 
changing projects due to 
implementation challenges, adding 
projects due to lower than expected 
supply trends, etc.  This chapter 
presents the Master Plan’s 
Monitoring and Assessment Plan 
(MAP) for keeping the Ensure 
Sustainability Strategy on track. 
 

4.1 The Master Plan Will be Implemented over the Next 20 Years 
The first part of the MAP is the planned schedule for implementation of the Master Plan projects.   The 
schedule is based on Valley Water’s current understanding of project schedules, yields, and costs.  Table 
8 summarizes the schedule for constructing/implementing the various projects and programs in the 
Master Plan.  In addition, each of the projects has its own detailed project plan and is reported on at 
Valley Water Board committee meetings.  The project summaries are in Appendix D.  Significant 
milestones and risks and uncertainties for the individual projects and programs are discussed below.   

4.1.1 Delta Conveyance Project 
The Delta Conveyance Project would help secure Delta-conveyed supplies.  The effort, previously known 
as Delta Conveyance Project has been in planning for over a decade.   An Environmental Impact 
Statement/Environmental Impact Report (EIS/EIR) was completed on a two-tunnel project for Delta 
Conveyance Project, but the project has been revised to a single tunnel and will require new 
environmental analysis.  The project will need to secure permits, resolve legal issues, and secure 
financing.

The road to water supply reliability has many obstacles.  The MAP will 
help keep Valley Water on track.  Graphic courtesy of Alameda County 
Water District. 
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Table 8. Implementation Schedule 
Project Now – 2024 2025 – 2029 2030 – 2034 2035-2039 
Delta Conveyance 
Project 

• Permitting 
• Design 
• “Validation Action” 

Construction Construction Operation 

Additional 
Conservation & 
Stormwater 
Projects and 
Programs 

• Continue implementing 
stormwater rebates and 
graywater program 

• Design and begin 
implementing AMI program 

• Work with jurisdictions to 
adopt Model Ordinance 

• Develop Flood-Managed 
Aquifer Recharge pilot 
project 

• Monitor centralized 
stormwater capture projects 

• Continue implementing 
stormwater rebates, 
graywater program, AMI 

• Support implementation 
of Model Ordinance 

• Develop leak repair 
incentive program 

• Design Flood-Managed 
Aquifer Recharge and 
centralized stormwater 
capture project(s) 

• Continue implementing 
stormwater rebates, 
graywater program, AMI 

• Support implementation 
of Model Ordinance 

• Implement leak repair 
incentive program 

• Design and construct 
Flood-Managed Aquifer 
Recharge and centralized 
stormwater capture 
project(s) 

• Continue implementing 
stormwater rebates, graywater 
program, AMI, leak repair 
incentive program, and Flood-
Managed Aquifer Recharge and 
centralized stormwater capture 
project(s) 

• Support implementation of 
Model Ordinance 

•  

Potable Reuse 
Program 

• Complete Countywide Reuse 
Plan 

• MOU(s) with wastewater 
provider (s) 

• Select P3 entity 
• EIR 
• Design 

Construction Operation Operation 

Pacheco Reservoir 
Expansion 

• EIR/Feasibility Study 
• Permitting 
• Planning and Design 

Construction Operation Operation 

Transfer Bethany 
Pipeline 

• EIR/Feasibility Study 
• Permitting 
• Planning, Design, and 

Construction 

Operation Operation Operation 

South County 
Recharge 

 Planning, Design, and 
Permitting 

Construction Operation 
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The benefits of the project to Valley Water’s CVP supplies are unclear, because sufficient CVP 
participation in the project has not been secured and the project may only secure State supplies. 
 
Other projects that could potentially help secure Delta-conveyed supplies include Sites Reservoir, long-
term transfers of SWP contract supplies, and other long-term transfer and exchange agreements.  Valley 
Water will continue to monitor these opportunities. 
 

4.1.2 Additional Conservation and Stormwater Projects and Programs and Programs 
The Additional Conservation and Stormwater Projects and Programs and Programs will reduce water 
demands by about 10,000 AFY and increase natural groundwater recharge by about 1,000 AFY when 
fully implemented by the end of the planning horizon.  Three of the projects – rain garden rebates, rain 
barrel/cistern rebates, and graywater program expansion have already been implemented.  
Implementation plans and potential issues for the remaining elements are summarized below. 
 

• Advanced Metering Infrastructure (AMI):  Valley Water is currently partnering with the Bay Area 
Water Supply and Conservation Agency on a study that will identify each water retailer’s 
metering and related system, data gaps, and potential for collaborative procurement for AMI as 
an option for the region.  This research, along with lessons learned from the pilot studies funded 
by Valley Water’s Water Conservation Research Grant Program (funding through Safe, Clean 
Water), will help inform the direction of a future AMI 
Program, so that it can be as cost effective and as 
impactful as possible.  Valley Water is planning to 
complete program development, in collaboration with 
retailers, before the end of 2019.   The key issue that 
needs to be resolved is investor-owned utility 
concerns about cost distribution.  

• Leak Repair Incentives:  Valley Water will implement a 
customer-side leak repair incentive program after 
studying AMI results, in coordination with the water 
retailers. 

• Graywater Rebate Program Expansion: Expand the 
District’s existing rebate program for laundry-to-landscape graywater systems.  Potentially could 
include a direct installation program and/or rebates for graywater systems that reuse shower 
and sink water. 

• Rain Barrels, Rain Gardens, and Cistern:  Initiates a Valley Water rebate program to incentivize 
the installation of rain barrels and cisterns, and the construction of rain gardens in residential 
and commercial landscapes. 

• Model Water Efficiency New Development Ordinance:  The Model Water Efficiency New 
Development Ordinance has been finalized.  The ordinance has the following main requirements 
on new development: 

o Require hot water recirculation for single-family development; 

Graywater from clothes washers can be 
used to water fruit trees, shrubs, vines, 
and some vegetables. 
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o Pre-plumb all new single-family development for graywater collection, treatment, and 
redistribution; 

o Pre-plumb all new multi-family and non-residential development for alternative water 
sources;  

o Mandate reuse water connections for common areas in HOA developments; and 
o Outlaw the sale of non-compliant fixtures. 

Valley Water will begin working with all the county’s jurisdictions on adoption in 2019. Valley 
Water’s role will be to encourage ordinance adoption and implementation and provide technical 
assistance.  One challenge with getting jurisdictions to adopt the policy is concern about 
imposing additional requirements on new development.  This concern could be offset in 
jurisdictions that are developing climate action plans, because model ordinance implementation 
would reduce energy use and greenhouse gas emissions. 

• Flood-Managed Aquifer Recharge (Flood-MAR):  Valley Water is currently working to develop a 
pilot program for capturing and recharging stormwater on open space, a process referred to as 
Flood-MAR.  The pilot program will help identify and develop strategies for collaborating with 
private land owners and other agencies, assessing appropriate cost-sharing amounts, and 
evaluating the groundwater benefit of Flood-MAR to Santa Clara County residents.  The work 
plan is scheduled for completion in 2019. 

• Centralized Stormwater Capture Projects:  Includes development of two centralized stormwater 
capture projects in northern Santa Clara County. Centralized stormwater capture projects 
capture stormwater from multiple parcels for recharge in a single location and/or are municipal 
projects, including “green streets” projects.   The Santa Clara Basin Storm Water Resources Plan 
completed in December 2018 identified potential projects throughout northern Santa Clara 
County.  These projects would likely be partnerships with other jurisdictions and require outside 
funding, so their schedules are yet to be determined.  Valley Water will continue to track project 
opportunities through our participation in the Santa Clara Valley Urban Runoff Pollution 
Prevention Program.  In addition, Valley Water is continuing planning for the Upper Penitencia 
Creek flood protection project, which could include some stormwater retention components. 
 

The greatest risks and uncertainties with water conservation 
programs is the level of active participation by residents, 
businesses, and governments.  This risk is mitigated by the 
fact that new technologies and standards provide for 
currently unforeseen opportunities.  The greatest risk for 
implementing stormwater projects is finding willing partners 
for projects that are cost-effective for Valley Water’s water 
supply program.  This risk is somewhat mitigated by 
regulatory requirements for stormwater management and 
green infrastructure that will provide water supply benefits.  
 

Green infrastructure and stormwater 
capture can provide multiple benefits, 
including improved water quality, reduced 
runoff, and groundwater recharge. 
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4.1.3 Potable Reuse Program 
The Ensure Sustainability Strategy includes a Potable Reuse Program to increase drought supplies, adapt 
to climate change, and manage risks to imported water supplies.  Valley Water is completing a 
Countywide Water Reuse Master Plan (Reuse Plan) that will 
identify a preferred mix of non-potable and potable reuse, 
reverse osmosis concentrate management strategies, and 
different alternatives for achieving the 24,000 AFY of reuse.  
The placeholder for the Potable Reuse Program is an indirect 
potable reuse project at the Los Gatos Ponds.   
 
Some of the challenges and uncertainties with the project are 
securing a source of wastewater, reverse osmosis 
concentrate management, using a public-private partnership 
(P3) procurement for the first time, timing of regulations for 
direct potable reuse, and determining the mix of non-potable 
and potable reuse that best meets countywide interests.  Near-term milestones include executing an 
agreement (or agreements) with a wastewater provider (or providers), selecting a P3 entity, and 
preparing a draft EIR. 
 
Other projects that could help achieve the 24,000 AFY of reuse include groundwater recharge at 
alternative locations than Los Gatos Ponds, groundwater injection wells, augmenting drinking water 
treatment supplies with purified water (direct potable reuse), expanded non-potable reuse, Regional 
Desalination/Brackish Water Treatment, and the Refinery Recycled Water Exchange. 
 

4.1.4 Pacheco Reservoir Expansion 
The expanded Pacheco Reservoir would optimize the use of existing supplies by increasing in-county 
storage.  Project planning is underway, but several significant milestones need to be achieved before 
January 1, 2022 to remain eligible for State funding.  These milestones include completing a feasibility 
study, preparing a draft EIR, and determining non-State funding.  Risks and uncertainties include 
potentially significant environmental and cultural resource impacts, streamflow requirements for 
fisheries, and water rights. 
 
Alternative projects that Valley Water will monitor and could provide similar benefits include expanding 
existing in-county reservoirs, Lexington Pipeline, and Los Vaqueros Reservoir Expansion. 
 

4.1.5 Transfer-Bethany Pipeline 
Transfer-Bethany Pipeline, which is one element of the larger Los Vaqueros Reservoir Expansion 
Projection, would optimize the use of existing supplies and increase operational flexibility by enabling 
Valley Water to move water from Contra Costa Water District’s intakes in the Delta to Valley Water’s 
system without relying on south-of-Delta CVP and SWP pumps.  This project is subject to the same State 

Reverse osmosis is one step in the advanced 
treatment process for purified wastewater. 
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requirements for funding as Pacheco, but the Los Vaqueros feasibility and environmental documents are 
nearly complete.  However, the project currently involves 9 local agency partners, so project financing 
and operating agreements will be complex and water rights changes will be required. 
 
Lexington Pipeline would serve as an alternative project which Valley Water will monitor, it would 
increase operational flexibility but not provide alternative Delta-conveyed supply diversion points. 
 

4.1.6 South County Recharge 
South County recharge optimizes the use of existing supplies by increasing groundwater recharge 
capacity in the Llagas Subbasin.  Planning for this project is currently scheduled to begin closer to 2030, 

so there are no near-term milestones.  Alternative projects 
that Valley Water will continue to consider include expanding 
local reservoirs or a South County Water Treatment Plant. 
 

4.1.7 Other Plans and Projects 
Valley Water has multiple plans and programs that support 
implementation of the Ensure Sustainability Strategy and 
Master Plan, including the Groundwater Management Plan, 
Asset Management Plan, Recycled and Purified Water 
Program, Imported Water Program, and Dam Safety Program.  
Implementing these plans and programs is critical to securing 
existing supplies and infrastructure consistent with the Ensure 

Sustainability Strategy.  In addition, the following activities support implementation of the Master Plan: 
 

• Demand Projection Update:  Valley Water is reviewing its current demand projection and 
anticipates updating the projection in 2020 to update the demand modeling methodology and 
to account for actual water use following the 2012 to 2016 drought. 

• Groundwater Recharge Assessment:  This special study will identify strengths, weakness, 
opportunities, and threats associated with Valley Water’s groundwater recharge program.  It 
will identify potential future projects for maintaining or increasing recharge capacity under a 
changed climate, increased regulations on instream operations, and potential Sustainable 
Groundwater Management Act requirements.  Projects could include additional offstream 
recharge ponds, additional stormwater capture projects, and Flood-Managed Aquifer Recharge. 

• Ongoing Project Participation:  Valley Water will continue to track and participate in projects 
that could serve as alternatives to the Master Plan projects, including Los Vaqueros Reservoir 
Expansion, Refinery Recycled Water Exchange, Regional Desalination/Brackish Water Treatment, 
Sites Reservoir, and long-term transfers of imported water contracts. 

• Coordination with Retailers: Valley Water will continue to coordinate with retailers to follow 
groundwater pumping and treated water demand. 

One option for increasing South County 
recharge is to extend the Madrone Pipeline 
to Morgan Hill’s Butterfield Channel. 
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4.2 Other Policies, Plans, and Programs May Affect Implementation 
The second step of the MAP is to manage unknowns and risks through regular monitoring and 
assessment.  Master Plan monitoring and assessment will build on regular project reports and the 
annual water supply outlook and look at how different deviations from the plan affect the long-term 
water supply reliability outlook.  Staff will also evaluate how changing external factors such as changes 
in policy, regulations, and scientific understanding affect the long-term water supply reliability outlook.  
This section describes some of the activities, beyond monitoring the Master Plan projects and 
alternative projects.   

4.2.1 Making Conservation a Way of Life 
The California legislature and governor passed Senate Bill 606 (Hertzberg) and Assembly Bill 
1668 (Friedman) into law in 2018 to improve water conservation and drought planning.   Pursuant to the 
legislation, DWR and the State Water Resources Control Board (State Water Board) are developing new 
standards for indoor residential water use; outdoor residential water use; commercial, industrial, and 
institutional water use for landscape irrigation with dedicated meters; and water loss.  Retail urban 
water supplies will be required to stay within annual water budgets based on these standards for their 
service areas.  The methodologies for determining the annual water budgets are still being developed, 
so it is unclear how the standards may affect Valley Water’s long-term water supply reliability outlook.  
Valley Water already has aggressive water conservation targets of 99,000 AFY of savings by 2030 and 
109,000 AFY of savings by 2040.  However, the new standards could further drive down water use and 
reduce or postpone the need for some Master Plan projects. 

4.2.2 Fisheries and Aquatic Habitat Collaborative Effort 
The Fisheries and Aquatic Habitat Collaborative Effort (FAHCE) was established to resolve a 1996 
complaint with the State Water Resources Control Board over Valley Water’s use of water rights in the 
Stevens Creek, Coyote Creek and Guadalupe River 
watersheds.  In 2003, Valley Water initialed a Settlement 
Agreement regarding water rights with the Guadalupe-
Coyote Resource Conservation District, the California 
Department of Fish and Wildlife, U. S. Fish and Wildlife 
Service and National Marine Fisheries Service and a group 
of nongovernmental organizations, including Trout 
Unlimited, Pacific Coast Federation of Fishermen’s 
Associations, California Trout, Urban Creeks Council and 
the Northern California Council of Federation of Fly 
Fishers.  The Settlement Agreement provides a roadmap 
for resolving the water rights complaint and improving habitat conditions for fish in the Guadalupe 
River, Coyote Creek, and Stevens Creek watersheds through: 
 

• Modifications to reservoir operations to provide instream flows; 
• Restoration measures to improve habitat conditions and provide fish passage; and  
• Monitoring and adaptive management. 

Stevens Creek after restoration efforts. 

http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180SB606
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180AB1668
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180AB1668
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Valley Water is currently preparing a Fish Habitat Restoration Plan and EIR.  These will be used to 
request water rights modifications and obtain resource agency permits.  Then, Valley Water can request 
that the water rights complaints be dismissed.   
 
The adaptive management element of FAHCE could result in future changes to the water supply 
operations of Valley Water, but the nature and impact of those changes are yet to be determined. 
 

4.2.3 Bay-Delta Water Quality Control Plan 
The State Water Board recently amended the Bay-Delta Water Quality Control Plan (Bay-Delta Plan) to 
set flow and water quality objectives for the San Joaquin River and its major salmon bearing tributaries.  
The amendments could significantly reduce SFPUC’s water supply, including deliveries to customers in 
Santa Clara County, especially during droughts.  The flow requirements will not be implemented until 
the Sacramento River and Delta parts of the Bay-Delta Plan are completed and an implementation 
program is developed.  The Sacramento River and Delta updates could impose even more stringent flow 
requirements on the Sacramento River and its tributaries and affect Valley Water’s Delta-conveyed 
supplies.   
 

Valley Water filed a lawsuit in January challenging the flow 
requirements on the San Joaquin River, asking the court to 
determine whether the state has taken proper action to 
require increased flows for fish and wildlife in the San 
Joaquin, Tuolumne, Stanislaus and Merced rivers. While the 
complaint moves through the courts, Valley Water will 
continue to negotiate with state officials and other agencies 
to address our interests, especially retaining sufficient water 
supply during droughts and supporting effective measures to 

sustain healthy native fish populations in the Delta and its tributaries. 
 

4.2.4 SFPUC Contracts with San José and Santa Clara 
The cities of San José and Santa Clara have interruptible contracts with SFPUC.  To make San José and 
Santa Clara permanent customers, SFPUC needs to secure sufficient supplies to meet the cities’ contract 
amounts.  Valley Water and SFPUC are partners in several efforts that could enable SFPUC to grant San 
José and Santa Clara permanent contract status, including Los Vaqueros Reservoir Expansion Project, 
Regional Desalination/Brackish Water Treatment, and a pre-feasibility study on potable reuse.  Valley 
Water will continue to collaborate with SFPUC and the cities on efforts to make the cities permanent 
SFPUC customers. 
 

The Delta holds historic, cultural, economic, 
and environmental significance. 
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4.2.5 Land Use Planning 
Land use decisions can have significant impacts on demands and water supplies.  Decisions to build up 
rather than out can maintain natural groundwater recharge and reduce per person water use.  Decisions 
to require water use efficiency measures beyond those mandated in state law can also reduce water use 
and encourage the use of alternative water supplies.  
Enforcing requirements for reuse water connections and 
water-efficient landscapes can reduce demands on potable 
supplies.  Aggressive implementation of stormwater 
requirements can increase groundwater recharge, as well as 
provide water quality, flood protection, and environmental 
benefits.  In addition to working with land use agencies to 
implement the Model Water Efficient New Development 
Ordinance, Valley Water is developing a plan to better 
coordinate with jurisdictions on land use and water supply 
planning. 
 

4.2.6 Climate Change 
The impacts of climate change are already being felt in the 
Bay Area and northern California and these changes are 
projected to increase significantly in the coming decades.   
Valley Water needs to continue to monitor and improve 
understanding of climate change to better incorporate climate change impacts into modeling of future 
conditions.  Valley Water will continue to review and incorporate California Department of Water 
Resources projections when considering the effects on imported water supplies, which are currently 
based on near-term climate and growth conditions.  Additionally, since Valley Water’s local surface 
water supply projections are based on historic hydrology and demand projections do not utilize a 
temperature factor, future evaluations would benefit from incorporating additional climate change 
science and projections.  Valley Water will consider these areas and others for more refined analyses of 
climate change impacts as critical components to the MAP and future Master Plan updates. 
 

4.2.7 One Water Plan 
Valley Water is developing the One Water Plan as a roadmap for integrated water resource planning on 
a watershed scale in Santa Clara County. It brings state, regional, and local policies together into a 
countywide framework with goals and objectives for Valley Water’s three mission components of flood 
protection, stream stewardship, and water supply. One Water seeks to provide guidance from an 
overarching perspective and look for opportunities to further protect and enhance water resources. 
 
The One Water Plan is a long-term endeavor. It offers a framework for incremental, intentional, 
and measurable improvement in water resources management and watershed conditions short-term 
and over decades. Within this vision, however, One Water will continue to operate under the 

Low impact development includes 
sustainable land use practices.   
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current commitments, regulations, restrictions and challenges that drive Valley Water’s day-to-day 
operations.   

4.3 Annual Reporting Will Help Keep the Ensure Sustainability Strategy on 
Track 

The third step of the MAP is to prepare at least annual reports on Master Plan implementation that 
consider the following elements: 

• Demand trends based on actual use, climate change science, and policy and regulatory changes; 
• Supply trends based on actual supplies, climate change science, policy and regulatory changes; 
• Project status, including current scope, schedule, and budget; 
• Funding;  
• Risk and uncertainties; and 
• Stakeholder input. 

 
The annual reports will include recommended changes to the 
Master Plan projects, as appropriate, and how those changes 
would affect water supply reliability, costs and groundwater 
production charges, risks, and relationships between projects.  
The annual reports will be presented to the Valley Water 
Board of Directors in the summer or fall, so the report can 
help inform Board’s annual strategic planning process and 
subsequent budget and water rates processes.  
 
The implementation schedule in Section 4.1 will be updated 
at least annually based on Board direction.  This annual cycle 
will enable Valley Water to adjust the Master Plan projects 
based on changes to assumptions, funding, supplies, 

demands, and infrastructure.   It is anticipated that major updates to the Master Plan will occur about 
every five years, to precede the Urban Water Management Plan updates.  The annual reviews and 
periodic updates will help ensure the Master Plan is living document and continues to provide a 
framework for efficient and effective investment in water supply reliability in an environment of 
uncertainty. 
 
Valley Water cannot forecast the future and identify a specific response for every potential water supply 
scenario.  The path we are on today will look different in the future, near and distant.  A balanced, 
diverse, and sustainable water supply will help us adapt to future challenges.  A strong MAP will help us 
stay on top of challenges and uncertainties and our options for managing them. 

The Valley Water Board of Directors sets 
policy to provide Silicon Valley safe, clean 
water for a healthy life, environment, and 
economy. 
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DATE: February 27, 2018 
TO: Tracy Hemmeter 
FR: David Mitchell 
RE: Methodology for Estimating Cost of Water Shortage 

Introduction 

This memorandum presents a methodology for estimating the cost of water shortage.  The cost of water 
shortage is defined as the dollar amount that water users would be willing to pay to avoid the shortage.  
The methodology rests on the theory of economic demand, which posits that consumers order their 
preferences for a good such as water from the most to the least valuable and consume up to the point 
where the value of the last unit consumed is equal to the price of the good.  The ordering of 
consumption preferences in this way is what gives rise to the ubiquitous downward sloping demand 
curve. 

We use the methodology developed in Griffin (1990) to estimate consumer willingness to pay for the 
increment of water forgone by water users due to restrictions on water use during a water supply 
shortage.  This is a widely used methodology for valuing increments (or decrements) of water supply.  
For example, it provides the basis for the calculation of water supply benefits for the California Water Fix 
(CWF) (Sunding, et al., 2013; Sunding, et al., 2015), the economic cost of the state conservation mandate 
(M.Cubed, et al., 2015; M.Cubed, et al., 2016), as well as numerous other statewide and regional water 
resources benefit-cost assessments (e.g., Jenkins, et al., 1999; Jenkins, et al., 2003; EBMUD, 2012).1 

In the next section, we lay out the methodology in detail.  Following this, we give an example to 
illustrate how to use the methodology to estimate the water supply benefits of a water project or 
portfolio of projects that would increase county water supply. 

Methodology 

Urban water use can be classified into several broad categories, each with a different priority of use, and 
the willingness to pay for water by utility customers depends on the intended use of each unit of water.  
The willingness to pay for water used for drinking and basic sanitation, for example, is larger than the 
willingness to pay for water used for bathing and laundry, which in turn is larger than the willingness to 
pay for water used for washing cars, for filling swimming pools, and for irrigating landscape.  When 
faced with a water use restriction, utility customers have the choice of which types of water uses to 
curtail, and the framework for measuring shortage losses incorporates the idea that utility customers 
respond to a water use restriction by eliminating less valuable water uses before eliminating more 

1 A comprehensive discussion of the methodology is provided in Chapter 5 of the textbook Water Resource Economics by 
Ronald C. Griffin. The methodology is also discussed in Chapter 7 of Robert A. Young’s book Determining the Economic Value of 
Water: Concepts and Methods.   
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valuable water uses, for instance by reducing water used for irrigating landscape prior to reducing 
drinking water consumption. 

Figure 1 depicts a schedule of willingness to pay for different units of water as a demand curve for water 
that orders these units from highest valued uses to lowest valued uses.  Under normal conditions, a 
customer facing a volumetric water rate of P* demands units of water for which willingness to pay 
exceeds P*.  In Figure 1, this quantity is Q* units.  Units of water beyond Q* have value to the customer, 
but their value is less than their cost, P*, so a rational consumer would choose to forego purchasing 
units beyond Q*. 

Suppose a quantity restriction is placed on water use so that the customer can purchase no more than 
QR units of water.  The customer must forego Q*- QR units of water.  The value of these foregone units 
of water is measured by the shaded area in Figure 1.  Mathematically, this shaded area is calculated as 
the integral of the demand function evaluated between QR and Q*: 

𝑊𝑊𝑊𝑊𝑊𝑊(𝑄𝑄∗ − 𝑄𝑄𝑅𝑅) = � 𝐷𝐷(𝑄𝑄)𝑑𝑑𝑄𝑄
𝑄𝑄∗

𝑄𝑄𝑅𝑅
 

The customer will also avoid having to directly pay for Q*- QR.  Thus the customer initially saves P*(Q*- 
QR).  However, most utilities set P* to recover both their variable operating costs and a portion of their 
fixed costs. Since utilities operate on a break-even basis, they will still need to recoup the fixed costs 
that would have been recovered by selling the Q*- QR units of water.  Denoting V as the portion of P* 
that covers the variable costs of production, the utility will still need to recover (P*-V) (Q*- QR) from the 
customer to cover its fixed costs. Thus, while the customer initially avoids P*(Q*- QR), the utility will seek 
to recover (P*-V) (Q*- QR) in the future, and the net cost avoided by the customer is therefore only 
V(Q*- QR). 

The economic loss to the customer of foregoing Q*- QR units of water is therefore: 

𝐿𝐿(𝑄𝑄∗,𝑄𝑄𝑅𝑅) = � 𝐷𝐷(𝑄𝑄)𝑑𝑑𝑄𝑄
𝑄𝑄∗

𝑄𝑄𝑅𝑅
− 𝑉𝑉(𝑄𝑄∗ − 𝑄𝑄𝑅𝑅) 

Viewed in the other direction, 𝐿𝐿(𝑄𝑄∗,𝑄𝑄𝑅𝑅) also measures the economic benefit to the customer of not 
having to forego Q*- QR units of water. 

It is convenient to represent QR as a multiple of Q*.  Let r be the corresponding percentage reduction in 
Q* that yields QR.  Then QR = (1-r)Q* and the economic loss function becomes: 

𝐿𝐿(𝑄𝑄∗, 𝑟𝑟) = � 𝐷𝐷(𝑄𝑄)𝑑𝑑𝑄𝑄
𝑄𝑄∗

(1−𝑟𝑟)𝑄𝑄∗
− 𝑟𝑟𝑉𝑉𝑄𝑄∗ 

Operationalizing the economic loss function requires assigning a functional form to D(Q). If we use a 
linear demand function, where D(Q) = a-bP, then the economic loss function is given by 

𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑟𝑟 𝐷𝐷𝐿𝐿𝐷𝐷𝐿𝐿𝐿𝐿𝑑𝑑 𝐹𝐹𝐹𝐹𝐿𝐿𝐹𝐹𝐹𝐹𝐿𝐿𝐹𝐹𝐿𝐿:  𝐿𝐿(𝑟𝑟|𝑄𝑄∗,𝑊𝑊∗, 𝐿𝐿∗,𝑉𝑉) = 𝑟𝑟𝑊𝑊∗𝑄𝑄∗ �1 −
1
2
𝑟𝑟
𝐿𝐿∗
� − 𝑟𝑟𝑉𝑉𝑄𝑄∗ 
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where e* is the elasticity of demand at Q*.2 

Figure 1. Consumer Willingness to Pay to Avoid a Water Shortage 

 

 

It is more common, however, to use a constant elasticity demand (CED) function, where D(Q)=AQ1/e. 
Then the economic loss function is given by 

𝐶𝐶𝐶𝐶𝐷𝐷 𝐿𝐿𝐹𝐹𝐿𝐿𝐿𝐿 𝐹𝐹𝐹𝐹𝐿𝐿𝐹𝐹𝐹𝐹𝐿𝐿𝐹𝐹𝐿𝐿:  𝐿𝐿(𝑟𝑟|𝑄𝑄∗,𝑊𝑊∗, 𝐿𝐿,𝑉𝑉) =
𝐿𝐿

1 + 𝐿𝐿
𝑊𝑊∗𝑄𝑄∗ �1− (1 − 𝑟𝑟)

1+𝑒𝑒
𝑒𝑒 � − 𝑟𝑟𝑉𝑉𝑄𝑄∗ 

where e is the constant elasticity of demand. 

A limitation of the CED specification is that it can produce unrealistically high estimates of shortage cost 
for very large shortages.3  For this reason, it is customary to place an upper limit on the marginal value 
of water assigned by the CED.  Denoting this upper limit as Pmax, we can calculate the shortage level, r*, 
above which the CED would assign marginal values greater than Pmax as 

                                                           
2 The elasticity parameter measures the percentage change in quantity demanded given a one percent change in 
the price of water and is governed by the slope of the demand schedule. 
3 This is due to the fact that marginal values of water under the CED specification increase exponentially as 
shortages increase in magnitude. 
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𝑟𝑟∗ = 1 − �𝑊𝑊𝑚𝑚𝑚𝑚𝑚𝑚 ∙ 𝑄𝑄∗
1/𝑒𝑒(1 𝑊𝑊∗⁄ )�

𝑒𝑒
∙ [1 𝑄𝑄∗⁄ ] 

This leads to the following constrained CED loss function 

𝐿𝐿(𝑟𝑟|𝑄𝑄∗,𝑊𝑊∗, 𝐿𝐿,𝑉𝑉, 𝑟𝑟∗) = �

𝐿𝐿
1 + 𝐿𝐿

𝑊𝑊∗𝑄𝑄∗ �1 − (1 − 𝑟𝑟)
1+𝑒𝑒
𝑒𝑒 � − 𝑟𝑟𝑉𝑉𝑄𝑄∗                                      𝐿𝐿𝑖𝑖 𝑟𝑟 ≤ 𝑟𝑟∗

𝐿𝐿
1 + 𝐿𝐿

𝑊𝑊∗𝑄𝑄∗ �1 − (1 − 𝑟𝑟∗)
1+𝑒𝑒
𝑒𝑒 �+ (𝑟𝑟 − 𝑟𝑟∗)𝑊𝑊𝑚𝑚𝑚𝑚𝑚𝑚𝑄𝑄∗ − 𝑟𝑟𝑉𝑉𝑄𝑄∗ 𝐿𝐿𝑖𝑖 𝑟𝑟 > 𝑟𝑟∗

 

 

The economic analyses for CWF (Sunding, et al., 2013; Sunding, 2015) and the state conservation 
mandate (M.Cubed, et al., 2015; M.Cubed, et al., 2016) set Pmax to $20,000/AF. 

The CED specification generally produces larger loss estimates than the linear demand specification. For 
comparative purposes, we provide shortage loss estimates under both specifications in the example that 
follows. 

We note that the CED specification was used in the state’s CWF Economic Analysis (Sunding, et al., 2013; 
Sunding, 2015). It was also used in the state’s analysis of the economic cost of the urban conservation 
mandate (M.Cubed, et al., 2015; M.Cubed, et al., 2016).  For consistency with these analyses, the CED 
specification should be preferred over the linear demand specification.4 

Example Calculation of Shortage Cost 

To illustrate the application of the methodology in practice, we use it to calculate the water supply 
benefits to Santa Clara County for the originally proposed two tunnel CWF.  Because the 
administration’s current proposal to phase the construction of CWF may result in different water 
supplies to Santa Clara County than were used in this example, the results should not be treated as an 
estimate of CWF water supply benefits.  The calculations herein are for illustrative purposes only. 

The calculations summarized in this memo are contained in two Excel workbooks.  The shortage costs 
calculated with the linear demand loss function are in the workbook 

“SCVWD_CWF_Example_Shortage_Costs_LinearDemand_Loss_Function.xlsx” 

The shortage cost calculated with the constrained CED loss function are in the workbook 

“SCVWD_CWF_Example_Shortage_Costs_CED_Loss_Function.xlsx” 

Per the loss functions described above, the key parameters needed to estimate shortage cost are the 
baseline price of water (P*), the baseline quantity of demand (Q*), the elasticity of demand (e), the 
variable cost of water supply (V), and the percentage shortage (r).  The values for these parameters used 
for the example are summarized in Tables 1 through 4. 

The baseline price of water is set to each Santa Clara County retailer’s current water rate, which were 
provided by SCVWD staff in the Excel file “Retailer Water Rates 2001-18 update 12-01-17.xlsx.” Stanford 
is not a retail water supplier and does not have a published water rate.  We therefore use the volume-

                                                           
4 In its 2040 Water Supply Update Plan, East Bay Municipal Utilities District, used the mid-point between the linear 
demand and constant elasticity demand estimates to characterize shortage costs for their water system. 
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weighted average rate of the other retailers for Stanford.  In the case of independent groundwater 
users, we use the average pumping cost, also provided by SCVWD staff. 

The baseline quantities are for the 2040 level of demand for the county and were provided by SCVWD 
staff in the Excel file “Retailer Demands v2.xlsx.”  We apportioned each retailer’s gross demand to four 
water use categories: (1) residential, (2) commercial/institutional, (3) industrial, and (4) system losses.  
This is the same level of disaggregation used in the state’s assessment of the economic costs of the 
urban water conservation mandate (M.Cubed, et al., 2015; M.Cubed, et al., 2016). We used the demand 
shares shown in Table 2 to apportion each retailer’s gross demand to these categories.  We derived the 
shares in Table 2 using data from each retailer’s 2015 Urban Water Management Plan.5   

The residential elasticity estimates are mostly taken from Sunding (2012).  Estimates were not available 
for Purissima Hills or the independent groundwater users.  We use the volume-weighted average 
elasticity of the other retailers for these entities.  For CWS Los Altos, we use a recently estimated 
elasticity from M.Cubed (2018).6 

For the commercial/institutional and industrial sectors, we use the same elasticity assumptions as were 
used for the state’s assessment of the economic costs of the urban water conservation mandate 
(M.Cubed, et al., 2015; M.Cubed, et al., 2016).  The basis for the commercial/institutional and industrial 
elasticity estimates are as follows: 

Commercial/Institutional: The estimate is based on a review of the literature on short run 
commercial water use elasticities. Lynn et al. (1993) reported a range of -0.12 to -0.48. These 
results are supported by studies by Schneider and Whitlach (1991) who find elasticities ranging 
from -0.36 to -0.40, and by Williams and Suh (1986) who estimate an elasticity of -0.23 for short-
run commercial water use. For this analysis we use -0.3, the midpoint of the range reported in 
Lynn et al. 

Industrial: Renzetti (1992) summarized studies of industrial water use elasticities and reported a 
range between -0.15 and -0.59. Reynaud (2003) estimated an elasticity of -0.29 for industrial 
water use. For this analysis we use -0.37, the midpoint of the range cited by Renzetti. 

The variable cost of water production is assumed to average $250/AF.  This assumption is taken from 
the state’s assessment of the economic costs of the urban water conservation mandate (M.Cubed, et al., 
2015; M.Cubed, et al., 2016). 

The maximum willingness to pay (Pmax) for the constrained CED loss function is set to $20,000/AF, which 
is the same limit as is used in the state’s economic analysis of CWF and the urban water conservation 
mandate. 

                                                           
5 Except in the case of Purissima Hills, which is not required to prepare and Urban Water Management Plan.  In 
their case, we used data from their 2015 Water Rates Study to apportion the aggregate demand.  We assume 
Stanford water use is entirely institutional and we assume groundwater use is 75% residential and 25% 
commercial/institutional. 
6 The Brattle Group estimate of -0.075 for CWS Los Altos is unusually low and outside of the normal range of 
published estimates for urban retail water demand.  Using 10 years of monthly consumption data for CWS Los 
Altos, M.Cubed (2018) estimates an elasticity of -0.15 for CWS Los Altos, which is in line with the estimates from 
The Brattle Group for the other Santa Clara County retailers. 
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Table 1. Data for Shortage Cost Estimation 

Water Provider Quantity 
(Q*) 
AF 

Vol Rate 
(P*) 
$/AF 

Elasticity 
Residential 

Elasticity 
Comm/Inst 

Elasticity 
Industrial 

Variable 
Cost (V) 

$/AF 
CWS Los Altos 14,200 2,154 -0.150 -0.300 -0.370 $250 
Gilroy 14,935 1,056 -0.275 -0.300 -0.370 $250 
Great Oaks 10,726 1,652 -0.192 -0.300 -0.370 $250 
Milpitas 14,627 2,801 -0.164 -0.300 -0.370 $250 
Morgan Hill 9,162 897 -0.187 -0.300 -0.370 $250 
Mountain View 14,054 2,962 -0.218 -0.300 -0.370 $250 
Palo Alto 13,788 3,999 -0.127 -0.300 -0.370 $250 
San Jose Muni 29,349 1,560 -0.155 -0.300 -0.370 $250 
San Jose Water 150,130 2,366 -0.207 -0.300 -0.370 $250 
Santa Clara 35,088 2,479 -0.221 -0.300 -0.370 $250 
Sunnyvale 30,865 2,243 -0.197 -0.300 -0.370 $250 
Purissima Hills 2,046 2,840 -0.198 -0.300 -0.370 $250 
Stanford 4,700 2,281 -0.198 -0.300 -0.370 $250 
N. County GW 8,992 1,175 -0.198 -0.300 -0.370 $250 
Coyote & S. County GW 8,578 418 -0.198 -0.300 -0.370 $250 
Total 361,240      

 

Table 2. 2040 Demand Shares by Retailer 

Retailer Residential 
Commercial/ 
Institutional Industrial Losses Total 

CWS Los Altos 75% 22% 0% 3% 100% 
Gilroy 63% 25% 2% 10% 100% 
Great Oaks 73% 21% 2% 4% 100% 
Milpitas 54% 21% 15% 10% 100% 
Morgan Hill 66% 27% 0% 7% 100% 
Mountain View 50% 39% 4% 8% 100% 
Palo Alto 57% 33% 4% 7% 100% 
San Jose Municipal 45% 25% 28% 3% 100% 
San Jose Water Company 53% 40% 1% 7% 100% 
Santa Clara 49% 37% 9% 5% 100% 
Sunnyvale 48% 47% 0% 5% 100% 
Purissima Hills 88% 7% 0% 5% 100% 
Stanford 0% 100% 0% 0% 100% 
North County GW 75% 25% 0% 0% 100% 
Coyote & S. County GW 75% 25% 0% 0% 100% 

 

The simulated annual water shortages in Santa Clara County for 94 years of hydrology without and with 
CWF are summarized in Tables 3 and 4, respectively.  The simulation results were provided by SCVWD 
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staff in the Excel file “Shortages with and without CWF includes No Regrets.xlsx.”  The simulations are 
based on the 2040 demands in Table 1.  Both the “without” and “with” CWF simulations assume the No 
Regrets supply and conservation projects are implemented.  The “with” CWF simulation also assumes 
implementation of the Butterfield Recharge Project, which SCVWD groundwater modeling has indicated 
is needed for reliability in the southern portion of its service area.. 

 

Table 3. Simulated Santa Clara County Annual Supply Shortage % Without CWF 

Hydro 
Year 

Shortage 
% 

Hydro 
Year 

Shortage 
% 

Hydro 
Year 

Shortage 
% 

Hydro 
Year 

Shortage 
% 

1922 0% 1946 0% 1970 0% 1994 10% 
1923 0% 1947 0% 1971 0% 1995 10% 
1924 0% 1948 10% 1972 0% 1996 0% 
1925 10% 1949 15% 1973 10% 1997 0% 
1926 0% 1950 10% 1974 0% 1998 0% 
1927 0% 1951 0% 1975 0% 1999 0% 
1928 0% 1952 0% 1976 0% 2000 0% 
1929 0% 1953 0% 1977 15% 2001 0% 
1930 10% 1954 0% 1978 30% 2002 0% 
1931 10% 1955 10% 1979 10% 2003 0% 
1932 15% 1956 10% 1980 0% 2004 10% 
1933 15% 1957 0% 1981 0% 2005 10% 
1934 15% 1958 0% 1982 0% 2006 0% 
1935 30% 1959 0% 1983 0% 2007 0% 
1936 10% 1960 0% 1984 0% 2008 0% 
1937 0% 1961 10% 1985 0% 2009 15% 
1938 0% 1962 15% 1986 0% 2010 15% 
1939 0% 1963 10% 1987 0% 2011 10% 
1940 0% 1964 10% 1988 0% 2012 0% 
1941 0% 1965 0% 1989 30% 2013 0% 
1942 0% 1966 0% 1990 15% 2014 10% 
1943 0% 1967 15% 1991 50% 2015 30% 
1944 0% 1968 0% 1992 30%   
1945 0% 1969 0% 1993 30%   
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Table 4. Simulated Santa Clara County Annual Supply Shortage % With CWF 

Hydro 
Year 

Shortage 
% 

Hydro 
Year 

Shortage 
% 

Hydro 
Year 

Shortage 
% 

Hydro 
Year 

Shortage 
% 

1922 0% 1946 0% 1970 0% 1994 0% 
1923 0% 1947 0% 1971 0% 1995 0% 
1924 0% 1948 0% 1972 0% 1996 0% 
1925 0% 1949 0% 1973 0% 1997 0% 
1926 0% 1950 0% 1974 0% 1998 0% 
1927 0% 1951 0% 1975 0% 1999 0% 
1928 0% 1952 0% 1976 0% 2000 0% 
1929 0% 1953 0% 1977 0% 2001 0% 
1930 0% 1954 0% 1978 10% 2002 0% 
1931 0% 1955 0% 1979 0% 2003 0% 
1932 0% 1956 0% 1980 0% 2004 0% 
1933 10% 1957 0% 1981 0% 2005 0% 
1934 15% 1958 0% 1982 0% 2006 0% 
1935 15% 1959 0% 1983 0% 2007 0% 
1936 10% 1960 0% 1984 0% 2008 0% 
1937 0% 1961 0% 1985 0% 2009 0% 
1938 0% 1962 10% 1986 0% 2010 0% 
1939 0% 1963 0% 1987 0% 2011 0% 
1940 0% 1964 0% 1988 0% 2012 0% 
1941 0% 1965 0% 1989 10% 2013 0% 
1942 0% 1966 0% 1990 0% 2014 0% 
1943 0% 1967 0% 1991 15% 2015 10% 
1944 0% 1968 0% 1992 30%   
1945 0% 1969 0% 1993 15%   

 

We use the data in Tables 1 through 4 in conjunction with the loss functions described previously to 
estimate the shortage cost with and without CWF for each year in the hydrologic record.  We take the 
difference in the without and with CWF estimates to get the annual avoided shortage cost.  We then 
average the annual estimates to get the expected annual avoided shortage cost.  The results for the 
linear and constrained CED loss functions are summarized in Table 5. 

In implementing the calculations, we have assumed the shortages in Tables 3 and 4 are uniformly 
distributed across the three user classes.  This is a conservative assumption since it is common for water 
retailers to allocate shortages in a way that shields commercial and industrial water uses, thereby 
putting a disproportionate share of the shortage on the residential sector.  Residential marginal losses 
are greater than commercial/institutional and industrial marginal losses because 
commercial/institutional and industrial demands are more elastic.  Thus if we had instead assumed the 
residential sector absorbed a disproportionate share of the shortage, the total loss would be somewhat 
greater than what we have estimated. 

We also have assumed that system losses decrease proportionately with the magnitude of the shortage.  
This also is a conservative assumption since a significant fraction of water loss is associated with system 

Appendix A-1 
Page 8 of 11



Methodology for Estimating Cost of Water Shortage 

FINAL 9 

pressurization and is not strongly influenced by the level of water delivery.  Thus we likely overstate by 
some small amount the total avoided variable production cost. 

Table 5. Expected Annual Avoided Shortage Cost with CWF 

User Class Linear Loss Function Constrained CED Loss Function 
Residential 28,368,189 42,034,921 
Commercial & Institutional 16,570,072 20,924,206 
Industrial 1,792,451 2,113,455 
System Water Loss -226,012 -226,012 
Total 46,504,700 64,846,570 
Total Rounded to Nearest $M 47,000,000 65,000,000 

 

Assuming CWF becomes operational in 2040, the 2018 present value of avoided shortage cost can be 
calculated as: 

2018 𝑊𝑊𝑟𝑟𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐹𝐹 𝑉𝑉𝐿𝐿𝑉𝑉𝐹𝐹𝐿𝐿 =
1

(1 + 𝑑𝑑)21
𝜇𝜇

(1 + 𝑑𝑑)𝑛𝑛
(1 + 𝑑𝑑)𝑛𝑛 − 1

𝑑𝑑
 

where 𝜇𝜇 is the expected annual shortage cost, n is the CWF operational life in years, and d is the real 
discount rate.  For example, given the countywide expected annual shortage costs from Table 5 and 
setting n to 100 and d to 0.03, we get the present value of avoided shortage costs shown in Table 6.7 
The values for d and n were selected to match the ones the state is currently using for its benefit-cost 
analysis of CWF. 

In this example, the 2018 present value of CWF avoided shortage cost is approximately $0.8 billion using 
the linear demand loss function and $1.1 billion using the constrained constant elasticity demand loss 
function.  As with any present value calculation, the results are sensitive to the values selected for d and 
n.  The present value is increasing in n and decreasing in d.  It is good practice to sensitivity test present 
value results for alternative values of d and n. 

Table 6. Example Countywide 2018 Present Value of CWF Avoided Water Shortage Cost 

Linear Demand 
Loss Function 

Constrained CED 
Loss Function 

$798,000,000 $1,104,000,000 
Note: Based on countywide expected annual shortage cost in Table 5, real discount rate of 0.03, and 
CWF operation life of 100 years.  Results rounded to nearest million.   As with any present value 
calculation, results are sensitive to choice of discount rate, project life, and the assumptions 
underlying the estimates of annual shortage losses. It is always good practice to sensitivity test 
present value results for this reason. 

 

  

                                                           
7 Results are rounded to the nearest million. 
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Water Shortage Cost Model Inputs

2040 Demand Shares

Class
CWS Los 

Altos Gilroy Great Oaks Milpitas
Morgan 

Hill
Mountain 

View Palo Alto
San Jose 

Muni
San Jose 

Water Santa Clara Sunnyvale
Purissima 

Hills Stanford
North 

County GW

Coyote & 
South 

County GW County Avg
Residential 0.752 0.630 0.726 0.540 0.657 0.499 0.566 0.446 0.531 0.489 0.482 0.884 0.000 0.750 0.750 0.544
Commercial/Institutional 0.219 0.253 0.213 0.209 0.271 0.387 0.332 0.249 0.397 0.368 0.472 0.066 1.000 0.250 0.250 0.355
Industrial 0.001 0.017 0.021 0.148 0.000 0.037 0.037 0.280 0.007 0.093 0.000 0.000 0.000 0.000 0.000 0.045
Losses 0.028 0.100 0.040 0.103 0.072 0.077 0.065 0.025 0.065 0.050 0.046 0.050 0.000 0.000 0.000 0.056
Total 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Source: Retailer 2015 UWMP demand projections, except Purissima Hills which is based on its 2015 Water Rates Study.
Stanford is assumed to provide water for institutional puporses only.  GW water shares are assumed.

County 
Total

2040 Total M&I Demand 14,200 14,935 10,726 14,627 9,162 14,054 13,788 29,349 150,130 35,088 30,865 2,046 4,700 8,992 8,578 361,240
Source: Retailer Demands v2.xlsx

Imputed 2040 Class Baseline Quantities
Residential 10,678 9,409 7,787 7,899 6,019 7,013 7,804 13,090 79,719 17,158 14,877 1,809 0 6,744 6,434 196,439
Commercial/Institutional 3,110 3,779 2,285 3,057 2,483 5,439 4,578 7,308 59,602 12,912 14,568 135 4,700 2,248 2,145 128,347
Industrial 14 254 225 2,165 0 520 510 8,218 1,051 3,263 0 0 0 0 0 16,220
System Losses 398 1,494 429 1,507 660 1,082 896 734 9,758 1,754 1,420 102 0 0 0 20,233
Total 14,200 14,935 10,726 14,627 9,162 14,054 13,788 29,349 150,130 35,088 30,865 2,046 4,700 8,992 8,578 361,240

Demand Elasticities
Residential -0.150 -0.275 -0.192 -0.164 -0.187 -0.218 -0.127 -0.155 -0.207 -0.221 -0.197 -0.198 -0.198 -0.198 -0.198
Commercial/Institutional -0.300 -0.300 -0.300 -0.300 -0.300 -0.300 -0.300 -0.300 -0.300 -0.300 -0.300 -0.300 -0.300 -0.300 -0.300
Industrial -0.370 -0.370 -0.370 -0.370 -0.370 -0.370 -0.370 -0.370 -0.370 -0.370 -0.370 -0.370 -0.370 -0.370 -0.370
Sources:
Residential The Brattle Group (2012). Residential Losses from Urban Water Shortages in Santa Clara Valley Water District.  Prepared for Santa Clara Valley Water District, October 4, 2012.

M.Cubed (2018). California Water Service 2020 Test Year Sales Forecast: 2018 General Rate Case. Prepared for California Water Service, January 2018.
Purissima Hills, Stanford and GW are weighted averages of the other retailers.

CII M.Cubed (2016). Proposed Regulatory Framework for Extended Emergency Regulation for Urban Water Conservation: Fiscal and Economic Impact Analysis, January 2016.

Baseline Water Price ($/AF) $2,154 $1,056 $1,652 $2,801 $897 $2,962 $3,999 $1,560 $2,366 $2,479 $2,243 $2,840 $2,267 $1,175 $418
Source: Retailer Water Rates 2001-18 updated 12-01-17.xlsx

Variable Production Cost ($/AF) $250 $250 $250 $250 $250 $250 $250 $250 $250 $250 $250 $250 $250 $250 $250

County Water Shortage Percent by Hydrologic Year

Hydrologic Year Base Case
With 

WSMP
1922 0% 0%
1923 0% 0%
1924 0% 0%
1925 10% 0%
1926 0% 0%
1927 0% 0%
1928 0% 0%
1929 10% 0%
1930 10% 0%
1931 10% 0%
1932 30% 0%
1933 20% 0%
1934 20% 0%
1935 20% 0%
1936 10% 0%
1937 0% 0%
1938 0% 0%
1939 0% 0%
1940 0% 0%
1941 0% 0%
1942 0% 0%
1943 0% 0%
1944 0% 0%
1945 0% 0%
1946 0% 0%
1947 0% 0%
1948 20% 0%
1949 20% 0%
1950 10% 0%
1951 0% 0%
1952 0% 0%
1953 0% 0%
1954 0% 0%
1955 10% 0%
1956 10% 0%
1957 0% 0%
1958 10% 0%
1959 0% 0%
1960 0% 0%
1961 10% 0%
1962 30% 0%
1963 20% 0%
1964 0% 0%
1965 10% 0%
1966 0% 0%
1967 10% 0%
1968 0% 0%
1969 0% 0%
1970 0% 0%
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1971 0% 0%
1972 0% 0%
1973 10% 0%
1974 0% 0%
1975 0% 0%
1976 0% 0%
1977 20% 0%
1978 40% 0%
1979 10% 0%
1980 0% 0%
1981 0% 0%
1982 0% 0%
1983 0% 0%
1984 0% 0%
1985 0% 0%
1986 0% 0%
1987 0% 0%
1988 0% 0%
1989 30% 0%
1990 20% 0%
1991 50% 0%
1992 40% 10%
1993 30% 20%
1994 10% 0%
1995 10% 0%
1996 0% 0%
1997 0% 0%
1998 0% 0%
1999 0% 0%
2000 0% 0%
2001 0% 0%
2002 0% 0%
2003 10% 0%
2004 0% 0%
2005 10% 0%
2006 0% 0%
2007 0% 0%
2008 0% 0%
2009 20% 0%
2010 20% 0%
2011 0% 0%
2012 0% 0%
2013 10% 0%
2014 10% 0%
2015 40% 0%

Appendix A-2 
Page 2 of 3



Expected Avoided Shortage Cost With WSMP
2040 Level of Demand

User Class
Expected Average Annual 

Shortage Cost
Residential 71,286,663
Commercial & Institutional 34,231,047
Industrial 3,431,375
Avoided System Water Losses -355,161
Total 108,593,923

Rounded to nearest million 109,000,000

2018 Present Value 2,460,000,000$                           

Level of Shortage Annual Cost
10% $86,461,993
20% $236,860,198
30% $504,076,623
40% $956,888,340
50% $1,546,337,639
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MEMORANDUM 
FC 14 (01-02-07) 

TO: Jerry De La Piedra FROM: Tracy Hemmeter 

SUBJECT: Unit Cost of Water Methodology DATE: December 9, 2016 

The District’s 2017 Water Supply Master Plan will evaluate projects and portfolios using several criteria, 
including the unit cost of water.  Other factors include supply reliability (the frequency and magnitude of 
projected shortages), groundwater storage, reducing reliance on the Delta, water quality, total cost, 
flexibility and adaptability, environmental effects, and other community effects.  It is important to use a 
methodology that provides for an “apples-to-apples” comparison of unit costs, since different projects 
have different scales of operation, different operating periods, or both.  Given that the District Board 
needs information on projects and portfolios in Spring 2017, it is also important to use an approach that 
is readily implemented by staff.  This memorandum summarizes Expert Panel input on the different 
methodologies, describes the proposed method for calculating unit costs of water, and presents other 
considerations related to the presentation of unit costs of water. 

Background 
Staff discussed three approaches to calculating unit costs of water with the Expert Panel on December 
8, 2016.  The first approach was the “Levelized Unit Cost of Water” method provided by David Mitchell 
on December 1, 2016 (Attachment 1).  The levelized unit cost of water, or LCW, is the cost that, if 
assigned to every unit of water produced or saved by the project of the analysis period, will equal the 
total lifecycle cost of the project, when discounted back to the base year.  LCW is expressed as: 

𝐿𝐿𝐿𝐿𝐿𝐿 =
∑ 𝐿𝐿𝑡𝑡

(1 + 𝑑𝑑)𝑡𝑡
𝑇𝑇
𝑡𝑡=0

∑ 𝑄𝑄𝑡𝑡
(1 + 𝑑𝑑)𝑡𝑡

𝑇𝑇
𝑡𝑡=0

Where: 

Ct = cost in period t, including capital costs, finance charges as appropriate, O&M costs, repair and 
replacement costs, and expected salvage value.1 

d = annual discount rate of 5.5% 
T = analysis period or useful life of the project 
Qt = project yield in period t 

In presenting this method to the Expert Panel, staff used an analysis period corresponding to the 
WEAP simulation period of 94-years and the yields corresponding to the annual output of total water 
supply system yield from WEAP for each of the 94 years.  The second approach that was presented to 
the Expert Panel used a “Simplified” method that was based on the “Levelized Unit Cost of Water” 
method, but used an analysis period corresponding the useful life of projects and the average annual 
water supply system yield.  The third approach presented was the “Reliability-Weighted” method, which 
only considered the critical dry year yield of projects. 

Expert Panel Input 
The panel generally agreed with using the “Levelized Unit Cost of Water” or “Simplified” approach and 
associated assumptions, with the following comments: 

1 Salvage value represents the residual value of the project in period T+1.  Any value would be negative cost.  The District 
assumes minimal salvage value and does not propose to include them in the cost evaluation at this time. 
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• Unit costs are most meaningful when they are for projects and portfolios that generate the same 
level of benefit or service, e.g., the same level of reliability or the same average yield.  Since it is 
unlikely that any individual project would be able to achieve the District’s reliability target, it 
would be best to use the unit cost of water for comparing portfolios of projects that achieve the 
same level of reliability. 

• The assumed inflation rate of 3 percent is higher than long-term current forecasts for California, 
but may be appropriate for construction projects that historically have higher inflation rates than 
the general inflation rate.  Staff noted that the District uses 3 percent inflation in its water rate 
forecast model and Capital Improvement Plan. 

• The distribution of capital costs should replicate the anticipated actual expenditure rate. 
• Using an analysis period that is different than the useful life of a project, i.e., the WEAP 

simulation period, would need to account for things such as reinvesting in projects that have a 
shorter useful life or costs that extend past the useful life. 

• The assumption that that the project would be fully financed at the start of the construction 
period results in a somewhat inflated estimate.  It would be reasonable to assume that we would 
we would let out bonds as we incur costs and, since the assumed finance rate and discount 
rates of 5.5 percent are the same, we could represent all capital costs as “pay as you go” 
without inflation. 

• Using the average annual yield is fine for projects that have fairly stable yields.  For projects that 
have a lot of variation, staff should sample the average yield over 10 year periods to determine 
variability in the results. 

• The “Reliability-Weighted” method is trying to do two things at once – measuring both the cost-
effectiveness and the value of the projects.  However, these are two different things.  The value 
of projects is better estimated by doing a benefit-cost analysis. 

• Costs should be normalized for point of delivery.  The cost for transfers at a customer’s door will 
be greater than the cost of transfers at San Luis Reservoir. 

• The District needs to be clear that the costs being calculated are District costs.  Significant non-
District costs should be noted where applicable, e.g., landscape conversion costs not rebated 
by the District. 

• The District should not include loss of revenue as a “cost” associated with water conservation 
and demand management programs.  The District should, however, account for avoided 
variable costs (treatment, pumping, etc) associate with such programs. 

• A sensitivity analysis of costs and yields should be performed for any portfolio that includes the 
California WaterFix or other very large infrastructure projects. 

 
The Expert Panel stressed the importance of looking at more than just unit costs, or cost-effectiveness.  
They noted the importance of local control, risk, and diversification.  Since a full benefit-cost analysis is 
not practical for all the potential portfolios, they concurred with using a “consumer reports” approach to 
presenting benefits.  They also suggested presenting the assessment of portfolio benefits to the Board 
prior to presenting costs, so that Board can discuss what it values and then look at the costs. 
   
“Simplified” Method 
Staff proposes using the simplified LCW method for estimated unit costs of water.  The spreadsheet in 
Attachment 2 illustrates how this approach will be implemented using the Mid-Basin Potable Reuse 
project described in the 2014 South Bay Water Recycling Strategic and Master Plan.   
  
Costs 
The starting date of the analysis is 2016.  Costs are expressed in 2016 dollars.  Cost estimates from 
prior years are inflated to 2016 dollars using the Engineering News Records (ENR) construction cost 
index (CCI).   
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Capital costs are estimated using project-specific preliminary engineering estimates where available, 
planning level cost estimates, or actual costs from comparable projects.  The estimated capital cost for 
the example project in 2016 dollars is $155 million. 
 
Capital costs typically start in Year 3 and are distributed according to the following pattern over a total 
of nine years – 0.06, 0.06, 0.06, 0.06, 0.1, 0.2, 0.2, 0.2, and 0.06. 
 
Operations and maintenance (O&M) costs are estimated using project-specific preliminary engineering 
estimates where available, planning level cost estimates, or actual costs from comparable projects.  For  
projects with variable O&M costs (e.g., their yield varies from year to year), the O&M costs will be 
estimated using projected yield and estimated annual unit costs for O&M.  The annual O&M costs for 
the example project are $642.67 per AF of potable reuse yield2.  The average annual potable reuse 
yield is 4,440 AF or an annual O&M cost of about $2.9 million. 
 
Repair and replacement (R&R) costs will be estimated using the District’s asset management 
database.  The database has R&R activities for existing facilities for 100 years.  The R&R costs for 
proposed facilities will be scaled based on the planned costs for similar facilities.  The costs will be 
expressed as annual values, with the assumption that the District would put the necessary funding in to 
a R&R reserve that would be used as needed.  This approach is consistent with the District Asset 
Management Plan.  For the example project, it is assumed that the pump stations and other mechanical 
equipment will be replaced every 20 years at a cost of $20 million in 2016 dollars.  In other words, the 
R&R costs are $1 million per year.   
 
The District, for purposes of this analysis, is assuming there are no salvage values for the projects. 
 
Discount Rate 
The District is using a discount rate of 5.5 percent. 
 
Analysis Period 
The analysis period will be the time it takes to complete the Water Supply Master Plan, implement or 
construct the project, and operate the project for its useful life.  Year 0 is 2016.  The project start date is 
assumed to be Year 3 (2019), which provides one year for completing the Water Supply Master Plan 
and one year for project validation/initiation. 
 
In the example project, the useful life of the project is estimated at 50 years.    
 
Project Yield  
The District’s water supply system model3 is used to evaluate the water supply yield of projects and 
portfolios, with the exception of water conservation and demand management programs.  The yield of 
projects and portfolios is determined by calculating the difference between total system supplies with 
and without the project on an average annual basis.  The yield for water conservation and demand 
management programs will be the annual reduction in demands on the water supply system associated 
with the program. 
 
In the example project, the average annual water supply system yield from the project is 4,116 AFY.  
This is slightly lower than the average amount of potable reuse because there is a slight decrease in 
the use of surface water supplies with the project. 
 
                                                
2 The O&M unit costs are for a facility producing 5,600 AFY of constant yield.   
3 The District uses the Water Supply Evaluation and Planning (WEAP) system to evaluate and compare water supply 
scenarios. 
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Discussion 
The purpose of the Water Supply Master Plan is to present the District’s strategy for providing a reliable 
and sustainable water supply and ensuring new water supply investments are effective and efficient.  
Currently, the District is evaluating individual projects.  Based on those evaluations, staff will combine 
projects into portfolios and evaluate how different projects work together toward meeting our water 
supply reliability goals.  Unit costs provide an indication of the cost-effectiveness of projects and 
portfolios, but they are only one of the factors being considered in the Water Supply Master Plan 
analysis.  Other factors include supply reliability (the frequency and magnitude of projected shortages), 
total cost, groundwater storage, reducing reliance on the Delta, water quality, flexibility and adaptability, 
environmental effects, and other community effects.  Staff will also include information on total cost and 
reliability when presenting summary information on the projects and portfolios.  Groundwater storage, 
Semitropic storage, and percent of local versus imported supplies are factors that can easily be 
presented in graphic format.  Staff concurs with and appreciates the Expert Panel’s emphasis on 
looking at non-cost factors in valuing different water supply strategies. 
 
 
 
 
 
Senior Project Manager 
Water Supply Planning and Conservation Unit 
 
Attachments: 
Attachment 1 – Levelized Unit Cost of Water 
Attachment 2 – Example Calculation of Unit Costs 
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Levelized Unit Cost of Water 

The levelized unit cost of water (LCW) allows alternative projects to be compared when different scales 
of operation, different investment and operating time periods, or both exist.  For example, the LCW 
could be used to compare the cost of water from the Water Fix with that from direct potable reuse. 

The LCW is that cost that, if assigned to every unit of water produced (or saved) by the project over the 
analysis period, will equal the total lifecycle cost (TLCC) of the project, when discounted back to the base 
year. 

TLCC is given by 

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = �
𝑇𝑇𝑡𝑡

(1 + 𝑑𝑑)𝑡𝑡

𝑇𝑇

𝑡𝑡=0

 

 

Where: 

Ct = cost in period t, including capital costs, finance charges as appropriate, O&M costs, repair and 
replacement costs, and expected salvage value.1 

d = annual discount rate 

T = analysis period or useful life of the project 

TLCC is the present value cost of the project. 

LCW is the constant unit rate for project water that would fully recover the project’s TLCC. 

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = �
𝑄𝑄𝑡𝑡×𝑇𝑇𝑇𝑇𝐿𝐿
(1 + 𝑑𝑑)𝑡𝑡

𝑇𝑇

𝑡𝑡=0

 

Where: 

Qt = project yield in period t 

 

Since LCW is a constant, it can be taken out of the summation operator. 

 

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 𝑇𝑇𝑇𝑇𝐿𝐿�
𝑄𝑄𝑡𝑡

(1 + 𝑑𝑑)𝑡𝑡

𝑇𝑇

𝑡𝑡=0

  

Rearranging terms gives: 

                                                           
1 Salvage value is a negative cost and represents the residual value of the project in period T+1. 
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𝑇𝑇𝑇𝑇𝐿𝐿 =
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

∑ 𝑄𝑄𝑡𝑡
(1 + 𝑑𝑑)𝑡𝑡

𝑇𝑇
𝑡𝑡=0

=  
∑ 𝑇𝑇𝑡𝑡

(1 + 𝑑𝑑)𝑡𝑡
𝑇𝑇
𝑡𝑡=0

∑ 𝑄𝑄𝑡𝑡
(1 + 𝑑𝑑)𝑡𝑡

𝑇𝑇
𝑡𝑡=0

 

If project yield is constant over time, the formula for LCW reduces to the familiar levelized cost formula 
used in many engineering economics textbooks: 

𝑇𝑇𝑇𝑇𝐿𝐿 =
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇× 𝑑𝑑(1 + 𝑑𝑑)𝑇𝑇

(1 + 𝑑𝑑)𝑇𝑇 − 1
𝑄𝑄

 

Where: 

Q = Constant annual project yield 

 

Sources: 

Cooley, H. and R. Phurisamban (2016), The Cost of Alternative Water Supply and Efficiency Options in 
California, Pacific Institute. 

Fidar A., F. A. Memon & D. Butler (2016): Economic implications of water efficiency measures I: 
assessment methodology and cost-effectiveness of micro-components, Urban Water Journal, DOI: 
10.1080/1573062X.2016.1223859 

Short, W., D. Packey, and T. Holt (1995), A Manual for the Economic Evaluation of Energy Efficiency and 
Renewable Energy Technologies, National Renewable Energy Laboratory, Golden, Colorado. 

Visser, E. and A. Held (2014), Methodologies for Estimating Levelized Cost of Electricity: Implementing 
the Best Practice LCoE Methodology, ECOFYS, Netherlands B.V. 
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Template Cost/AF: $1,740
PV Cost/PV AF: $2,400

Source of Costs: PV cost/AF: $1,098
Source of Yield: Real Discount Rate: 2.43%
Notes: Nominal Discount Rate 5.5%

Inflation Rate 3.0%

Year Year # Capital Cost (2018$) O&M Cost (2018$) R&R Cost (2018$) Total Cost
Present Value Cost 

(2018$)

Average Water 
Supply System 

Yield (AF)
Present Value 

Yield (AF)
Total $155,000,000 $147,000,000 $49,000,000 $351,000,000 $221,359,248 201,684              92,222                

2016 -2 $0 $0 $0 $0 $0 -                       
2017 -1 $0 $0 $0 $0 $0 -                       
2018 0 $0 $0 $0 $0 $0 -                       
2019 1 $0 $0 $0 $0 $0 -                       
2020 2 $9,300,000 $0 $0 $9,300,000 $8,864,464 -                       
2021 3 $9,300,000 $0 $0 $9,300,000 $8,654,406 -                       
2022 4 $9,300,000 $0 $0 $9,300,000 $8,449,325 -                       
2023 5 $9,300,000 $0 $0 $9,300,000 $8,249,104 -                       
2024 6 $15,500,000 $0 $0 $15,500,000 $13,422,713 -                       
2025 7 $31,000,000 $0 $0 $31,000,000 $26,209,278 -                       
2026 8 $31,000,000 $0 $0 $31,000,000 $25,588,205 -                       
2027 9 $31,000,000 $0 $0 $31,000,000 $24,981,849 -                       
2028 10 $9,300,000 $0 $0 $9,300,000 $7,316,959 -                       
2029 11 $3,000,000 $1,000,000 $4,000,000 $3,072,504 4,116                   3,162                   
2030 12 $3,000,000 $1,000,000 $4,000,000 $2,999,696 4,116                   3,087                   
2031 13 $3,000,000 $1,000,000 $4,000,000 $2,928,613 4,116                   3,014                   
2032 14 $3,000,000 $1,000,000 $4,000,000 $2,859,214 4,116                   2,942                   
2033 15 $3,000,000 $1,000,000 $4,000,000 $2,791,460 4,116                   2,872                   
2034 16 $3,000,000 $1,000,000 $4,000,000 $2,725,312 4,116                   2,804                   
2035 17 $3,000,000 $1,000,000 $4,000,000 $2,660,731 4,116                   2,738                   
2036 18 $3,000,000 $1,000,000 $4,000,000 $2,597,681 4,116                   2,673                   
2037 19 $3,000,000 $1,000,000 $4,000,000 $2,536,124 4,116                   2,610                   
2038 20 $3,000,000 $1,000,000 $4,000,000 $2,476,027 4,116                   2,548                   
2039 21 $3,000,000 $1,000,000 $4,000,000 $2,417,353 4,116                   2,487                   
2040 22 $3,000,000 $1,000,000 $4,000,000 $2,360,070 4,116                   2,429                   
2041 23 $3,000,000 $1,000,000 $4,000,000 $2,304,144 4,116                   2,371                   
2042 24 $3,000,000 $1,000,000 $4,000,000 $2,249,543 4,116                   2,315                   
2043 25 $3,000,000 $1,000,000 $4,000,000 $2,196,237 4,116                   2,260                   
2044 26 $3,000,000 $1,000,000 $4,000,000 $2,144,193 4,116                   2,206                   
2045 27 $3,000,000 $1,000,000 $4,000,000 $2,093,383 4,116                   2,154                   
2046 28 $3,000,000 $1,000,000 $4,000,000 $2,043,777 4,116                   2,103                   
2047 29 $3,000,000 $1,000,000 $4,000,000 $1,995,346 4,116                   2,053                   
2048 30 $3,000,000 $1,000,000 $4,000,000 $1,948,063 4,116                   2,005                   
2049 31 $3,000,000 $1,000,000 $4,000,000 $1,901,900 4,116                   1,957                   
2050 32 $3,000,000 $1,000,000 $4,000,000 $1,856,831 4,116                   1,911                   
2051 33 $3,000,000 $1,000,000 $4,000,000 $1,812,831 4,116                   1,865                   
2052 34 $3,000,000 $1,000,000 $4,000,000 $1,769,873 4,116                   1,821                   
2053 35 $3,000,000 $1,000,000 $4,000,000 $1,727,932 4,116                   1,778                   
2054 36 $3,000,000 $1,000,000 $4,000,000 $1,686,986 4,116                   1,736                   
2055 37 $3,000,000 $1,000,000 $4,000,000 $1,647,010 4,116                   1,695                   
2056 38 $3,000,000 $1,000,000 $4,000,000 $1,607,982 4,116                   1,655                   
2057 39 $3,000,000 $1,000,000 $4,000,000 $1,569,878 4,116                   1,615                   
2058 40 $3,000,000 $1,000,000 $4,000,000 $1,532,677 4,116                   1,577                   
2059 41 $3,000,000 $1,000,000 $4,000,000 $1,496,357 4,116                   1,540                   
2060 42 $3,000,000 $1,000,000 $4,000,000 $1,460,899 4,116                   1,503                   
2061 43 $3,000,000 $1,000,000 $4,000,000 $1,426,280 4,116                   1,468                   
2062 44 $3,000,000 $1,000,000 $4,000,000 $1,392,482 4,116                   1,433                   
2063 45 $3,000,000 $1,000,000 $4,000,000 $1,359,485 4,116                   1,399                   
2064 46 $3,000,000 $1,000,000 $4,000,000 $1,327,270 4,116                   1,366                   
2065 47 $3,000,000 $1,000,000 $4,000,000 $1,295,818 4,116                   1,333                   
2066 48 $3,000,000 $1,000,000 $4,000,000 $1,265,111 4,116                   1,302                   
2067 49 $3,000,000 $1,000,000 $4,000,000 $1,235,132 4,116                   1,271                   
2068 50 $3,000,000 $1,000,000 $4,000,000 $1,205,864 4,116                   1,241                   
2069 51 $3,000,000 $1,000,000 $4,000,000 $1,177,289 4,116                   1,211                   

Project Name:  
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2070 52 $3,000,000 $1,000,000 $4,000,000 $1,149,391 4,116                   1,183                   
2071 53 $3,000,000 $1,000,000 $4,000,000 $1,122,154 4,116                   1,155                   
2072 54 $3,000,000 $1,000,000 $4,000,000 $1,095,563 4,116                   1,127                   
2073 55 $3,000,000 $1,000,000 $4,000,000 $1,069,602 4,116                   1,101                   
2074 56 $3,000,000 $1,000,000 $4,000,000 $1,044,256 4,116                   1,075                   
2075 57 $3,000,000 $1,000,000 $4,000,000 $1,019,510 4,116                   1,049                   
2076 58 $3,000,000 $1,000,000 $4,000,000 $995,351 4,116                   1,024                   
2077 59 $3,000,000 $1,000,000 $4,000,000 $971,765 4,116                   1,000                   
2078 60 $0 $0 -                       
2079 61 $0 $0 -                       
2080 62 $0 $0 -                       
2081 63 $0 $0 -                       
2082 64 $0 $0 -                       
2083 65 $0 $0 -                       
2084 66 $0 $0 -                       
2085 67 $0 $0 -                       
2086 68 $0 $0 -                       
2087 69 $0 $0 -                       
2088 70 $0 $0 -                       
2089 71 $0 $0 -                       
2090 72 $0 $0 -                       
2091 73 $0 $0 -                       
2092 74 $0 $0 -                       
2093 75 $0 $0 -                       
2094 76 $0 $0 -                       
2095 77 $0 $0 -                       
2096 78 $0 $0 -                       
2097 79 $0 $0 -                       
2098 80 $0 $0 -                       
2099 81 $0 $0 -                       
2100 82 $0 $0 -                       
2101 83 $0 $0 -                       
2102 84 $0 $0 -                       
2103 85 $0 $0 -                       
2104 86 $0 $0 -                       
2105 87 $0 $0 -                       
2106 88 $0 $0 -                       
2107 89 $0 $0 -                       
2108 90 $0 $0 -                       
2109 91 $0 $0 -                       
2110 92 $0 $0 -                       
2111 93 $0 $0 -                       
2112 94 $0 $0 -                       
2113 95 $0 $0 -                       
2114 96 $0 $0 -                       
2115 97 $0 $0 -                       
2116 98 $0 $0 -                       
2117 99 $0 $0 -                       
2118 100 $0 $0 -                       

-                       
-                       
-                       
-                       
-                       
-                       
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MEMORANDUM 
FC 14 (01-02-07) 

TO: Karen Koppett FROM: Tracy Hemmeter 

SUBJECT: Addendum to Unit Cost of Water 
Methodology Memorandum dated December 
9, 2016 

DATE: January 30, 2019 

The purpose of this memorandum is update or clarify portions of the enclosed Unit Cost of Water 
Methodology Memorandum dated December 9, 2016.  The updates and clarifications reflect how the 
methodology was actually applied during development of the Water Supply Master Plan 2040 (WSMP 
2040).  The changes are consistent with subsequent input from David Mitchell of M.Cubed related to 
unit costs analyses for California WaterFix.  Updates and clarifications are only provided for those 
elements that differ from the original memorandum. 

Costs 

Costs in the WSMP 2040 are expressed as 2017 dollars.  Cost estimates from prior years are inflated 
to 2017 dollars using the Engineering News and Records construction cost index.  The costs are 
expressed as 2017 dollars to be consistent with presentations to the District Board of Directors in 2017 
and 2018. 

Capital costs are distributed according to the project-specific engineering estimate.  If a project-specific 
schedule is unavailable, capital costs are typically distributed according to the following pattern over 
nine years – 0.06, 0.06, 0.06, 0.06, 0.1, 0.2, 0.2, 0.2, and 0.06. 

Discount Rate 

The District is using a real discount rate of approximately 2.43 percent, which is calculated using the 
following equation: 

d=(1+dn)/(1+i)-1 

where dn is the assumed nominal discount rate of 5.5 percent and i is the assumed inflation rate of 3.0 
percent.  These assumptions are consistent with other District financial assumptions. 

Analysis Period 

The analysis period will be the time it takes to implement or construct the project and operate the 
project for its useful life, up to 100 years.  Infrastructure projects are assumed to be renewed and 
replaced, rather than salvaged.  Therefore, they are analyzed over a 100-year period.  A 100-year 
analysis is consistent with the District’s Asset Management Plan.  Year 0 is 2017.  Most project 
expenses are assumed to start in Year 2020. 

Project Yield 

Water supply yield is determined by calculating difference between water used with and without the 
project.  Recognizing that projects perform differently depending on the other projects they are paired 
with, staff will estimate project yields under a variety of scenarios and calculate a range of unit costs.  In 
the example project, the annual water supply yield used in the unit cost analysis is 4,116 AFY.  This is 
how much of the 5,600 AFY of project capacity the model indicates would be used in a scenario that 
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Addendum to Unit Cost of Water Methodology Memorandum dated December 9, 2016 
January 30, 2019 
Page 2 of 2 
 
includes other potable reuse projects.  In a scenario without other projects, the project yield (or 
utilization rate) is about 4,500 AFY, resulting in a unit cost of about $3,200 per AF. 
 
Please let me know if you have any questions or need additional information. 
 
 
 
 
___________________________ 
Senior Project Manager 
 
Enclosure:  Unit Cost of Water Methodology dated December 9, 2016 
 
cc (all w/enc):  S. Greene, M. Richert 
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Appendix B Demand Projection Methodology 
 
Water Supply Master Plan 2040 Demand Forecasting Methodology 
 
 



WATER SUPPLY MASTER PLAN 

WATER DEMAND FORECASTING METHODOLOGY – TRENDING SCENARIO 20*2020 Baseline 

Demand Projection Steps 

• Utilized the IWRMain Forecast Model.  One model area was created for each retailer to create
service area demands for the water supply model, WEAP.

• For the 2020 base year water use, we used the lower of the retailer’s 2015 Urban Water
Management Plan (UWMP) 20x2020 targets or their projection for 2020, if different.  The base
year water use was input by water use sector for each service area.  To break down the 2020
water use into water sector, we used the retailer’s 2013 water use monthly billing data by
sector.  We assumed that the proportion of monthly use by sector remains relatively similar
between 2013 and 2020.

• To account for future demographic growth out to 2040, we used a previous analysis of ABAG
2013 data and updated that growth in households and jobs using Plan Bay Area 2016 county
data and 2016 DOT jobs forecast.  We adjusted household type growth (single family vs multi-
family) in some service areas based on previous conversations with some of the retailers and
cities.  Those conversations were documented in the appendix of the 2015 UWMP.

• We applied household growth rates to the residential water use sectors.  The city and retailer
conversations of their residential makeup in the future were considered.  We placed most
growth in the multifamily sector because most areas in north county will see less new single
family developments; and where single family homes are built, water use efficiencies and
smaller landscapes will likely make future water use characteristics in that sector look more like
multifamily use.

• We used job growth rates from the regional projections for non-residential growth.  Job growth
by sector was applied to appropriate water use sectors.

• Once the base water demand projections were run using these inputs, we applied unaccounted
for water to each retailer using their UWMP data in the post-processing files.

• Then we used our future water conservation program savings modelled after 2020, and applied
water conservation demand reduction to each service area to the post-processing files.

• Where applicable, we also added recycled water demand based on the retailer’s UWMPs in the
post processing files.

Assumptions 

• Assume retailers achieve their 20x2020 targets, or their 2020 water use projections in their
UWMPs.

• Assumes that much of the expected post drought rebound would be realized by, or near, 2020
• Using 2020 water use projections as a base year, assumes many water use efficiencies in place
• Passive and active conservation based on the District’s WUE model are realized
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Benefits and Disadvantages 

• Benefits 
o Allows for a good comparison of updated retailer projections in the 2015 UWMPs 
o Allows for a consistent approach to be applied across all service areas for a better 

countywide analysis. 
o Includes the effect of more recent demographic projections 

• Disadvantage – Many retailers adjusted their projections to include effect of the 2012 -2016 
drought and, therefore, the 20 x 2020 targets have already been achieved by many of the 
retailers 
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WEAP BACKGROUND 
 
The Santa Clara Valley Water District (Valley Water) uses the Water Evaluation and Planning 
(WEAP) model developed by the Stockholm Environment Institute as one method of evaluating 
water supply alternatives.  WEAP is a software tool developed for water resources planning that 
uses water demand and supply information that takes into account multiple and competing uses 
and priorities.  Valley Water simulates its facilities and operations including groundwater basins, 
reservoirs and creeks, imported supplies, treatment plants, water banking, distribution facilities, 
and conservation efforts in the model.  The model also accounts for non-Valley Water sources 
and distribution of water in the county such as water from San Francisco Public Utilities 
Commission (SFPUC) Regional Water System, recycled water, and local water developed by 
other organizations.    
 
ASSUMPTIONS 
 
WEAP operates on a monthly time-step that simulates the hydrology of the last 94 years (1922 
through 2015).  The baseline condition includes existing facilities and assumes completion of 
dam seismic retrofits according their current schedules for completion.  Future Delta-conveyed 
imported water deliveries for Years 2020 and 2025 are based on DWR’s 2015 Final Delivery 
Capability Report – Early Long-Term Scenario, which includes climate change and existing 
restrictions from biological opinions.  Delta-conveyed supplies for Years 2030 through 2040 are 
based on the H4 scenario from the Bay Delta Conservation Plan/Delta Conveyance (formerly 
known as California WaterFix) analysis.  The model also includes revised operations associated 
with the FAHCE 2003 settlement agreement.   
 
Water delivery is modeled to meet demands according to availability and priority.  Demands in 
the system include retailer demands, agricultural demands, independent groundwater pumping, 
raw water deliveries, environmental flow requirements, and groundwater recharge.  Retailer 
demands are from Valley Water’s “Trending Scenario” (as described in Appendix B).  
Agricultural demands, independent groundwater pumping, and raw water deliveries are 
estimated based on historical use and growth projections.  Environmental flow requirements are 
based on requirements in the Fisheries and Aquatic Habitat Collaborative Effort (FAHCE) 
settlement agreement and permit requirements.  Groundwater recharge demands are based on 
recharge facility capacity. 
 
To meet county-wide demands in the model, non-Valley Water water supplies are used first 
including SFPUC supplies, recycled water, and local surface water supplies from San Jose 
Water Company and Stanford University.  These supplies are followed by Valley Water-
managed local surface water and imported water.  If there are remaining unmet demands for 
municipal or agricultural use, they are met with groundwater pumping.  This preserves 
groundwater supplies for droughts and other shortages as much as possible.  Supplies in 
excess of municipal, industrial, domestic, agricultural, and environmental needs are sent to 
percolation ponds to recharge the groundwater basins, held over in reservoirs, and/or delivered 
to Semitropic Groundwater Bank. 
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The model tracks water resources throughout the county including imported water, rainfall, 
reservoir levels, river flow, treatment plant production, groundwater recharge, groundwater 
pumping, recycled water, and delivery of water to meet all demands. 
 
A complete summary of assumptions used in the modeling for the Water Supply Master Plan is 
included in Attachment 1 (WSMP WEAP Modeling Assumptions).  
 
ALTERNATIVE ANALYSIS 
 
A baseline utilizing projected water demands and supplies in the year 2040 was created to 
compare and evaluate the project alternatives considered for the Water Supply Master Plan 
2040.  Each project alternative was then added and integrated into the baseline model and the 
model re-run to obtain new results.   
 
Output from the model includes monthly and annual reporting of a wide range of data including 
groundwater storage levels, local reservoir operations, flows at key locations, and the District’s 
ability to meet demands.   The output is summarized for the baseline and each alternative as 
illustrated in Attachment 2 (an example model output). 
 
The effectiveness of a given project alternative is determined with the evaluation of a few key 
outputs as measured against the baseline; these include groundwater storage, the ability of a 
project alternative to avoid water use restrictions, and total water yield.   Other criterion, such as 
project complexity, water quality, and recreation, are considered outside of the WEAP modeling 
framework described herein.   
 
Groundwater Storage 
 
Groundwater is important because one of Valley Water’s key missions is to maintain 
groundwater storage as a reserve for dry years and to ensure that subsidence does not reoccur.  
Groundwater storage for the three groundwater management areas with and without a project 
can be compared to see how well the alternative improves groundwater conditions, such as in 
Chart 1 below showing groundwater storage for the 2040 Baseline and a scenario expanding 
Uvas Reservoir.  Groundwater level is also used to determine if water use restrictions are 
triggered under Valley Water’s Water Shortage Contingency Plan. 
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Avoidance of Water Use Restrictions 

The Board approved Valley Water’s Water Shortage Contingency Plan (WSCP) that identifies 
when Valley Water should call on the community to reduce water use in response to drought or 
other shortages.  The WSCP is based on the end of year groundwater storage, as this reflects 
the general health of the water system.  The plan has five levels; ranging from Level 1 (Normal) 
when short-term water use reductions are not required to Level 5 (Emergency) which can be 
triggered by an immediate crisis.  Each level has a short-term water use reduction target that 
the Board can call upon the public to achieve.  For example, in 2015 when the groundwater 
level was projected to be in the ‘critical’ stage by the end of the year, the Board called for a 30% 
reduction in water use.  In evaluating potential water supply facilities and programs, Valley 
Water seeks alternatives that can reduce the number of years (over the 94-year simulation in 
the model) that trigger a call for reductions, as well as the severity of those reductions.  Valley 
Water’s current level of service goal is to develop supplies to meet 100 percent of demands in 
normal years and at least 80 percent of demands in drought years.  In the model, this equates 
to finding project alternatives that avoid calls for water use reductions of more than 20 percent.  
The number of years with reductions and the maximum demand reduction can be seen in rows 
37 through 45 in the example model output shown in Attachment 2. 
 
Total Water Yield 
 
A third measure of the robustness of a project alternative is the total water yield.  This is a 
summation of average water supply use from natural groundwater recharge, local surface water, 
recycled water, potable reuse, imported water, and supplemental supplies.  The total water yield 
is also used to calculate the unit cost of each alternative.  The average supply from each type of 
source can be seen in rows 47 through 54 in the example model output shown in Attachment 2. 
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Chart 1:
Groundwater Storage for 2040 Baseline and Uvas Expansion

   Coyote Subbasin - Uvas Expansion    Llagas Subbasin - Uvas Expansion
   North County  - Uvas Expansion    Coyote Subbasin - Baseline
   Llagas Subbasin - Baseline    North County - Baseline



WATER SUPPLY MASTER PLAN 2040 MODELING APPROACH AND 
ASSUMPTIONS 

 Page 4 of 4 

Other Outputs 
 
Other outputs are also considered when evaluating water supply alternatives based on WEAP 
modeling results.  The amount of storage in the Semitropic groundwater bank, unused carryover 
in the federal Central Valley Project (CVP) and State Water Project (SWP) systems, and creek 
water that flows to San Francisco Bay are examined and can show the efficiency of the water 
supply system with a project alternative included.   
 
The drought years of 1987 through 1992 can be specifically appraised for each project 
alternative to see how well the project alternative performs in extended dry conditions.  Chart 2 
shows how the Water Supply Master Plan projects perform during a repeat of the 1987 to 1992 
drought. 
 
Other types of data may be important for specific types of project alternatives.  For example, the 
amount of water stored by a new or expanded reservoir is critical for storage projects, or the 
volume of water that can be delivered to a new percolation pond is key for those types of 
projects. 
 

 
 

USE OF MODEL RESULTS 
 
The data from the WEAP model is used to identify project alternatives that best meet county-
wide demands.  Individual project alternatives are combined into portfolios and these portfolios 
run through the model to evaluate the performance of the portfolio against the baseline.  The 
WEAP model provides a consistent method of assessing the effectiveness of various project 
alternatives and portfolios.  The effectiveness of project alternatives is balanced with the cost, 
environment impact, effects to water quality, and other criteria to recommend a set of projects in 
the master plan for future implementation that best meets Valley Water objectives. 
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Trending Scenario
1 General

Historical Hydrology 1922 – 2015
Demand Year 2040

Model Version Water Evaluation And Planning model (WEAP),  WEAP Version: 2018.1, August 23, 2018
         Dictionary Version: 375

Model Name Master WEAP Model April 2018 v016_July 2018
Elements modeled Complete water supply system

General Scenario Description Planned operations for 2040
Model Method Deterministic

2 Surface Water Supplies

CVP Supplies to Coyote Creek

Downstream recharge and flow requirements less 2 cfs min Anderson release if 
combined (Anderson and Coyote ) storage is less than:
Nov: 42.0 TAF
Dec: 46.1 TAF
Jan: 71.3 TAF
Feb: 74.8 TAF
Mar: 87.6 TAF
Apr:  87.6 TAF
May - Oct: 0 cfs

CVP supplies to Anderson Reservoir

Link 1 (Diversion to Anderson, storage priority = 94): Yes, if month is March or April AND San Luis 
Reservoir storage < 950,000 af; then move 200 cfs

Link 2 (Demand Priority = 4; FAHCE): Yes, if month is March or April AND Anderson storage 
<35,000 af, then move 150 cfs until storage reaches 35,000 af

CVP supplies priorities

1 - Minimum flows to Upper Coyote (10 cfs), Madrone (7 cfs), Santa Teresa WTP
2 - Rinconada and Penitencia Water Treatment Plants
3 - Remaining recharge in Upper Coyote and Llagas System (Madrone, Main, San Pedro)
4 - Other Coyote recharge (remaining Upper Coyote Creek, Coyote Perc Pond, Lower Coyote 
Creek)
5 - Los Gatos, Guadalupe and most other recharge
6 - Westside recharge (west of Los Gatos system)

CVP Reallocation Agreement(3) (1997 - 25 
year agreement)

Assumed to expire and no longer be used after 2022; historical M&I use set at 130,000; 2004-
2014 actual allocations applied to same formula as 1922-2003; 2015 actual allocation for CVP of 
40,300 af, which included an additional 7,800 af of supply to meet SCVWD 'Public Health and 
Safety' requirements
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Trending Scenario

Imported Water Allocations

2015 Delivery Capability Report - High Outflow (H4) Scenario; includes enhanced spring outflow, 
2025 climate change, biological opinions, and an additional fall salinity requirement; average = 
129,000 AFY (CVP + SWP)
Cal WaterFix: Department of Water Resources Change in Point of Diversion hearing exhibit 500. 
2025 climate change, current biological opinions, an additional fall salinity requirement.

CVP ag contract amount of 33,100 AFY and CVP M&I historic use of 130,000 AFY

Semitropic Participation 350,000 acre-foot (AF) capacity; initial storage = 200,000 AF

Semitropic Water Bank “Put”

Once 10,000 AF of water has gone to each primary carryover reservoir (both SWP and CVP), then 
send any surplus imported water to Semitropic until annual maximum put capacity is reached or 
Semitropic Bank is full. SCVWD maximum annual Semitropic put is 31,675 AF (based on SCVWD's 
participation rate of 35% * current total Semitropic maximum annul put capacity of 90,500 acre-
feet:  0.35 * 90,500 = 31,675 acre-feet)

Semitropic Water Bank “Take”

Take if Santa Clara Plain groundwater storage falls below 278 TAF, there are unmet treated water 
demands, or if there are other unmet demands and Semitropic storage is above 189 TAF. 189 TAF 
in Semitropic is being reserved for use in an extended drought (6 years of minimum takes of 
31,500 acre-feet each). There is no capacity restrictions on takes, only annual take limits. Annual 
take limits are based on SWP allocations.

Semitropic Reoperations Inactive

San Luis Reservoir 2015 Final Delivery Capability Report - H4 no tunnels scenario. Includes climate change, biological 
opinions, and enhanced spring and fall outflows.

San Luis Low Point

CVP deliveries are restricted to 75% of allocation to Santa Teresa and Rinconada WTP when a low 
point event is active (San Luis storage < 300,000 af); however if expanded Anderson or Pacheco 
Reservoirs are active AND their storage is available for release, this restriction is not 
implemented.

CVP Carryover
Up to 50 TAF max per year; lost if San Luis Reservoir storage goes to  2,000,000 AF; fill with 10 
TAF before putting to Semitropic, then once Semitropic put is maxed, put to carryover again (also 
see Semitropic "Put" assumptions)

SWP Carryover
Up to 50 TAF max per year; lost if San Luis Reservoir storage goes to  2,000,000 AF; fill with 10 
TAF before putting to Semitropic, then once Semitropic put is maxed, put to carryover again (also 
see Semitropic "Put" assumptions)

Wheeling CVP to SWP
Transfer CVP water thru SBA when we have a San Luis Reservoir (SLR) low point condition (when 
SLR storage drops below 300 TAF) or during the month of December to allow surplus CVP water 
to be used in the SWP system -- including being sent to Semitropic Water Bank
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Trending Scenario
Bay Delta "Fix" (California WaterFix) Not in base case. Only in WaterFix project scenarios 

San Francisco Public Utilities 
Commission (SFPUC)

SFPUC supplies identified in SCVWD’s 2015 Urban Water Management Plan (UWMP) and SFPUC's 
2015 UWMP

Climate Change Included in CalSim II imported water allocations and San Luis Reservoir storage values received 
from California Department of Water Resources. Climate change for year 2025

3 Recycled Water

Recycled Water Demands Included in SCVWD 2015 UWMP demand setup from retailers' master plans; 32,885 af in 2040

4 Groundwater
Santa Clara Plain =  36043 AFY

Coyote Valley Study Area =  2396 AFY
Llagas =  22478 AFY

Net groundwater losses (average) 0
Includes subbasin exchanges? No

Santa Clara Plain = 301,400 AF (EOY 2013)
Coyote Valley Study Area = 10,300 AF (EOY 2013)

Llagas = 26,600 AF (EOY 2013)
Santa Clara Plain Stop Recharge 345,000 AF

Maximum Groundwater Pumping 
Capacity

Santa Clara Plain = 200,000 AF;
Coyote Valley = 20,000 AF;

Llagas = 100,000 AF
Santa Clara Plain = 350,000 AF

Coyote Valley Study Area = 25,000 AF 
Llagas = 155,000 AF

5 Reservoir Operations

Fisheries and Aquatic Habitat 
Collaborative Effort (FAHCE) Operations Active

South County LSAA Reservoir Flow 
Requirements (Chesbro & Uvas) Active

Natural Groundwater Recharge (Annual 
Average)

Initial Groundwater Storage 

Groundwater Storage Capacity
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Trending Scenario

Anderson / Coyote combined Reservoir 
Operations Rule Curve

Nov - 74,000
Dec - 82,000
Jan - 90,000

Feb - 100,000
Mar - 105,000
Apr - 111,998

Anderson and Coyote Water Rights Max annual withdrawal of 43,370 + 24,560 AF/year
Anderson supplies to Main and Madrone Yes

Emergency Storage for Water Supply Anderson 20,000 AF;
Calero 4,000 AF

Anderson to distribution system Release 6TAF/mo less required for downstream recharge if Anderson Storage plus inflow > 62TAF

Division of Safety of Dams (DSOD) 
Seismic Restrictions Coyote Reservoir - per DSOD storage management compliance procedure, December 1992

Almaden-Calero Canal Almaden above transfer rule curve; Calero below transfer rule curve; Almaden FAHCE pulse flow 
requirements prioritized over transfers in Feb-Apr; maximum transfer of 6,000 AF per water year

  6 Recharge
Santa Clara Plain = 92,600 AFY

Coyote = 17,100 AFY
Llagas = 39,300 AFY

7 Demands

Demand Projections

Calculated by SCVWD by assuming water retailers meet the State of California's "20x2020 Water 
Conservation Plan" goal of reducing per capita urban water use by 20 percent by the year 2020, 
then used regional growth projections and residental growth projections to calculate demands 

through 2040
Weather Demand Reduction Factors None

Conservation (’92 Baseline) including 
Agriculture 2035: 98,800 AF

Total recharge capacity
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Trending Scenario

Water Shortage Contingency Plan 
(WSCP) Actions

New Water Shortage Contingency Plan as follows: There are 5 groundwater storage thresholds or 
stages the model uses to trigger a WSCP demand reduction action or event, all based on Santa 
Clara Plain/North County groundwater storage at the end of the calendar year and applied to the 
following calendar year:

Stage 1 (Normal) occurs when Santa Clara Plain storage is above 278,000 AF
Stage 2 (Alert) occurs when Santa Clara Plain storage is <= 278,000 AF and above 232,000 AF
Stage 3 (Severe) occurs when Santa Clara Plain storage is <= 232,000 AF and above 185,000 AF
Stage 4 (Critical) occurs when Santa Clara Plain storage is <= 185,000 AF and above 139,000 AF 
Stage 5 (Emergency) occurs when Santa Clara Plain storage is <= 139,000 AF

Each stage has a base demand reduction factor assigned to it:
Stage 1 = 0%
Stage 2 = 10%
Stage 3 = 15%
Stage 4 = 30%
Stage 5 = 50%

Total Countywide Demands
2040: 402,000 AF, based on SCVWD’s '20x2020 Demand Projections' which includes Service Area 
Demands + new Surface Deliveries + TW losses captured as 2.15 % of raw water deliveries to 
treatment plant that is returned to Santa Clara Plain groundwater subbasin

Increased Demand Allocation Per retailers, maintain groundwater/treated water proportion for incremental increases in 
demand

8 Treated Water
Rinconada WTP = 80 MGD 
Penitencia WTP = 40 MGD 

Santa Teresa WTP = 100 MGD 
Treated Water (Contract) 2040: 131,273 AF

Treated Water (Non-Contract) 18,992 AFY; 0 if SWP allocation is less than 52%
9 Project Implementation

Dam Seismic Upgrades Almaden, Anderson, Calero, and Guadalupe completed
Dry Year Option Inactive

Lexington Reservoir Pipeline Inactive

Water Treatment Plant (WTP) Capacity
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Trending Scenario
Los Gatos Ponds IPR Inactive

Coyote IPR Inactive
Mid-Basin IPR Injection Inactive
Westside IPR Injection Inactive

Sunnyvale IPR Injection Inactive
New Banking Inactive

New 2:1 Exchange Inactive

North County (Saratoga) Recharge Ponds Inactive

North County (Stevens Creek) Recharge 
Ponds Inactive

Campbell Well Field (treated water 
available to westside retailers) Inactive

Main and Madrone Pipeline Repair Active
New Llagas Recharge Inactive

Los Vaqeros Reservoir Expansion Inactive
Pacheco Reservoir Expansion Inactive

Transfer-Bethany Pipeline Inactive
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DRAFT

2040 Trending H4, No 
Regrets + CWF + IPR 

+ Pacheco + Xfer
Bethany

Groundwater Storage (Annual Avg Acre‐foot)

   Coyote Subbasin 22,934

   Llagas Subbasin 133,948

   North County Santa Clara Sbb 336,286

Sum 493,168

Local Reservoir Storage (Annual Avg Acre‐foot)

   Almaden Reservoir 660

   Anderson Reservoir 55,938

   Calero Reservoir 5,870

   Chesbro Reservoir 3,151

   Coyote Reservoir 9,541

   Guadalupe Reservoir 1,533

   Lexington Reservoir 6,890

   Stevens Creek Reservoir 1,995

   Uvas Reservoir 5,654

   Pacheco Reservoir 108,932

Sum of Local Storage 200,164

Non‐Local Storage (Annual Avg Acre‐foot)

   Semitropic 270,470

   CVP Carryover 10,026

   swp carryover 11,009

   GW Bank SOD 0

   Los Vaqueros Expansion (bank or monthly avg supp 0

Sum of Non‐Local Storage 291,505

Flow to Bay (Total)

   San Francisco Bay 6,062,595

      Los Gatos Creek 1,122,304

   Monterey Bay 4,041,269

Water Shortage Contingency Plan Actions

   Count of Years with Demand Reductions  2

   Maximum Demand Reduction ‐20.00%

   Number of Years in Stage 2 (10%) 1

   Number of Years in Stage 3 (20%) 1

   Number of Years in Stage 4 (30%) 0

   Number of Years in Stage 5 (40%) 0

   Number of Years in Stage 6 (50%) 0

   Meets Reliability Targets Yes

Baseline Supplies Used

   Natural Groundwater Recharge 62,207

   Local Surface Water 56,502

   Recycled Water 32,848

   Potable Reuse 18,940

   San Francisco Public Utilities Commission 59,643

   Delta‐Conveyed 160,697

   Supplemental Dry Year Supplies 0

Sum 390,836

Annual Average Losses

   Reservoir Evaporation 12,483

   Spills to Bay ‐ San Francisco 23,090

   Spills to Bay ‐ Monterey 16,329

   CVP Overflow Not Used 4,820

   SWP Overflow Not Used 8,426

   Unused Potable Reuse Capacity 4,857

   Lost Groundwater 4,633

   Lost Groundwater Bank (Semitropic rule: 10% of pu 942

Lost Water Sum 75,581
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Appendix D – Project List 
 
Project List (as of February 2019) 



Water Supply Master Plan 2040 
Project List (as of February 2019) 

 

Project Project 
Status1 

District 
Lifecycle Cost 

(Present 
Value, 2018)2 

Average 
Annual Yield 

(AFY)3 
Cost/AF Relative 

Risk4 

Anderson Reservoir Expansion:  Increases reservoir storage by 100,000 
AF to about 190,000 AF, increasing the District’s ability to capture and 
store local runoff.  Planning for reconstruction of Anderson Reservoir to 
meet seismic standards is currently underway.  Consideration of also 
expanding the reservoir would likely delay the required work.   
 

Inactive $1.2 billion 10,000 $5,300 TBD 

Bay Area Brackish Water Treatment/Regional Desalination:  Secures a 
partnership with other Bay Area agencies to build a brackish water 
treatment plant in Contra Costa County.  District would receive up to 5 
MGD of water in critical dry years.  There are concerns permitting and 
the availability of water rights during dry periods when such a facility 
would be most needed.  This project will require collaboration among 
multiple agencies and requires partners for moving forward.   
 

Active $80 million 1,000 $2,900 TBD 

                                                           
1 Project status is either “Master Plan Project” for projects in the Water Supply Master Plan 2040,  “Active” for projects where there is ongoing District activity 
and the project could be an alternative project for the Water Supply Master Plan, or “Inactive” for projects that could be potential future projects. 
2 The District Lifecycle Cost (Present Value, 2018$) includes capital, operations, maintenance, rehabilitation, and replacement costs, as applicable, for a 100-
year period, discounted back to 2018 dollars.  Only District costs, after grants and other funding sources, are included.  All costs are subject to change pending 
additional planning and analysis.  
3 The average annual yield of many projects depends on which projects they are combined with and the scenario being analyzed.  For example, groundwater 
banking yields are higher in portfolios that include wet year supplies.  Similarly, they would be lower in scenarios where demands exceed supplies and excess 
water is unavailable for banking. 
4 District staff complete risk ranking analyses in September 2017 and December 2018.  Not all the potential projects were included in the analysis.  “TBD” 
indicates the project was not included in either of the risk ranking analyses. 



Project Project 
Status1 

District 
Lifecycle Cost 

(Present 
Value, 2018)2 

Average 
Annual Yield 

(AFY)3 
Cost/AF Relative 

Risk4 

Calero Reservoir Expansion: Expands Calero Reservoir storage by about 
14,000 AF to 24,000 AF.  Planning and design for Calero Reservoir 
Seismic Retrofit project is currently underway.   Consideration of also 
expanding the reservoir would likely delay the required work.   
 

Inactive $180 million 3,000 $2,300 TBD 

Church Avenue Pipeline: Diverts water from the Santa Clara Conduit to 
the Church Avenue Ponds.  The Morgan Hill recharge projects provide 
the same or better yields at a lower cost. 
 

Inactive $31 million 1,000 $900 TBD 

Conservation Rate Structures:  Many retailers implement conservation 
rate structures.  Given recent court rulings on rate structure, retailers 
are reluctant to add new conservation rate structures at this time 

Inactive TBD TBD TBD TBD 

Countywide Water Reuse Master Plan:  The District is working with 
local recycled water producers, retailers, and other stakeholders to 
develop a Countywide Water Reuse Master Plan (CWRMP) that will 
address key challenges in potable water reuse, including: (1) 
identification of how much water will be available for potable reuse and 
non-potable recycled water expansion, (2) evaluation of system 
integration options, (3) identification of specific potable reuse and 
recycled water projects, and (4) development of proposals for 
governance model alternatives including roles and responsibilities.  The 
plan, which is scheduled to be completed in 2020, may identify 
additional reuse opportunities to incorporate into the Water Supply 
Master Plan. 
 

Active TBD TBD TBD TBD 



Project Project 
Status1 

District 
Lifecycle Cost 

(Present 
Value, 2018)2 

Average 
Annual Yield 

(AFY)3 
Cost/AF Relative 

Risk4 

Delta Conveyance Project (formerly known as CA WaterFix):  
Constructs alternative conveyance capable of diverting up to 9,000 
cubic feet-per-second from the Sacramento River north of the Delta and 
delivering it through two tunnels to the SWP and CVP pumps at the 
southern end of the Delta.  This would result in less impactful 
diversions, help maintain existing deliveries, improve the ability to do 
transfers, help adapt to changing precipitation and runoff patterns, and 
protect water quality from sea level rise.  The project has significant 
implementation complexity and stakeholder opposition.  The State 
recently reduced the scope of the project from two tunnels down to 
one tunnel, which may lead to the need to conduct additional 
environmental analyses.  
 

Master 
Plan 

Project 

$630 million 41,000 $600 High - 
Extreme 

Del Valle Reoperations:  This project, as currently envisioned, would 
allow for more storage in Lake Del Valle, a State Water Project facility in 
Del Valle Regional Park that is operated by East Bay Regional Park 
District.  The benefits of the additional storage are primarily related to 
operational flexibility and water quality.  The project may not increase 
long-term water supply yields or drought year yields.   
 

Inactive    TBD 

Dry Year Options / Transfers: Provides 12,000 AF of State Water Project 
transfer water during critical dry years through long-term agreements.  
Amount can be increased or decreased.  There are uncertainties with 
long-term costs and ability to make transfers in critical dry years.  Short-
term water transfers and exchanges are part of routine District 
imported water operations. 
 

Inactive $100 million 2,000 $1,400 Low 



Project Project 
Status1 

District 
Lifecycle Cost 

(Present 
Value, 2018)2 

Average 
Annual Yield 

(AFY)3 
Cost/AF Relative 

Risk4 

Groundwater Banking: Provides up to 120,000 AF of banking capacity 
for Central Valley Project and State Water Project contract water.  
Sends excess water to a groundwater bank south of the Delta during 
wet years and times of surplus for use during dry years and times of 
need.  Amount could be increased or decreased. There are uncertainties 
with the ability to make transfers in critical dry years and Sustainable 
Groundwater Management Act implementation.   
 

Active $75 million 2,000 $1,300 Low 

Lexington Pipeline: Constructs a pipeline between Lexington Reservoir 
and the raw water system to provide greater flexibility in using local 
water supplies.  The pipeline would allow surface water from Lexington 
Reservoir to be put to beneficial use elsewhere in the county and 
increase utilization of existing water rights, especially in combination 
with the Los Gatos Ponds Potable Reuse project.  In addition, the 
pipeline will enable the District to capture some wet-weather flows that 
would otherwise flow to the Bay.  Water quality issues would require 
pre-treatment/management.  An institutional alternative could include 
an agreement to use some of the District’s Lexington Reservoir water 
right at San Jose Water Company’s Montevina Water Treatment Plant. 
 

Inactive $85 million 3,000 $1,000 Low 

Local Land Fallowing:  Launches program to pay growers not to plant 
row crops in critical dry years.  This would primarily save water in the 
South County.  The South County recharge projects have similar or 
greater yields at a lower cost and are more consistent with County land 
use policy and grower interests. 
 

Inactive $50 million 1,000 $2,400 TBD 



Project Project 
Status1 

District 
Lifecycle Cost 

(Present 
Value, 2018)2 

Average 
Annual Yield 

(AFY)3 
Cost/AF Relative 

Risk4 

Los Vaqueros Reservoir:  Secures an agreement with Contra Costa 
Water District and other partners to expand the off-stream reservoir by 
115 TAF (from 160 TAF to 275 TAF) and construct a new pipeline 
(Transfer-Bethany) connecting the reservoir to the South Bay Aqueduct.  
Assumes District’s share is 30 TAF of storage, which includes an 
emergency storage pool of 20 TAF for use during droughts.   Would 
require funding and operating agreements with multiple parties, likely 
including formation of a Joint Powers Authority. 
 

Active $131 million 3,600 $1,200 Medium 

Morgan Hill Recycled Water: Constructs a 2.25 MGD scalping plant in 
Morgan Hill.  Would need to replace a lower cost recycled water project 
in Gilroy due to capacity constraints on the system. 
 

Inactive $85 million 3,000 $1,100 TBD 

Additional Conservation and Stormwater Projects and Programs Master 
Plan 

Project 

$60 million 11,000 $200 Medium 

Advanced Metering Infrastructure (AMI):  Implements a cost share 
program with water retailers to install AMI throughout their service 
area.  AMI would alert customers of leaks and provide real-time 
water use data that allows users to adjust water use.  

 $20 million 4,000 $100 Low 

Graywater Rebate Program Expansion: Expand the District’s existing 
rebate program for laundry-to-landscape graywater systems.  
Potentially could include a direct installation program and/or 
rebates for graywater systems that reuse shower and sink water.  

 $1 million < 1,000 $3,300 Low 

Leak Repair Incentive: Provides financial incentivizes homeowners 
to repair leaks. 

 $1 million < 1,000 $9,200 Low 



Project Project 
Status1 

District 
Lifecycle Cost 

(Present 
Value, 2018)2 

Average 
Annual Yield 

(AFY)3 
Cost/AF Relative 

Risk4 

New Development Model Ordinance:  Encourages municipalities to 
adopt an ordinance for enhancing water efficiency standards in new 
developments.   Components include submetering multi-family 
residences, onsite water reuse (rainwater, graywater, black water), 
and point-of use hot water heaters. 

 $2 million 5,000 $100 Medium 

Stormwater - Agricultural Land Recharge:  Flooding or recharge on 
South County agricultural parcels during the winter months. 

 $10 million 1,000 $1,000 Low 

Stormwater - Rain Barrels:  Provides rebates for the purchase of a 
rain barrels.   

 $10 million < 1,000 $17,900 Low 

Stormwater - Rain Gardens:  Initiates a District rebate program to 
incentivize the construction of rain gardens in residential and 
commercial landscapes.   

 $10 million < 1,000 $3,000 Low 

Stormwater - San Jose:  Constructs a stormwater infiltration system 
in San Jose.  Assumes 5 acres of ponds.  Potential partnership with 
City of San Jose.   

 $3 million 1,000 $100 Low 

Stormwater – Saratoga #1: Constructs a stormwater infiltration 
system in Saratoga.  Assumes 5 acres of ponds.  Assumes easement 
rather than land purchase.  Close to Stevens Creek Pipeline, so 
could also potentially be used as a percolation pond. 

 $3 million < 1,000 $1,100 Low 



Project Project 
Status1 

District 
Lifecycle Cost 

(Present 
Value, 2018)2 

Average 
Annual Yield 

(AFY)3 
Cost/AF Relative 

Risk4 

Pacheco Reservoir:   Through a partnership with Pacheco Pass Water 
District, San Benito County Water District (SBCWD), and potentially 
other partners, the District will enlarge Pacheco Reservoir from about 
6,000 AF to about 140,000 AF and connect the reservoir to the San 
Felipe Division of the CVP.  The primary water sources to fill the 
expanded reservoir would be natural inflows from the North and East 
Forks of Pacheco Creek.  Supplemental flows to the expanded reservoir 
would arrive from the District’s SBCWD’s share of contracted CVP 
pumped water from San Luis Reservoir.  The project will be operated to 
provide water for fisheries downstream of the reservoir and increase in-
county storage.  Other potential benefits could include managing water 
quality impacts from low-point conditions in San Luis Reservoir and 
downstream flood protection.  The project will also deliver water to up 
to eight south-of-Delta wildlife refuges in Merced County.  Potentially 
significant environmental and cultural resource impacts.   
 

Master 
Plan 

Project 

$340 million 6,000 $2,000 Medium 

Potable Reuse – Ford Pond: Constructs potable reuse facilities for 4,000 
AFY of groundwater recharge capacity at/near Ford Ponds.  Potable 
reuse water is a high-quality, local drought-proof supply that is resistant 
to climate change impacts.  The project would require agreements with 
the City of San Jose and may require moving existing water supply wells. 
 

Inactive $295 million 3,000 $2,800 Medium 



Project Project 
Status1 

District 
Lifecycle Cost 

(Present 
Value, 2018)2 

Average 
Annual Yield 

(AFY)3 
Cost/AF Relative 

Risk4 

Potable Reuse – Injection Wells:  Constructs potable reuse facilities for 
15,000 AFY of groundwater injection capacity.   Potable reuse water is a 
high-quality, local drought-proof supply that is resistant to climate 
change impacts.  The injection wells could be constructed in phases and 
be connected to the pipeline carrying purified water to the Los Gatos 
Ponds.  The project would require agreements with the City of San Jose 
and reverse osmosis concentrate management.  Injection well 
operations are more complex than recharge pond operations. 
 

Inactive $1.2 billion 12,000 $3,100 High 

Potable Reuse - Los Gatos Ponds:  Involves purifying water at an 
expanded Silicon Valley Advanced Water Purification Center in Alviso, 
pumping the water to Campbell, and using the purified water for 
groundwater recharge in the existing ponds along Los Gatos Creek.  
Potable reuse water is a high-quality, local drought-proof supply that is 
resistant to climate change impacts.  Assumes up to 24,000 AFY of 
advanced treated recycled water would be available for groundwater 
recharge at existing recharge ponds in the Los Gatos Recharge System.  
Some of the outstanding issues with the project are reverse osmosis 
concentrate management and agreements with the City of San Jose or 
another wastewater provider. 
 

Master 
Plan 

Project 

$1.2 billion 19,000 $2,000 Medium 



Project Project 
Status1 

District 
Lifecycle Cost 

(Present 
Value, 2018)2 

Average 
Annual Yield 

(AFY)3 
Cost/AF Relative 

Risk4 

Refinery Recycled Water Exchange:  Central Contra Costa Sanitary 
District (Central San) is a wastewater agency in Contra Costa County. It 
currently produces about 2,000 acre-feet per year (AFY) of recycled 
water, but has wastewater flows that could support more than 25,000 
AFY of recycled water production. The conceptual program would 
involve delivering recycled water to two nearby refineries that are 
currently receiving about 22,000 AFY of CCWD Central Valley Project 
(CVP) water; in exchange the District would receive some of CCWD’s 
CVP water. 
 

Active TBD 11,000 TBD TBD 

Retailer System Leak Detection/Repair:  Recent legislation requires 
retailers to complete annual water loss audits, which will then be used 
by the State to establish water loss standards.  Staff will reconsider this 
alternative after the standards are developed. 
 

Inactive TBD TBD TBD TBD 

Saratoga Recharge: Constructs a new groundwater recharge facility in 
the West Valley, near the Stevens Creek pipeline.  Would help optimize 
the use of existing supplies.   Land availability and existing land uses limit 
potential project locations. 
 

Inactive $50 million 1,000 $1,300 Low 

Shasta Reservoir Expansion:  A Feasibility Study and Environmental 
Impact Statement have been completed for a Shasta Reservoir 
Expansion.  The United States Bureau of Reclamation concluded the 
project is technically feasible, and is conducting preliminary 
investigations.  State law prohibits Prop 1 storage funding for the 
project and restricts funding for any studies.   Staff will continue to 
monitor opportunities related to Shasta Reservoir Expansion. 

Active TBD TBD TBD TBD 



Project Project 
Status1 

District 
Lifecycle Cost 

(Present 
Value, 2018)2 

Average 
Annual Yield 

(AFY)3 
Cost/AF Relative 

Risk4 

Sites Reservoir: Establishes an agreement with the Sites JPA to build an 
off-stream reservoir (up to 1,800 TAF) north of the Delta that would 
collect flood flows from the Sacramento River and release them to meet 
water supply and environmental objectives.   The project would be 
operated in conjunction with the SWP and CVP, which improves 
flexibility of the statewide water system but would be subject to 
operational complexity.  The project would increase reliance on the 
Delta. 
 

Active $250 million 8,000 $1,200 High 

Shallow Groundwater Reuse:  A feasibility study for the recovery and 
beneficial use of shallow groundwater was completed in 2009.  
Although potential sites for shallow groundwater reuse were identified, 
staff has identified several concerns.  These concerns include water 
quality, sustainable yields, and lack of infrastructure for storage and 
conveyance.  In addition, several reuse sites are in areas where recycled 
water is already delivered for non-potable use.  The District will new 
opportunities as they arise. 
 

Inactive TBD TBD TBD TBD 

South County Recharge – Butterfield Channel: Extends the Madrone 
Pipeline from Madrone Channel to Morgan Hill’s Butterfield Channel and 
Pond near Main Street.  Would help optimize the use of existing 
supplies.  Would need to be operated in conjunction with the City’s 
stormwater operations. 
 

Master 
Plan 

Project 

$10 million 2,000 $400 Low 

South County Recharge - San Pedro Ponds:  Implements a physical or 
institutional alternative to enable the ponds to be operated at full 
capacity without interfering with existing septic systems in the vicinity.   
 

Active $10 million 1,000 $400 TBD 



Project Project 
Status1 

District 
Lifecycle Cost 

(Present 
Value, 2018)2 

Average 
Annual Yield 

(AFY)3 
Cost/AF Relative 

Risk4 

South County Water Treatment Plant:  Provides in-lieu groundwater 
recharge by delivering treated surface water to the Cities of Morgan Hill 
and Gilroy.  Would require a connection to the Santa Clara Conduit or 
other raw water pipeline and pipelines from the plant to the cities' 
distribution systems.  The District owns two properties that could 
potentially be used for this project.  The South County recharge projects 
provide similar benefits at significantly lower cost. 
 

Active $112 million 2,000 $2,400 TBD 

Stormwater – Saratoga #2:  Constructs a stormwater infiltration system 
on a parcel in Saratoga.  Assumes 5 acres of ponds.  Currently zoned as 
ag land; assumes land purchase.  About 0.6 miles from the Stevens 
Creek Pipeline.  The cost-effectiveness is low due to the land purchase 
requirement.  Other stormwater projects are included in the “No 
Regrets” package. 
 

Inactive $50 million <1,000 $10,700 TBD 

Temperance Flat Reservoir:  Temperance Flat Reservoir would be 
located upstream of Friant Dam on the San Joaquin River.  Staff’s current 
analysis is that any water supply benefits to the District from the project 
would be indirect, largely manifested by lowered requirements for Delta 
pumping for delivery to the San Joaquin Exchange contractors at the 
Delta-Mendota Pool. 

Inactive TBD TBD TBD TBD 



Project Project 
Status1 

District 
Lifecycle Cost 

(Present 
Value, 2018)2 

Average 
Annual Yield 

(AFY)3 
Cost/AF Relative 

Risk4 

Transfer-Bethany Pipeline:  The pipeline will connect Contra Costa 
Water District’s (CCWD’s) system to Bethany Reservoir, which serves the 
South Bay Aqueduct and the California Aqueduct.   This project will 
enable the District to receive Delta surplus supplies and some contract 
supplies through CCWD’s system in the Delta instead of (or in addition 
to) the CVP and SWP pumps in the southern Delta.  This will increase 
reliability and flexibility for the District.  The project would also facilitate 
other potential regional projects.  Would provide an alternative to 
through-Delta conveyance of supplies from projects such as the Bay 
Area Brackish Water Treatment and Refinery Recycled Water Exchange 
projects.  Also, it would facilitate conveyance of Delta surplus supplies or 
transfers from CCWD and East Bay Municipal Utility District.  The 
pipeline is one element of the larger Los Vaqueros Reservoir Expansion 
Project, which is partnership between CCWD, the District, and agencies 
in the Bay Area and Central Valley.  Would require funding and 
operating agreements with multiple parties, likely including formation of 
a Joint Powers Authority. 
 

Master 
Plan 

Project 

$78 million 3,500 $700 Medium 

Uvas Pipeline:  Captures excess water (e.g., water that would spill) from 
Uvas Reservoir and diverts the water to Church Ponds and a 25 acre-foot 
pond near Highland Avenue. The new pond would be adjacent to and 
connected by a pipe to West Branch Llagas Creek.  The South County 
recharge projects provide similar or better yields at a lower cost. 
 

Inactive $90 million 1,000 $2,600 TBD 

Uvas Reservoir Expansion:  Would expand Uvas Reservoir by about 
5,100 AF to 15,000 AF, reducing reservoir spills.  Project would be 
located on Uvas Creek, which currently provides good steelhead habitat.  
Other water storage options under consideration provide better yield 
for the cost. 
 

Inactive $330 million 1,000 $20,500 TBD 



Project Project 
Status1 

District 
Lifecycle Cost 

(Present 
Value, 2018)2 

Average 
Annual Yield 

(AFY)3 
Cost/AF Relative 

Risk4 

Water Contract Purchase: Purchase 20,000 AF of SWP Table A contract 
supply from other SWP agencies.  Would increase reliance on the Delta 
and be subject to willing sellers’ availability.  Could also include Long-
Term Transfers being considered along with California WaterFix. 
 

Active $365 million 12,000 $800 Medium 
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Santa Clara Valley Water District

File No.: 19-0060 Agenda Date: 1/14/2019
Item No.: 2.1.

BOARD AGENDA MEMORANDUM

SUBJECT:
Water Supply Master Plan 2040 Update.  (Continued from January 8, 2019)

RECOMMENDATION:
A. Reaffirm the 2012 “Ensure Sustainability” Strategy for the Water Supply Master Plan 2040;
B. Approve changing the water supply reliability level of service goal from meeting 90 percent of

normal year demands, as identified in the Water Supply Master Plan, in drought years to
meeting 80 percent of demands in drought years;

C. Receive information and provide direction on the approach to the monitoring and assessment
plan (MAP) for implementing the Water Supply Master Plan 2040; and

D. Direct staff to return with updates on projects with near-term decisions points.

SUMMARY:
The Water Supply Master Plan (Master Plan) is the District’s strategy for providing a reliable and
sustainable water supply in a cost-effective manner.  It informs investment decisions by describing
the type and level of water supply investments the District is planning to make through 2040, the
anticipated schedule, the associated costs and benefits, and how Master Plan implementation will be
monitored and adjusted.  The Board last received information on the Master Plan update at its
November 20, 2018 meeting.  At that time, the Board received and discussed staff’s
recommendations to change the water supply reliability level of service goal, reaffirm the 2012
“Ensure Sustainability” strategy, and provide input on the monitoring and assessment approach.  The
Board requested that staff return to the Board at a later date for formal Board action and include
additional information on project risks and other agencies’ level of service goals.  This memorandum
summarizes prior analyses including the risk analysis, provides a rationale for updating the District’s
current water supply reliability level of service goal including other agencies’ level of service goals,
and describes how the Master Plan will be monitored and adapted to changing conditions.

Summary of Prior Analyses

Staff has analyzed anticipated water supply and demand conditions for 2040, without any new
projects.  The supply conditions assume dam retrofits are completed, the Fisheries and Aquatic
Habitat Collaborative (FAHCE) settlement agreement is implemented, and State Water Project
(SWP) and Central Valley Project (CVP) supplies decline over time due to additional regulatory
restrictions and climate change. The demands are based on 2020 water use targets in retailers’
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Urban Water Management Plans, extended through 2040 to account for updated regional growth
projections and expected water conservation program savings. The analysis continues to indicate
that extended droughts are our greatest challenge and the county could experience shortages of up
to about 150,000 acre-feet (AF) in the most critical year.

A number of projects and combinations of projects have been evaluated for addressing these
projected shortages.  The analyses considered:

· Water supply yields under different scenarios,

· Other benefits such water quality or environmental benefits,

· Costs,

· Risks,

· Performance with different demand assumptions,

· Performance with different imported water supply assumptions,

· Performance under late century climate change,

· Input from the Expert Panel, and

· Stakeholder and Board interests.

Staff presented the results of these analyses at prior Board meetings, with most of the information
provided at the September 19, 2017 and June 12, 2018 meetings.  Based on direction from the
Board on November 20, 2018, staff has now added an abbreviated risk analysis of the projects the
Board has approved for planning.  Most of these projects were evaluated in the Risk Ranking Report
from Summer 2017 (Attachment 1).  The projects are summarized in the Project List (Attachment 2).
The new risk analysis considers the probabilities and consequences of projects not achieving their
projected yields by 2040, the planning horizon for the Master Plan.  The results are similar to the
results reported in the Risk Ranking Report.  The notable difference is that the risk ranking for
Pacheco Reservoir is lower than last year’s result, probably due to increased certainty in funding and
additional information on project benefits.  In general, projects with lower yields have less risk,
because the consequence of not delivering is low.  Projects with higher yields and higher probabilities
of not succeeding have higher risk rankings.  The results are summarized in the following table.

Project Risk Ranking

California WaterFix - Federal Side Extreme

California WaterFix - State Side Only High

No Regrets - Complete Package Medium

No Regrets - Advanced Metering Infrastructure Low

No Regrets - Graywater Rebate Program Expansion Low

No Regrets - Leak Repair Incentives Low

No Regrets - Model Water Efficient New Development Ordinance Medium

No Regrets - Stormwater/Ag Land Recharge Low

No Regrets - Stormwater/Rain Barrels and Cisterns Low

No Regrets - Stormwater/Rain Gardens Low

No Regrets - Stormwater/San Jose Low

No Regrets - Stormwater/Saratoga Low

Pacheco Reservoir Medium

Potable Reuse and/or Additional Non-Potable Reuse Medium

South County Recharge Low

Transfer-Bethany Pipeline Medium

Santa Clara Valley Water District Printed on 1/11/2019Page 2 of 13

powered by Legistar™Appendix E 
Page 2 of 144

http://www.legistar.com/


File No.: 19-0060 Agenda Date: 1/14/2019
Item No.: 2.1.

Project Risk Ranking

California WaterFix - Federal Side Extreme

California WaterFix - State Side Only High

No Regrets - Complete Package Medium

No Regrets - Advanced Metering Infrastructure Low

No Regrets - Graywater Rebate Program Expansion Low

No Regrets - Leak Repair Incentives Low

No Regrets - Model Water Efficient New Development Ordinance Medium

No Regrets - Stormwater/Ag Land Recharge Low

No Regrets - Stormwater/Rain Barrels and Cisterns Low

No Regrets - Stormwater/Rain Gardens Low

No Regrets - Stormwater/San Jose Low

No Regrets - Stormwater/Saratoga Low

Pacheco Reservoir Medium

Potable Reuse and/or Additional Non-Potable Reuse Medium

South County Recharge Low

Transfer-Bethany Pipeline Medium

A number of different approaches or strategies will meet the District’s water supply reliability goals,
but there are tradeoffs.  Some projects perform better during droughts and a changed climate, but
are expensive.  Other projects may be relatively inexpensive, but do not contribute to drought
reliability or are high risk.  Some projects have significant benefits for the environment or other
interests, but relatively little water supply benefit.  Some projects types are preferred more than
others by the community.  Stakeholders all agree that 1) water supply reliability is important, 2) we
should maximize water conservation, water reuse, and stormwater capture, and 3) we need to keep
water rates affordable.  Based on stakeholder input, technical analyses, and the climate of
uncertainty, staff’s recommendations are intended to provide a framework for balancing multiple
needs and interests while making effective and efficient investment decisions.

Recommended Water Supply Strategy

The Board adopted the “Ensure Sustainability” strategy in 2012 as part of the Water Supply and
Infrastructure Master Plan.  The “Ensure Sustainability” strategy is comprised of three elements:

1) Secure existing supplies and infrastructure,
2) Expand the water conservation and reuse, and
3) Optimize the use of existing supplies and infrastructure.

Together these elements protect and build on past investments in water supply reliability, leverage
those investments, and develop alternative supplies and demand management measures to manage
risk and meet future needs, especially during extended droughts in a changing climate.  Staff
recommends that the Board continue with the “Ensure Sustainability” strategy, combined with the
District’s Asset Management and Infrastructure Reliability programs, as it provides a pathway to a
sustainable water supply system.  The following discussion describes the three elements of the
recommended strategy and how different potential projects could support them.

1. Secure Existing Supplies and Infrastructure

The District should secure existing supplies and facilities for future generations because they
are, and will continue to be, the foundation of the county’s water supply system.  Existing
supplies include about 55,000 acre-feet per year (AFY) of natural groundwater recharge,
85,000 AFY of local surface water supplies, about 20,000 AFY of recycled water, 55,000 AFY
of San Francisco Public Utilities Commission (SFPUC) deliveries, and 160,000 AFY of
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combined Central Valley Project (CVP) and State Water Project (SWP) imported supplies.
These baseline supplies are conveyed, treated, and stored in a complex and integrated
system of water supply infrastructure.

Key ongoing projects and programs that support this strategic element include the Fisheries
and Aquatic Habitat Collaborative Effort (FAHCE), dam retrofits, pipeline maintenance and
other asset management activities, and the Rinconada Water Treatment Plant Reliability
Project.  These and similar projects support securing our local supplies and infrastructure and
are considered baseline projects.

Projects and programs that could support securing existing imported water supplies and
infrastructure include:

· California WaterFix (SWP and/or CVP sides),

· Dry Year Options/Transfers,

· Sites Reservoir, and

· Water Contract Purchases.

Staff recommends that the Master Plan include at least 60,000 AFY of SFPUC deliveries and
150,000 AFY of CVP/SWP supplies.  These numbers are based on modeling how much of
these supplies are needed to meet a goal of meeting at least 80 percent of normal year
demands in drought years and assume other elements of the recommended strategy are
implemented.

The 60,000 AFY of SFPUC deliveries is within existing SFPUC contract amounts with its Santa
Clara County customers, but may need to be revised based on how the State Water
Resources Control Board implements recent changes to the Bay Delta Water Quality Control
Plan.  The Board decided to participate in California WaterFix on May 8, 2018, which would
secure up to about 170,000 AFY of CVP/SWP water supplies.

2. Increase Water Conservation and Reuse

Master Plan analyses show that demand management, stormwater capture, and water reuse
are critical elements of the water supply strategy.  They perform well under current climate
conditions and late century climate change.  Water recycling and reuse provide local supplies
that are not hydrologically dependent, so they are resilient to extended droughts when the
District most needs additional supplies.  They make efficient use of existing supplies, so they
are sustainable and consistent with a “One Water” approach.   In addition, these activities are
broadly supported by stakeholders.

A more diverse portfolio of supplies will also be more resilient to risks and uncertainties,
including climate change, than a portfolio with increased reliance on imported water supplies.
Imported supplies are particularly vulnerable to climate change and regulatory actions like the
Bay Delta Water Quality Control Plan.  Furthermore, State policy, as stated in the Delta
Reform Act of 2009 (Water Code Section 85021), is to “reduce reliance on the Delta in
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meeting California's future water supply needs through a statewide strategy of investing in
improved regional supplies, conservation, and water use efficiency. Each region that depends
on water from the Delta watershed shall improve its regional self-reliance for water through
investment in water use efficiency, water recycling, advanced water technologies, local and
regional water supply projects, and improved regional coordination of local and regional water
supply efforts.”

The analysis for the Master Plan assumes that non-potable recycled water use will increase by
about 13,000 AFY consistent with projections in the water retailers’ 2015 Urban Water
Management Plans and that long-term water conservation programs will achieve 99,000 AFY
of savings by 2030.  Other programs and projects that contribute to increasing water reuse
and conservation include:

· Countywide Water Reuse Master Plan Projects,

· Local Land Fallowing,

· Morgan Hill Recycled Water,

· No Regrets Package of Water Conservation and Stormwater Capture Projects,

· Potable Reuse: Ford Pond,

· Potable Reuse: Injection Wells,

· Potable Reuse: Los Gatos Ponds,

· Refinery Recycled Water Exchange,

· Bay Area Brackish Water Treatment, and

· Stormwater: Saratoga #2.

Staff plans to include the “No Regrets” package of water conservation and stormwater projects
in the Master Plan.  The Board approved moving this package of projects into planning in
September 2017 and the FY 19 budget includes $1 million for beginning implementation of the
“No Regrets” package.  Attachment 3, a memo presented to the Board’s Water Conservation
and Demand Management Committee on October 31, 2018, describes the implementation
approach for the “No Regrets” package.  The “No Regrets” package should reduce future
demands by about 10,000 AFY and increase water supplies by about 1,000 AFY by 2040.

Staff recommends that the Master Plan include at least 24,000 AFY of additional reuse by
2040.  This could be potable reuse and/or non-potable recycled water (purple pipe).  Staff
believes that additional reuse, along with the “No Regrets” package, is vital to the long-term
sustainability of water supply reliability in the county.  As described above, water reuse and
conservation are local drought resistant supplies that are resilient to climate change.

The Board approved pursuing a public-private partnership for up to 24,000 AFY of potable
reuse (with Los Gatos Ponds as the likely location) in December 2017.  Like other major
projects being considered, there are challenges and uncertainty with this project.  However,
there are alternatives to the project and there is time to address the challenges.  Additional
water reuse projects, both potable and non-potable, and governance options will be evaluated
through the Countywide Water Reuse Master Plan, which is scheduled for completion in 2019.
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A pre-feasibility study of the Refinery Recycled Water Exchange project is scheduled for
completion in Winter 2018.  The Refinery Recycled Water Exchange project would be a
partnership with Central Contra Costa Sanitary District and Contra Costa Water District that
would increase recycled water deliveries in Contra Costa County and provide in-lieu surface
water to the District.

3. Optimize the Use of Existing Supplies and Infrastructure

This element of the strategy includes projects that increase the District’s ability to use existing
supplies and infrastructure.  The District’s existing supplies are more than sufficient to meet
current and future needs in wet and above normal years.  In some years, supplies exceed
needs and additional facilities would increase flexibility and the ability to use or store those
excess supplies.  Additional infrastructure could increase the District’s ability to respond to
outages and respond to challenges such as droughts and water quality problems.  Projects
that support this element of the recommended water supply strategy include:

· Anderson Reservoir Expansion,

· Calero Reservoir Expansion,

· Church Avenue Pipeline,

· Groundwater Banking,

· Lexington Pipeline,

· Los Vaqueros Reservoir Expansion,

· North County Recharge,

· Pacheco Reservoir Expansion,

· South County Recharge: Butterfield Channel,

· South County Recharge: San Pedro Ponds,

· South County Water Treatment Plant,

· Transfer-Bethany Pipeline portion of Los Vaqueros Reservoir Expansion,

· Uvas Pipeline, and

· Uvas Reservoir Expansion.

Staff is planning to include a South County recharge project (either Butterfield Channel or San
Pedro Ponds) in the Master Plan, because groundwater modeling indicates the need for
additional recharge capacity.  Pacheco Reservoir is consistent with the Board’s priority to
actively pursue efforts to increase water storage opportunities.  Both the Transfer-Bethany
Pipeline portion of the Los Vaqueros Reservoir Expansion and the Pacheco Reservoir
Expansion increase the District’s water supply operations flexibility and increase emergency
water storage.  The State, in approving funding of at least half the Pacheco Reservoir
Expansion and Los Vaqueros Reservoir Expansion projects’ construction costs (in 2015$),
recognized those projects also provide ecosystem improvements, recreation opportunities,
and/or flood protection benefits.

The three projects - South County Recharge, Pacheco, and Transfer-Bethany Pipeline - would
provide a combined average annual yield of about 5,000 AFY, increase system flexibility,
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and/or emergency supply.

In summary, staff is recommending that the Board reaffirm the “Ensure Sustainability” strategy,
because it:

· Protects existing assets,

· Leverages past investments,

· Meets new demands with water reuse and conservation,

· Supports “One Water” approach,

· Develops local and regional supplies to reduce reliance on the Delta,

· Increases flexibility, and

· Increases resiliency to climate change.

The three elements of the recommended strategy work together to provide a framework for providing
a sustainable and reliable water supply.  Furthermore, they strike a balance between protecting what
we have, investing for the future, and making the most of the water supply system.

Water Supply Reliability Level of Service Goal

The water supply reliability level of service goal is important because it guides long-term water supply
planning efforts and informs Board decisions regarding investments.  The current level of service,
which was approved by the Board in June 2012, is an interpretation of Board Policy E-2 that “there is
a reliable, clean water supply for current and future generations.”  The current goal is to “develop
water supplies designed to meet at least 100 percent of average annual water demand identified in
the District’s Urban Water Management Plan during non-drought years and at least 90 percent of
average annual water demand in drought years.”  Staff is recommending a water supply reliability
level of service goal to “develop water supplies designed to meet 100 percent of demands identified
in the Master Plan in non-drought years and at least 80 percent of average annual water demand in
drought years.”

Staff recommends using the Master Plan demand projection because it is closer to historic trends
than the Urban Water Management Plan projection and will be reviewed and updated annually as
part of Master Plan monitoring.  Staff recommends updating the level of service goal for planning for
drought reliability to meeting 80 percent of demands because it strikes a balance between minimizing
shortages and the costs associated with the higher level of service.  Furthermore, the community was
able to reduce water use as much as 28 percent in 2015, indicating that shortages in the range of 20
percent are manageable.  The recommendation for reducing the level of service to meeting 80
percent of demands in droughts is consistent with the following:

· April 2017 Telephone Survey of Santa Clara County Voters re: Water Conservation:  The
survey results (Attachment 4) indicate that voters see the need to invest in a more reliable
water supply and the majority are open to small rate increases, but oppose large increases.

· Stakeholder Input:  Staff conducted two stakeholder workshops in January 2018 (Attachment
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5).  During the workshops, staff discussed an interim level of service goal of meeting 85
percent of demands in drought years.  Some stakeholders were interested in a lower level of
service goal with planned mandatory water use restrictions to force more efficient water use.
Others expressed interest in a lower level of service goal to reduce costs.  Others thought the
interim level of service goal was about right, and one retailer preferred the existing Board-
approved goal.  Stakeholders were concerned about overinvesting and impacts on water rates
and affordability.

· Incremental Costs: The incremental costs of increasing the level of service from meeting 80
percent of demands in drought years to meeting 90 percent of demands in drought years
exceed the value of benefits achieved by the increase. The present value lifecycle cost (in
2017 dollars) of additional projects that are needed to increase the level of service from 80
percent to 90 percent range from about $90 million to over $450 million. However, the present
value (in 2017 dollars) of the benefits of fewer shortages over the lifecycle of the projects
range from $0 to about $300 million. In other words, few projects provide incremental benefits
that are worth the incremental cost of increased reliability.

· Frequency of Shortage:  Modeling indicates that most scenarios that achieve the
recommended level of service goal have shortages in less than 10 percent of years.
Scenarios that meet 90 percent of demands in droughts years typically have shortages in less
than five percent of years, which is a very high level of water supply reliability.  By comparison,
the District has called for mandatory water use reductions in about 30 percent of the last 30
years.

· Planning for Uncertainty:  The water supply planning model evaluates water supply
conditions under a variety of scenarios, but it cannot anticipate every potential scenario and
there is inherent uncertainty in projections.  For example, staff is using a demand projection
that is based on current water use trends and growth projections.  State efforts on “making
water conservation a California way of life” or initiatives like Climate Smart San Jose could
drive water use lower.  On the other hand, climate change could result in more extended
droughts, which continue to be our greatest water supply challenge.  The recommended level
of service strikes a balance between overinvesting in new supplies that may not be needed
and underinvesting in supplies needed to manage future extreme conditions.  In addition,
uncertainty will be managed through annual review of the Master Plan and its assumptions
and periodic updates to reflect changed conditions.

· Regional Agencies’ Goals: Staff reviewed the water supply reliability goals for other Bay
Area water agencies, including Alameda County Water District, Zone 7 Water Agency, East
Bay Municipal Utility District, Contra Costa Water District, San Francisco Public Utilities
Commission, and Marin Municipal Water District.  The water supply reliability level of service
goals for these agencies ranged from meeting 75 percent to 90 percent of demands during
droughts, with the median being 85 percent.

Agency District Equivalent

Alameda County Water District Meet at least 90% of demands during droughts

Zone 7 Water Agency Meet at least 85% of demands during droughts

East Bay Municipal Utility District Meet at least 85% of demands during droughts

Contra Costa Water District Meet at least 85% of demands during droughts

San Francisco Public Utilities
Commission

Meet at least 80% of demands during droughts

Marin Municipal Water District Meet at least 75% of demands during droughts
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Agency District Equivalent

Alameda County Water District Meet at least 90% of demands during droughts

Zone 7 Water Agency Meet at least 85% of demands during droughts

East Bay Municipal Utility District Meet at least 85% of demands during droughts

Contra Costa Water District Meet at least 85% of demands during droughts

San Francisco Public Utilities
Commission

Meet at least 80% of demands during droughts

Marin Municipal Water District Meet at least 75% of demands during droughts

Staff previously evaluated goals of 80, 85, and 90 percent as part of the Master Plan update.
The projects, and therefore costs, needed to achieve the 80 and 85 percent levels of reliability
were almost the same in numerous scenarios that were evaluated.  However, increasing the
level of reliability from 80 or 85 percent to 90 percent required significant additional
investment.  Staff is recommending the 80 percent level of reliability rather than 85% because
it better aligns with the Water Shortage Contingency Plan (WSCP) stages in the “Making
Water Conservation a California Way of Life” legislation, the Board’s current call for a 20
percent reduction in water use compared to 2013, and was exceeded during 2015.

The recommended level of service is intended to be used for long-term planning purposes and
guiding associated long-term investments.  While long-term planning considers a range of hydrologic
conditions, uncertainties, and risks, the actual level of service in a particular year will depend on
actual conditions and could be affected by hydrologic conditions, short-term outages, and extreme
situations.

The Water Conservation and Demand Management Committee concurred with staff’s recommended
updates to the level of service goal at its June 25, 2018 meeting.  The Committee did request that
staff further elaborate on the State water conservation requirements and uncertainty and their
relationship with the level of service goal.  That is part of the monitoring and assessment plan
discussed below.

The projects already approved by the Board for planning (California WaterFix (SWP and CVP),
24,000 AFY of reuse, the “No Regrets” package of additional water conservation and stormwater
capture projects, Transfer-Bethany Pipeline, and Pacheco Reservoir), along with South County
Recharge, exceed the recommended level of service goal.  However, it is unlikely that all the projects
would be implemented and delivering their assumed benefits by Year 2040, the planning horizon for
this Master Plan.  Staff also evaluated a subset of the potential Master Plan projects (SWP side of
California WaterFix (no CVP side), 24,000 AFY of reuse, the “No Regrets” package, and South
County Recharge).  This subset of projects, as well as others, meets the recommended level of
service goal.  The present value of the lifecycle benefits range from about $2.48 billion to $2.7 billion.
The present value lifecycle costs (2017$) to the District from the two scenarios range from about $1.6
billion to $2.45 billion.

The water rate impacts associated with different scenarios are not included at this point because the
impacts depend on the timing of project implementation and the project funding mechanisms.
Additional information on the range of potential water rate impacts will be included in the draft Water
Supply Master Plan 2040 report, along with a schedule for project implementation.  It is important to
note that not all the Master Plan projects need to be implemented in the near future.  Project phasing
will allow the District to implement projects to align with supply and demand projections, as well
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manage cash flow and impacts on rates.

Scenario Without Projects
(Basecase)

With Some Projects
Approved for
Planning

With All Projects
Approved for
Planning

Minimum Drought
Reliability

Meets 50% of
demands

Meets 80% of
demands

Meets 90% of
demands

Present Value
Benefits (2017$)

Not applicable $2,480,000,000 $2,700,000,000

Present Value Cost
to District (2017$)

Not applicable $1,600,000,000 $2,450,000,000

Benefit:Cost Ratio Not applicable 1.6 1.1

Monitoring and Assessment Plan (MAP) Approach

A primary purpose of the Master Plan is to inform investment decisions.  Therefore, a critical piece of
the water supply plan is a process to monitor and report to the Board on the demands, supplies, and
status of projects and programs in the Master Plan so the Board can use that information in its
annual strategic planning sessions, which inform the annual water rate setting, Capital Improvement
Program (CIP), and budget processes.  Monitoring will identify where adjustments to the Master Plan
might be needed to respond to changed conditions.  Such adjustments could include accelerating
and delaying projects due to changes in the demand trend, changing projects due to implementation
challenges, adding projects due to lower than expected supply trends, etc.  This section describes
the Monitoring and Assessment Plan (MAP) approach for the Master Plan.

The first step in the MAP is to develop an implementation schedule for the Master Plan based on
Board direction on the recommended water supply strategy and Master Plan projects.  The
implementation schedule will consider how projects should be timed to meet reliability goals, costs,
cash flow, rate impacts, and other needs and opportunities. The schedule will include anticipated
start and completion dates for planning, permitting design, and construction, and major decision
points. Staff will monitor the status of all these components and plans to report to the Board on
Master Plan implementation at least annually.

The second step of the MAP is to manage unknowns and risks through regular monitoring and
assessment.  Master Plan monitoring and assessment will build on regular reports on projects and
annual water supply conditions and will look at how all the different deviations from schedule affect
the long-term water supply reliability outlook.  Staff will also evaluate how changing external factors
such as changes in policy, regulations, and scientific understanding affect the long-term water supply
reliability outlook.  Examples of external factors include policies and regulations affecting the Delta
(e.g., Bay Delta Water Quality Control Plan) and land use decisions.

Another external factor that the District will be monitoring closely is the state’s effort to make water
conservation a California way of life.  There are various components to the effort, including requiring
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that all urban water retailers in the state establish an urban water use objective (i.e. a water budget
for their service area).  Much of the methodology on how to calculate that objective will be
determined over the next few years, so it is still to be determined how that may affect the District’s
long-term water supply reliability outlook.  However, the District already has an aggressive water
conservation target out to 2030 that will be further expanded with implementation of the No Regrets
package of projects.  Staff estimates that water conservation savings will be equivalent to over 20
percent of what water use would be in 2040 without conservation savings.

Staff will also identify and monitor the status of projects that could serve as alternative projects
should changes to the Master Plan be needed.  Examples of such projects include Sites Reservoir,
groundwater banking, and shallow groundwater reuse.  Staff will also continue to track and
participate in projects currently in development, such as the Refinery Recycled Water Exchange
project.  Ideally, the District will be able to keep all project opportunities open at minimum cost.
Realistically, keeping some opportunities open will be costly.

The third step of the MAP is to report to the Board on Master Plan implementation on at least an
annual basis, usually during the summer.  In addition, the Board will receive reports on specific
projects and pertinent policy and regulatory developments as needed.  If changes to or decisions
about the Master Plan, Master Plan projects, or other projects appear needed, staff will develop
recommendations for the Board based on how decisions would affect the level of service, costs and
rate impacts, risk management, and relationships between projects.  Staff will also describe how
projects relate to each other and stakeholder input.  The intent is for staff to provide as complete a
picture as possible to inform the Board’s strategic planning and investment decisions and to
incorporate the Board’s decisions into the CIP, budget, and water rate setting processes.

The fourth step of the Map is to adjust projects as necessary upon approval by the Board.  It is more
likely than not that projects, both existing and new projects, will evolve and change over time.  The
path we are on today will look different in the future, near and distant.  We cannot forecast the future
and identify a specific response for every possible scenario.  However, having a balanced, diverse,
and sustainable water supply will help us adapt to future challenges and a strong monitoring and
assessment plan (MAP) will help us stay on top of challenges and uncertainties and our options for
managing them.

This paragraph illustrates how the MAP would work, in the context of the Master Plan’s inclusion of
24,000 AFY of reuse. The placeholder project for implementing the 24,000 AFY of reuse is the Los
Gatos Ponds Potable Reuse Project, which has a current CIP construction estimate of about $215
million (District share of construction cost; private partner would pay difference) and a completion
date of 2027, followed by P3 water service agreement costs and post-P3 agreement term operations,
maintenance, and replacement costs.  If the Master Plan were prepared today, staff would use the
CIP budget and schedule, as well as estimated post-construction costs, in Step 1 of the MAP -
developing the implementation schedule.  Step 2 would include ongoing evaluation of the project in
light of ongoing discussions with wastewater producers, the Countywide Water Reuse Master Plan,
the Recycled Water Exchange Pre-Feasibility Study and other potential reuse project analyses, and
the Board’s direction on water rates.  As part of Step 3, staff would report to the Board on the status
of the Los Gatos Ponds Potable Reuse Project and other projects, as well water supplies, demands,
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financial considerations, any pertinent regulatory changes, etc.  Based on the information, staff could
recommend that the Board adjust the scope, schedule, and/or budget for the Los Gatos Ponds
project or consider alternative projects.  For example, if demands remain low, finances are a concern,
and/or there is a lack of progress securing wastewater for treatment, the Board could choose to delay
the project.  Based on the Board’s direction, staff would adjust the CIP, budget, and water rate
forecast as part of Step 4 of the MAP.  Then, the annual MAP process would restart.  This same
analysis would be performed for all the projects in the Master Plan on at least an annual basis.

Next Steps

The next steps for the Master Plan are to prepare a draft Master Plan 2040 based on Board direction.
Staff anticipates having a draft Master Plan ready for Board and stakeholder review in March 2019.
The intent is to have at least two workshops - one with water retailers and one with other
stakeholders.  Additional presentations may be made at Board advisory committees.  Staff plans to
present a final Master Plan to the Board in June 2019.

Staff anticipates returning to Board in the next six months on several projects that are currently in
development and will require Board deliberation on next steps.  These projects include, but are not
limited to, Sites Reservoir, Los Vaqueros Reservoir, and California WaterFix Long-Term Transfers.
Staff will incorporate the Board’s input on the Master Plan’s water supply strategy and level of service
into these presentations.

FINANCIAL IMPACT:
There is no financial impact associated with this item.  The water supply reliability level of service
goal and water supply strategy help inform Board investment decisions but do not commit the District
to a specific course of action regarding projects.  Rather, it affirms the District’s commitment to
balance the costs and benefits of investments in long-term water supply reliability.

CEQA:
The recommended action does not constitute a project under CEQA because it does not have a
potential for resulting in direct or reasonable foreseeable indirect physical change in the environment.
The water supply reliability level of service goal and water supply strategy help inform Board
investment decisions, but do not commit the District to a specific course of action regarding projects.
All projects that are planned for implementation will go through environmental review consistent with
CEQA.

ATTACHMENTS:
Attachment 1:  Risk Ranking Report
Attachment 2:  Project List
Attachment 3:  No Regrets Memo
Attachment 4:  2017 Survey Results
Attachment 5:  2018 Stakeholder Workshops Summary
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Attachment 6:  PowerPoint

UNCLASSIFIED MANAGER:
Jerry De La Piedra, 408-630-2257
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OVERVIEW 
Santa Clara Valley Water District (District) staff conducted a risk analysis of the projects being considered for 
inclusion in the 2017 Water Supply Master Plan (WSMP; Figure 1).  The WSMP is the District’s strategy for 
providing a reliable and sustainable water supply in a cost-effective manner.  The WSMP process includes 
assessing the existing water supply system, estimating future supplies and demands, identifying and 
evaluating projects to fill gaps between supplies and demands, and recommending a strategy for long-term 
water supply reliability. This risk analysis helps evaluate the types, severity, and likelihood of risk associated 
with each WSMP project so that the District Board of Directors and community better understand the 
uncertainties associated with each project’s ability to meet future water demands. 

 

This report summarizes the results of the risk analysis developed to quantitatively assess the types and level of 
risk impacting each project.  Project descriptions and cost estimates are in Appendix A - Project Descriptions.  
Appendix B details the methodology used to conduct the risk analysis. 

FIGURE 1.  PROJECTS AND RISK CATEGORIES – PROJECTS BEING CONSIDERED FOR THE 2017 WSMP AND THE TYPES OF RISK INCLUDED IN THE 
RISK ANALYSIS. 

 

RISK CATEGORIES 
During an Expert Panel meeting on June 8, 2017, staff and panel experts discussed different types of project 
risks.  Afterwards, staff grouped the risks into four risk categories: Cost, Implementation, Operations, and 
Stakeholders.  The types (or elements) of risk are summarized in Table 1 by risk category.   At four meetings, 
one for each risk category, District subject matter experts discussed risk elements within the risk category and 
then conducted pairwise and traditional risk analyses of the 2017 WSMP projects.  Many risks spanned the 
categories, but the aspects of the risk were distinct in each meeting. For example, the capital costs risk was 
considered during the Cost and Stakeholders risk meetings, but the Costs meeting considered the uncertainty 
of the capital cost estimates for each project while the Stakeholders meeting considered whether higher 
capital costs could result in greater stakeholder opposition.  Table 1 summarizes the risks by risk category. 
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TABLE 1.  RISK ELEMENTS BY CATEGORY.  SUBJECT MATTER EXPERTS IN EACH RISK CATEGORY MET TO ASSESS 
PROJECT RISK WITH CONSIDERATION OF THE RISK ELEMENTS WITHIN EACH RISK CATEGORY. SEPARATE MEETINGS 
WERE HELD FOR EACH RISK CATEGORY. 

Risk Category Risk Elements 

Costs • Capital costs, including quality of cost estimate 
• Costs of regulatory compliance 
• Match requirements and cost-sharing 
• Counter-party risk/ability of partners to pay costs 
• Stakeholders and rate payer ability to pay 
• Financing and funding security 
• Scheduling issues 
• Economic fluctuations and instability 
• Potential for stranded assets 

Implementation • Phasing potential 
• Project duration and schedule 
• Reoperation requirements 
• Land availability 
• Constructability (e.g., structural issues, technology) 
• Managerial capacity (knowledge and resource availability) 
• Range of implementation options 
• Regulatory requirements 
• Project planning maturity 

Operations • Climate change 
• Yield variability and reliability 
• Operating Partnerships 
• Uncertainty of long-term operations and maintenance costs 
• Project inter-dependency 
• Environmental and water quality regulations 
• Control 
• Appropriate infrastructure 
• Redundancy 
• Emergency operations/asset failures 

Stakeholders • Public support 
• Permitting risks 
• Media 
• Internal stakeholder concerns 
• External stakeholder opposition 
• Environmental/special interest groups 
• Partnership risks 
• Government stakeholders 
• Costs 
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PAIRWISE RISK ANALYSIS 
A pairwise risk analysis provides a quantitative approach for ranking projects by risk. Having projects ranked 
by riskiness improves the District Board’s and community’s ability to compare projects’ ability to meet future 
needs. To complete the risk assessment, the project team assembled five to six subject matter experts from the 
District into four groups, one group for each risk category. The team chose District experts that had 
knowledge specific to their assigned risk category.  Then, the subject matter experts compared each project 
against another project using the pairwise matrix in Table 2.  The crossed-out boxes represent duplicate 
comparisons or compare the project against itself.   The subject matter experts each determined which of the 
two projects being compared was a higher risk for the risk category.  For example, the first comparison is 
Morgan Hill (Butterfield) Recharge and Groundwater Banking.  If someone determined that Groundwater 
Banking has more risk, they would enter a “G” for Groundwater Banking  

PAIRWISE RISK ANALYSIS BY RISK ELEMENT 
Tables 3a-d provide the results of the pairings by risk category.  Each project is represented by an 
abbreviation and the numbers indicate how many people chose it as the higher risk.  For example, all six 
participants assessing cost risks thought that Imported Water Contract Purchase was higher risk than Morgan 
Hill (Butterfield) Recharge, so the associated cell is filled with “I6.” Alternatively, two of the six participants 
thought Imported Water Rights Purchase (I) was higher risk than Groundwater Banking (G), so the associated 
cell is filled with “I2 G4.” 

 

Attachment 1 
Page 5 of 32

Appendix E 
Page 19 of 144



TABLE 2.  PAIRWISE COMPARISON MATRIX. EACH SUBJECT MATTER EXPERT COMPLETED THE PAIRWISE ANALYSIS BY ENTERING 
THE LETTER ASSOCIATED WITH THE HIGHER RISK PROJECT IN EACH EMPTY CELL.  

* Morgan Hill (Butterfield) Recharge Pond 

 

Dry Year 
Options/ 
Transfers 

 

D 

Lexington 
Pipeline 

 
 

LX 

Ground-
water 

Recharge-
Saratoga  

SP 

Ground-
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Recharge -
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B 
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g  
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Reservoir 

 
 

S 

Los 
Vaqueros 
Reservoir 
Expansion 

   L 

Potable 
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Los Gatos 
Ponds 
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Potable 
Reuse – 

Ford 
Pond 
PF 

Potable 
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PR 
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Water Fix  
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Transfers 

D 
X             

Lexington 
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LX 
X X            

Groundwater 
Recharge-  
Saratoga  

SP 
X X X           

Groundwater 
Recharge -

Morgan Hill* 

B 

X X X X          

Groundwater 
Banking  

G 
X X X X X         
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Reservoir 

 S 
X X X X X X        

Los Vaqueros 
Reservoir 
Expansion 

L 

X X X X X X X       

Potable Reuse 
– Los Gatos 

Ponds 

PL 
X X X X X X X X      

Potable Reuse 
– Ford Pond 

PF 
X X X X X X X X X     

Potable Reuse 
– Injection 

Wells 

PI 

X X X X X X X X X X    

Imported 
Water 

Contract 
Purchase 

I 

X X X X X X X X X X X   

Pacheco 
Reservoir 

 P 
X X X X X X X X X X X X  
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WaterFix 

C 
X X X X X X X X X X X X X 
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TABLE 3A-D. PAIRWISE COMPARISON RESULTS. THE TABULATED RESULTS FOR THE COST (A), IMPLEMENTATION (B), OPERATION 
(C), AND STAKEHOLDER (D) PAIRWISE ANALYSIS. EACH LETTER PRESENTS A PROJECT AS SHOWN IN THE HEADER ROW AND 
COLUMN. THE NUMBER FOLLOWING THE LETTERS IN EACH CELL REPRESENTS THE NUMBER OF EXPERTS WHO THINK THE 
ASSOCIATED PROJECT IS RISKIER. 

a. 

COST 
RISKS 
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C4 
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C3 
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* Morgan Hill (Butterfield) Recharge Pond 
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c. 

OPERATION
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Sites Reservoir 

 S 
X X X X X X S5 

L0 
S5 

PL0 
S5 

PF0 
S4 
PI1 

S5 
I0 

S4 
PR1 

S0 
C5 

Los Vaqueros 
Reservoir 
Expansion 

L 

X X X X X X X L5 
PL0 

L5 
PF0 

L4 
PI1 

L5 
I0 

L5 
PR0 

L0 
C4 

Potable Reuse – 
Los Gatos 

Ponds 

PL 
X X X X X X X X PL3 

PF2 
PL1 
PI4 

PL3 
I2 

PL0 
PR5 

PL0 
C5 

Potable Reuse – 
Ford Pond 

PF 
X X X X X X X X X PF0 

PI5 
PF3 
I2 

PF0 
PR5 

PR0 
C5 

Potable Reuse – 
Injection Wells 

PI 
X X X X X X X X X X PI4 

I1 
PI0 
PR5 

PI0 
C5 

Imported 
Water Contract 

Purchase 

I 

X X X X X X X X X X X I0 
PR5 

I0 
C5 

Pacheco 
Reservoir 

 P 
X X X X X X X X X X X X PR0 

C5 

California 
WaterFix 

C 
X X X X X X X X X X X X X 

* Morgan Hill (Butterfield) Recharge Pond 
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d. 

STAKE- 
HOLDER 
RISKS 

Dry Year 
Options/ 
Transfers 

 

D 

Lexington 
Pipeline 

 
 

LX 

Ground-
water 

Recharge-
Saratoga  

SP 

Ground-
water 

Recharge -
Morgan Hill* 

B 

Ground-
water 

Banking  
 

G 

Sites 
Reservoir 

 
 

S 

Los 
Vaqueros 
Reservoir 
Expansion 

   L 

Potable 
Reuse – 

Los Gatos 
Ponds 

PL 

Potable 
Reuse – 

Ford 
Pond 
PF 

Potable 
Reuse – 
Injection 

Wells 

PI 

Imported 
Water 

Contract 
Purchase 

I 

Pacheco 
Reservoir 

      
   

PR 

California 
WaterFix  

 
 

C 
Dry Year 
Options/ 
Transfers 

D 
X D1 

LX2 
D1 
SP2 

D1 
B2 

D1 
G2 

D1 
S2 

D1 
L2 

D1 
PL2 

D1 
PF2 

D1 
PI2 

D2 
I1 

D0 
PR3 

D0 
C3 

Lexington 
Pipeline 

LX 
X X LX2 

SP1 
LX3 
B0 

LX1 
G2 

LX0 
S3 

LX0 
L3 

LX1 
PL2 

LX1 
PF2 

LX1 
PI2 

LX1 
I2 

LX0 
PR3 

LX0 
C3 

Groundwater 
Recharge-  
Saratoga  

SP 
X X X SP3 

B0 
SP1 
G2 

SP0 
S3 

SP0 
L3 

SP0 
PL3 

SP0 
PF3 

SP0 
PI3 

SPI 
I2 

SP0 
PR3 

SP0 
C3 

Groundwater 
Recharge -

Morgan Hill* 

B 

X X X X B1 
G2 

B0 
S3 

BO 
L3 

B0 
PL3 

B0 
PF3 

B0 
PI3 

B2 
I1 

B0 
PR3 

B0 
C3 

Groundwater 
Banking  

G 
X X X X X G1 

S2 
G1 
L2 

G1 
PL2 

G1 
PF2 

G1 
PI2 

G2 
I1 

G0 
PR3 

G0 
C3 

Sites Reservoir 

 S 
X X X X X S3 

S0 
S2 
L1 

S2 
PL1 

S2 
PF1 

S2 
PI1 

S2 
I1 

S0 
PR3 

S0 
C3 

Los Vaqueros 
Reservoir 
Expansion 

L 

X X X X X X X L1 
PL2 

L1 
PF2 

L1 
PI2 

L2 
I1 

L0 
PR3 

L0 
C3 

Potable Reuse 
– Los Gatos 

Ponds 

PL 
X X X X X X X X PL1 

PF2 
PL0 
PI3 

PL2 
I1 

Pl0 
PR3 

PL0 
C3 

Potable Reuse 
– Ford Pond 

PF 
X X X X X X X X X PF0 

PI3 
PF2 
I1 

PF0 
PR3 

PF0 
C3 

Potable Reuse 
– Injection 

Wells 

PI 

X X X X X X X X X X PI2 
I1 

PI0 
PR3 

PI0 
C3 

Imported 
Water 

Contract 
Purchase 

I 

X X X X X X X X X X X I0 
PR3 

I0 
C3 

Pacheco 
Reservoir 

 P 
X X X X X X X X X X X X PR0 

C3 
California 
WaterFix 

C 
X X X X X X X X X X X X X 

* Morgan Hill (Butterfield) Recharge Pond 
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PAIRWISE RANKING RESULTS 
Table 4 shows the pairwise ranking results.  The letter designation represents the riskier project based on the 
results of the four subject matter expert groups combined.  The percentage indicates the amount of agreement 
between the four groups.  100% indicates that all four risk groups agree the project was riskier. Where 75 
percent is indicated, three of four teams ranked it higher risk (where 75%* is noted, the result was three of 
four, and one tie).  Where 66% is indicated, two of three groups agreed and a tie in the fourth group. 
Finally, 50 percent indicates an even split between the four risk categories.  Most the comparisons had 
agreement among the four categories. 
TABLE 4. PAIRWISE RANKING RESULTS  

* Morgan Hill (Butterfield) Recharge Pond 

ALL RISK 
CATEGORIES 

Dry Year 
Options/ 
Transfers 

 

D 

Lexington 
Pipeline 

 
 

LX 

Ground-
water 

Recharge-
Saratoga  

SP 

Ground-water 
Recharge -

Morgan Hill* 
 

B 

Ground-
water 

Banking  
 

G 

Sites 
Reservoir 

 
 

S 

Los 
Vaqueros 
Reservoir 
Expansion 

   L 

Potable 
Reuse – 

Los Gatos 
Ponds 

PL 

Potable 
Reuse – 

Ford 
Pond 
PF 

Potable 
Reuse – 
Injection 

Wells 

PI 

Imported 
Water 

Contract 
Purchase 

I 

Pacheco 
Reservoir 

      
   

PR 

California 
WaterFix  

 
 

C 
Dry Year Options/ 

Transfers 

D 
X LX  

66% 
D/SP 
50% 

D/B  
50% 

D  
66% 

S  
100% 

L  
100% 

PL  
75% 

PF  
75% 

PI  
100% 

D  
75% 

PR  
100% 

C  
100% 

Lexington Pipeline 

LX X X LX  
100% 

LX 
100% 

G  
75% 

S  
100% 

L  
100% 

PL  
100% 

PF  
100% 

PI  
100% 

I  
66% 

PR  
100% 

C  
100% 

Groundwater 
Recharge-  
Saratoga  

SP 
X X X SP 

75%* 
G  

75%* 
S  

75%* 
L 

100% 
PL 

100% 
PF 

100% 
PI 

100% 
I 

75% 
PR 

100% 
C 

100% 

Groundwater 
Recharge -

Morgan Hill* 

B 

X X X X G 
75% 

S 
100% 

L 
100% 

PL 
100% 

PF 
100% 

PI 
100% 

B/I 
50% 

PR  
100% 

C 
100% 

Groundwater 
Banking  

G 
X X X X X S 

100% 
L 

100% 
PL 

75% 
PF  

75% 
PI 

100% 
G/I 
50% 

PR  
100% 

C 
100% 

Sites Reservoir 

 S 
X X X X X X S 

100% 
S 

100% 
S 

100% 
S 

100% 
S 

100% 
PR  

75% 
C 

100% 
Los Vaqueros 

Reservoir 
Expansion 

L 

X X X X X X X L 
75% 

L/PF 
50% 

L 
75% 

L 
75%* 

PR  
100% 

C 
100% 

Potable Reuse – 
Los Gatos Ponds 

PL 
X X X X X X X X PL/PF 

50% 
PI 

100% 
PL 

75%* 
PR  

100% 
C  

100% 

Potable Reuse – 
Ford Pond 

PF 
X X X X X X X X X PI 

100% 
PF 

75%* 
PR  

100% 
C 

100% 

Potable Reuse – 
Injection Wells 

PI 
X X X X X X X X X X PI 

50% 
PR  

100% 
C 

100% 

Imported Water 
Contract Purchase 

I 
X X X X X X X X X X X PR  

100% 
C 

100% 

Pacheco Reservoir 

 P 
X X X X X X X X X X X X C 

100% 
California 
WaterFix 

C 
X X X X X X X X X X X X X 
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From the pairwise analysis results, California WaterFix is the riskiest project being considered, followed by 
the surface water reservoirs and potable reuse using injection wells. The two potable reuse projects using 
recharge ponds are tied, as are groundwater banking and the Lexington Pipeline. The least risky projects are 
the groundwater recharge projects.  

TABLE 5.  PAIRWISE COMPARISON RISK RANKING. Project pairwise rank determined using the count of comparisons for which each 
project was determined as the riskiest. The total votes by experts lists the sum of the raw scores for each project. 

PAIRWISE TOTALS PAIRWISE RANK TOTAL VOTES BY EXPERTS  

California WaterFix  
C 

13 187 

Pacheco Reservoir 
 PR 

12 165 

Sites Reservoir 
 S 

11 146 

Los Vaqueros Reservoir 
Expansion 

 L 

9 130 

Potable Reuse – Injection 
Wells 

 PI 

10 120 

Potable Reuse – Ford Road 
 PF 

8  96 

Potable Reuse – Los Gatos 
Ponds 

PL 

8  93 

Groundwater Banking           
G 

6  62 

Imported Water Contract 
Purchase 

I 

3  61 

Dry Year Options/Transfers 
D 

4 58 

Lexington Pipeline 
LX 

6 58 

Groundwater Recharge -
Saratoga  

SP 

2 38 

Groundwater Recharge 
Morgan Hill (Butterfield)  

B 

1 23 
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RISK SEVERITY AND LIKELIHOOD ANALYSIS  
The four risk category teams also assessed the severity and likelihood of risk for each project. The goal of this 
risk scoring exercise is to help determine how much riskier one project is compared to another and to identify 
if the risk is primarily from the likelihood that the risk materializes, the severity of the outcome if the risk 
materializes, or both.  The methodology and risk scoring criteria are included in Appendix B.  Each risk 
category expert scored the risk severity and likelihood for each project on a scale from 1 to 4, with four (4) 
being the highest magnitude of risk.  The definitions are summarized in Table 6.  Table 7 presents the sum of 
the median score for each of the risk categories by project, from highest to lowest risk.  The relative ranking 
of risk using the severity and likelihood is the same as when the pairwise results are used.  Figure 2.  Risk 
Matrix. illustrates the severity and likelihood analysis results in a risk matrix. 

TABLE 6.  RISK SEVERITY AND LIKELIHOOD DEFINITIONS 

Severity 1. Low= low to no effect on project 
2. Medium = minor to modest impacts 
3. High = significant or substantial impacts 
4. Very High = extreme potential impacts 

Likelihood 1. Very Unlikely = Risks will not materialize 
2. Unlikely = Risks probably will not materialize 
3. Likely = Risks probably will materialize 
4. Very Likely = Almost certain risks will materialize 

TABLE 7.  RISK SEVERITY AND LIKELIHOOD RESULTS 

 Project Severity Score 

(Max. of 16) 

Likelihood Score 

(Max of 16) 

California WaterFix  
 C 16 15 

Pacheco Reservoir 
      PR 12 15 

Sites Reservoir 
  S 12 11 

Potable Reuse – Injection Wells 
    PI 12 13 

Los Vaqueros Reservoir Expansion 
   L 11 9 

Potable Reuse – Ford Road 
  PF 9 10 

Potable Reuse -Los Gatos Ponds 
PL 10 10 

Groundwater Banking  
G 8 8 

Lexington Pipeline 
LX 8 7 

Dry year options/transfers 
D 7 8 

Imported Water Contract Purchase 
 I 10 9 

Groundwater Recharge -Saratoga  
SP 7 6 

Groundwater Recharge Morgan Hill (Butterfield)  
B 6 7 
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FIGURE 2.  RISK MATRIX. LIKELIHOOD OF PROJECT IMPACT INCREASES UPWARD ALONG THE VERTICAL AXIS AND SEVERITY 
INCREASES ALONG THE HORIZONTAL AXIS.   SEE TABLE 9 FOR THE RAW DATA USED TO DEVELOP THIS FIGURE. 
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TOTAL PROJECT RISK CALCULATION 
Staff calculated the total project risk for each category by weighting the pairwise ranking by the severity 
and likelihood (equation 1).   

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = (1 +
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑅𝑅𝑆𝑆𝑆𝑆 +  𝐿𝐿𝑅𝑅𝑅𝑅𝑆𝑆𝐿𝐿𝑅𝑅ℎ𝑜𝑜𝑜𝑜𝑜𝑜

8 )  ×  𝑃𝑃𝑃𝑃𝑅𝑅𝑆𝑆𝑃𝑃𝑅𝑅𝑅𝑅𝑆𝑆 𝑅𝑅𝑃𝑃𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 

The severity and likelihood score is divided by eight (the maximum possible combined score) to represent 
severity and likelihood as a portion of the maximum possible combined score.  This proportion is then added 
to one (1) so that the pairwise analysis remains the primary driver of the order of risk, and then the severity 
and likelihood is a multiplicative factor that acts on the risk ranking. If the severity and likelihood is significant, 
it will substantially increase the total risk score. If the severity and likelihood score are small, there will be little 
impact on the total risk score. Alternatively, not adding one (1) to the severity and likelihood proportion would 
result in the severity and likelihood decreasing the ranking number unless the severity and likelihood 
proportion equals one.  Then the risk score was normalized by dividing by the maximum possible score and 
multiplying by 100 to convert to a percentage value.  The project risks for each category are in Figures 3 
through 6.  The combined total project risk is in Figure 7. 

FIGURE 3. WEIGHTED COST RISK 
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FIGURE 4. WEIGHTED IMPLEMENTATION RISK 

 

 

FIGURE 5. WEIGHTED OPERATIONS RISK 
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FIGURE 6. WEIGHTED STAKEHOLDER RISK 

 

FIGURE 7.  TOTAL WEIGHTED PROJECT RISK 
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PROJECT RISK SUMMARY AND CONCLUSIONS  
California WaterFix and the three surface water reservoirs (Pacheco, Sites, and Los Vaqueros) are among the 
highest risk projects based on this analysis. California WaterFix and Sites Reservoir risk is distributed 
relatively evenly among the four categories, while Pacheco has more cost risk and Los Vaqueros has less 
stakeholders risk compared to the other risk categories.  

Uncertainties related to future regulatory requirements for the California WaterFix may affect project 
operations and impact water supply yields.  Although significant contingencies have been included in the cost 
estimates, there could be cost overruns due to the size and complexity of the construction 
project.  Additionally, opposition from vocal stakeholders and potential legal challenges could lead to 
schedule delays and changes in proposed operations that impact the project’s water supply benefit.   

Sites Reservoir would depend on Sacramento River flows and Pacheco Reservoir would store Delta-conveyed 
supplies (along with local water), causing uncertainty in the amount of water that either reservoir will supply.  
Future environmental regulations and hydrologic changes could significantly affect the modeled yields from 
the reservoirs.  In addition, both reservoirs will likely have significant environmental mitigation requirements 
that could further reduce the water supply and increase the project costs.  

In contrast to Sites, California WaterFix, and Los Vaqueros, the risk analysis results suggest that the Pacheco 
Reservoir cost-related risk is more significant than the stakeholders, implementation, and operations risks. The 
cost risks are based on concerns that Pacheco partners have less financial resources and the project has less 
secure funding sources compared to Sites, California WaterFix, or Los Vaqueros. In addition, the cost estimate 
for construction and operations/maintenance could increase considerably since the project is in the early 
phases of planning.  

The analysis shows that Los Vaqueros Reservoir has a relatively low risk compared to the other reservoir 
proposals and California WaterFix, with 12 percent less total risk than the next riskiest reservoir (Sites 
Reservoir).  Risk experts from each of the risk categories commented that Los Vaqueros has been expanded 
before with little opposition, on time, and on budget. In addition, experts from the costs group noted that 
there are several potential cost-sharing partners that are financially reliable.  There are potential 
implementation and operation complexities due to the large number of partners. 

The analysis also shows that potable reuse using injection wells is riskier than potable reuse using recharge 
ponds. Injection wells are a relatively new technology compared to recharge ponds and recharge pond 
operations, maintenance, and costs are better understood. However, experts were concerned that Ford Ponds 
will require decommissioning several retailer wells, potentially being a stakeholder acceptance and project 
implementation issue. General potable reuse concerns included public acceptance, poor cost estimates for 
advanced purification systems, and unknown regulatory requirements. However, experts thought it is less risky 
than reservoirs or California WaterFix because the water will be a drought-proof, reliable, local supply and 
that the current socio-political environmental surrounding potable reuse as a water supply will help improve 
public perception. 

Groundwater banking and Lexington Pipeline both had the same amount of total risk. However, compared to 
Lexington Pipeline, groundwater banking had higher cost and operations risks and lower implementation risks. 
Since the District already participates in groundwater banking with Semitropic Water Storage District 
(Semitropic), stakeholders are familiar banking and the associated costs risks. In addition, implementation risks 
and operations risks are like those with Semitropic in that there needs to be exchange capacity in dry years 
and the storage is not in-county. While those risks exist, they are relatively small compared to other projects 
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since the District has experience planning for and mitigating those risks. However, the new potential banking 
partners will need to build infrastructure to be able to bank District water.  

In contrast to groundwater banking, most of the risk associated with Lexington Pipeline is implementation risk. 
The implementation concern is the ability to build the pipeline through urban areas and potentially complex 
geologies. Since the pipeline would be locally maintained and operated, there are less operational and cost-
related risks. The main cost risk associated with Lexington Pipeline is the construction cost. In contrast, the 
District would not control the groundwater banking operations and costs would be a recurrent negotiation.  

Imported water contract purchase and dry year transfer risks are primarily associated with cost and 
operation. The contract purchase option is a permanent transfer of SWP Table A contractual water supplies, 
which are subject to the same regulatory restrictions and delivery uncertainties as our current imported water 
supplies. In addition, the SWP South Bay Aqueduct has conveyance limits that could make it difficult to receive 
additional Table A contract water during higher allocation years. In contrast, dry year transfers can only be 
delivered during specific months. However, if dry year transfers are available, there is little risk that the 
District will not receive the purchased transfer water. Imported water contract purchase and dry year transfer 
are both lower risk relative to most other projects since neither require construction, reducing their 
implementation and cost risks. However, stakeholder experts suggested that it may have poor optics to buy 
more Table A water when we already do not receive 100 percent of our contract allotment and that it may 
be difficult to find someone interested in selling their Table A water contract. Similarly, dry year transfers 
may not be available for purchase when needed. 

The Morgan Hill (Butterfield) recharge channel and Saratoga recharge pond were the lowest risk projects 
because they are less costly than other projects, are local, and the District has successfully completed similar 
projects. Morgan Hill (Butterfield) recharge channel is currently owned by Morgan Hill and actively used for 
stormwater conveyance during the winter. To use the channel for recharge as planned, the District will need to 
coordinate operations with Morgan Hill and extend the District’s Madrone Pipeline to the channel. The chief 
concern with Saratoga recharge pond is identifying and purchasing a suitable property for recharge. 

In general, the lowest risk projects are those that are locally controlled or similar to already completed 
projects. Imported water rights purchase, dry year transfer, and groundwater banking are current practices, 
so the District is prepared for the uncertainties associated with those projects. Similarly, Morgan Hill 
(Butterfield) recharge channel is similar to the Madrone recharge channel and is locally controlled. Potable 
reuse is the newest technology the District is considering, but the facilities are locally controlled and the District 
is currently testing potable reuse to confirm its operational capabilities. Experts did find potable reuse with 
recharge ponds to be lower risk than potable reuse with injection wells. The District has experience managing 
recharge ponds, consistent with the conclusion that lower risk projects are those that are most similar to 
existing District projects. Projects that require substantial construction and cost-sharing are higher risk, such as 
California WaterFix and the Pacheco, Sites, and Los Vaqueros Reservoirs. 

This risk assessment helps provide the Board of Directors and external stakeholders more thorough 
understanding of each proposed project.  Understanding project risks and how these risks may materialize 
can help determine which projects to invest in and what project-related issues to prepare for in the future as 
project development proceeds.   
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Appendix A:  Project and Program Descriptions (as of September 2017) 
 

Project Pros Cons 

Average 
Annual 
Yield 

(AFY)1 

Present 
Value 

Cost to 
District 
(2017) 

Cost/AF 

California WaterFix:  Constructs two 40-foot 
diameter tunnels at least 100 feet below 
ground surface capable of diverting up to 
9,000 cubic feet-per-second from the 
Sacramento River and delivering it to the 
federal and state pumps.  Alternative to 
conveying water all Central Valley Project and 
State Water Project supplies through the 
Delta.  Would require environmental flow and 
water quality criteria be met.    
 

• Secures existing Delta-
conveyed supplies 

• Upgrades aging 
infrastructure 

• Protects the environment 
through less impactful 
diversions 

• Improves reliability of other 
Delta-conveyed supplies and 
transfers 

• Protects water quality 

• Implementation complexity 
• Long-term operational 

uncertainty 
• Stakeholder opposition 
• Financing uncertainty 

 

41,000 $620 
million $600 

Dry Year Options / Transfers: Provides 
12,000 AF of State Water Project transfer 
water during critical dry years.  Amount can 
be increased or decreased.  Can also include 
long-term option agreements. 

• Provides supply in critical 
years when needs are 
greatest 

• Allows for phasing 
• Can implement in larger 

increments 
• Complements all other 

projects 

• Subject to Delta-restrictions 
• Increases reliance on Delta 
• Cost volatility 
• Uncertainty with willing 

sellers 

2,000 $100 
million $1,400 

1 The average annual yield of many projects depends on which projects they are combined and the scenario being analyzed.  For example, groundwater 
banking yields is higher in portfolios that include wet year supplies.  Similarly, they would be lower in scenarios where demands exceed supplies and excess 
water is unavailable for banking.  
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Project Pros Cons 

Average 
Annual 
Yield 

(AFY)1 

Present 
Value 

Cost to 
District 
(2017) 

Cost/AF 

Groundwater Banking: Provides 120,000 AF 
of banking capacity for Central Valley Project 
and State Water Project contract water. Sends 
excess water to a groundwater bank south of 
the Delta during wet years and times of 
surplus for use during dry years and times of 
need.  Annual put and take capacities of 
30,000 AFY.  Project more effective in 
portfolios that include new supplies.    

• Significantly reduces drought 
shortages when paired with 
projects with all-year supply 

• Allows for phasing 

• Subject to Delta restrictions 
• Uncertainty with Sustainable 

Groundwater Management 
Act implementation 

2,000 $170 
million $3,900 

Groundwater Recharge – Morgan Hill 
Recharge: Extends the Madrone Pipeline 
from Madrone Channel to Morgan Hill’s 
Butterfield Channel and Pond near Main 
Street.  Would need to be operated in 
conjunction with the City’s stormwater 
operations. 

• Optimizes the use of existing 
supplies 

• Conjunctive use strategy 
• Helps drought recovery 
• Local project 

• Minimal impact on drought 
shortages 

• North County locations 
limited 

• Potential siting conflicts with 
existing land uses 

2,000 $20 
million $400 

Groundwater Recharge – Saratoga: 
Constructs a new groundwater recharge 
facility in the West Valley, near the Stevens 
Creek pipeline. 

1,000 $50 
million $1,300 
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Project Pros Cons 

Average 
Annual 
Yield 

(AFY)1 

Present 
Value 

Cost to 
District 
(2017) 

Cost/AF 

Lexington Pipeline: Constructs a pipeline 
between Lexington Reservoir and the raw 
water system to provide greater flexibility in 
using local water supplies.  The pipeline would 
allow surface water from Lexington Reservoir 
to be put to beneficial use elsewhere in the 
county, especially when combined with the 
Los Gatos Ponds Potable Reuse project which 
would utilize the capacity of the Los Gatos 
recharge ponds where most water from 
Lexington Reservoir is currently sent. In 
addition, the pipeline will enable the District 
to capture some wet-weather flows that 
would otherwise flow to the Bay. 

• Optimizes the use of existing 
local supplies 

• Increases local flexibility 
• Complements potable reuse 

 

• Water quality issues will 
require pre-
treatment/management 

• Minimal reduction in 
drought shortages 

 

3,000 $90 
million $1,000 
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Project Pros Cons 

Average 
Annual 
Yield 

(AFY)1 

Present 
Value 

Cost to 
District 
(2017) 

Cost/AF 

Los Vaqueros Reservoir:  Secures an 
agreement with Contra Costa Water District 
and other partners to expand the off-stream 
reservoir by 110,000 AF (from 160 TAF to 275 
TAF) and construct a new pipeline (Transfer-
Bethany) connecting the reservoir to the South 
Bay Aqueduct.  Assumes District’s share is 
35,000 AF of storage, which is used to prorate 
costs.  Emergency storage pool of 20,000 AF 
for use during droughts.   District would also 
receive Delta surplus supplies when there is 
capacity to take.  Average yield for District 
about 3,000 AFY.  Assumes sales of excess 
District supplies to others. Transfer-Bethany 
Pipeline provides about ¾ of the project 
benefits at ¼ of the cost.   

• Provides drought supplies 
• Improved transfer/exchange 

capacity 
• Allows for phasing (Transfer-

Bethany Pipeline provides 
significant benefit) 

• Complements projects with 
all-year supply 

• Supports regional reliability 
• Public and agency support 

• Operational complexity 
• Institutional complexity 

 
3,000 $40 

million $400 

Pacheco Reservoir: Enlarges Pacheco 
Reservoir to 140,000 AF.  Assumes local 
inflows and ability to store Central Valley 
Project supplies in the reservoir.  Construction 
in collaboration with Pacheco Pass Water 
District and San Benito County Water District.  
Potential other partners.   

• Locally controlled 
• Addresses San Luis Reservoir 

Low-Point problem 
• Provides flood protection 
• Provides cold water for 

fisheries 
• Increases operational 

flexibility 

• Impacts to cultural resources 
• Long-term operational 

uncertainty 
• Increases long-term 

environmental commitments 
• May require use of Delta-

conveyed supplies to meet 
environmental commitments 

• Stakeholder opposition 
 

6,000 $450 
million $2,700 
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Project Pros Cons 

Average 
Annual 
Yield 

(AFY)1 

Present 
Value 

Cost to 
District 
(2017) 

Cost/AF 

Potable Reuse – Ford Pond: Constructs 
potable reuse facilities for 5,000 AFY of 
groundwater recharge capacity at/near Ford 
Ponds. 

• Local supply 
• Not subject to short or long 

term climate variability 
• Allows for phasing 

• Reverse osmosis concentrate 
management for injections 
wells and Los Gatos Ponds 
projects 

• Uncertainty with 
agreements with San Jose 

• Injection well operations 
complex 

• Potential public perception 
concerns 

 

3,000 $190 
million $2,500 

Potable Reuse – Injection Wells:  
Constructs (or expands in conjunction with 
the Los Gatos Ponds project) potable reuse 
facilities for 5,000 to 15,000 AFY of 
groundwater injection capacity.   

5,000 – 
15,000 

$290 
million 
- $860 
million 

$2,000 

Potable Reuse -Los Gatos Ponds: 
Constructs facility to purify water treated at 
wastewater treatment plants for groundwater 
recharge.  Potable reuse water is a high-
quality, local drought-proof supply that is 
resistant to climate change impacts.  Assumes 
24,000 AFY of advanced treated recycled 
water would be available for groundwater 
recharge at existing recharge ponds in the Los 
Gatos Recharge System. 

19,000 $990 
million $1,700 
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Project Pros Cons 

Average 
Annual 
Yield 

(AFY)1 

Present 
Value 

Cost to 
District 
(2017) 

Cost/AF 

Sites Reservoir: Establishes an agreement 
with the Sites JPA to build an off-stream 
reservoir (up to 1.8 MAF) north of the Delta 
that would collect flood flows from the 
Sacramento River and release them to meet 
water supply and environmental objectives.   
Assumes District’s share is 24,000 AF of 
storage, which is used to prorate yields from 
the project.  The project would be operated in 
conjunction with the SWP and CVP.  In some 
years, District would receive less Delta-
conveyed supply with the project than 
without the project. 

• Off-stream reservoir 
• Improves operational 

flexibility of Statewide water 
system 

 

• Increases reliance on the 
Delta 

• Subject to Delta risks 
• Long-term operational 

uncertainty 
• Operational complexity 
• Institutional complexity 

 

8,000 $170 
million $800 

Water Contract Purchase: Purchase 20,000 
AF of SWP Table A contract supply from other 
SWP agencies.   

• Provides all year supply 

• Increases reliance on the 
Delta 

• Subject to Delta risks 
• Willing sellers’ availability 

12,000 $360 
million $800 
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BACKGROUND: 

At the expert panel meeting on June 8, 2017, a panel member suggested that the Water Supply Planning team 
conduct a risk assessment on the projects being considered as part of the WSMP.  A participant at the expert panel 
meeting suggested using a Paired Comparison Analysis.  The WSMP project team and expert panel brainstormed 
elements of project risk, which the technical team then used to create risk categories that encompassed the risk 
elements.  After the meeting, the project team identified internal subject matter experts for each risk category to 
participate in the paired comparison risk assessment.  The project team then decided to combine the paired 
comparison risk analysis with a traditional risk ranking (severity and likelihood) to better understand the relative 
magnitude of each risk. This provides a detailed explanation of the methodology employed.  The results and 
conclusions are presented in the September 8, 2017, WSMP 2017 – PROJECT RISKS: Results of Pairwise and 
Traditional Risk Analyses. 

RISK CATEGORIES 

The WSMP project team reviewed the risk elements brainstormed during the expert panel meeting and grouped 
them into four risk categories: stakeholder, implementation, operations, and cost (Table 1). The risk categories 
reflect the different stages of a project where risk can occur. Each project requires approval or support from a 
diverse set of stakeholders, ranging from the public to the Board of Directors. This may be needed only at the 
beginning of a project, or throughout as is the case with regulatory approval.  Once a project is supported by 
stakeholders, the project enters the planning/implementation phase.   Implementation risks capture risks that 
occur during planning, design, permitting, and construction.  The cost risk category encompasses elements of 
uncertainty associated with the initial cost estimates through the uncertainty associated with recurring operations 
and maintenance costs during the project’s lifespan. Once the project is implemented, issues associated with 
project operations will need to be addressed throughout the lifespan of the project. An example of a potential 
recurring operations issue is the need to re-operate as environmental regulations or climate changes.  

Once the project team determined the risk categories, they reviewed risk management references to ensure they 
were presenting a comprehensive assessment of risk.  During the literature review, the technical team found a risk 
category structure named POET that is analogous to their risk categorization (TRW, Inc.).  POET categories include 
political, operational, economic, and technical, and is used to assess challenges and opportunities associated with 
programs, customer challenges, and strategies, regardless of the size and complexity.  

• Political: Assess and articulate associated leadership, mission/business decision drivers, organizational 
strengths/weaknesses, policies, governance, expectation management (e.g., stakeholder relationship), 
program management approach, etc. 

• Operational: Obtain and evaluate mission capabilities, requirements management, operational utility, 
operational constraints, supporting infrastructure and processes, interoperability, supportability, etc. 

• Economic: Review capital planning and investment management capabilities, and assess the maturity 
level of the associated processes of budgeting, cost analysis, program structure, acquisition, etc. 

• Technical: Assess and determine the adequacy of planned scope/scale, technical maturity/obsolescence, 
policy/standards implementation, technical approach, etc. 

The risk categories determined by the project team have slightly different names than the POET categories, but 
they cover very similar content. 
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Table 1: Risk Category and Risk Elements. 

Risk Category Risks 
Costs • Capital costs, including quality of cost estimate 

• Costs of regulatory compliance 
• Match requirements and cost-sharing 
• Counter-party risk 
• Stakeholders and rate payer perspective and ability to pay 
• Financing and funding security 
• Scheduling issues 
• Economic fluctuations and instability 
• Stranded assets 

Implementation • Phasing potential 
• Required time table 
• Reoperation requirements 
• Land availability 
• Constructability (e.g., structural issues, technology) 
• Managerial capacity (knowledge and resource availability) 
• Range of implementation options 
• Regulatory requirements 
• Project planning maturity 

Operations • Climate change 
• Yield variability and reliability 
• Operating Partnerships 
• Uncertainty of long-term operations and maintenance costs 
• Project inter-dependency 
• Environmental and water quality regulations 
• Control 
• Appropriate infrastructure 
• Redundancy 
• Emergency operations/asset failures 

Stakeholders • Public support 
• Permitting risks 
• Media 
• Internal stakeholder concerns 
• External stakeholder opposition 
• Environmental/special interest groups 
• Partnership risks 
• Government stakeholders 
• Costs 

  

Attachment 1 
Page 28 of 32

Appendix E 
Page 42 of 144



WSMP PROJECT RISK ASSESSMENT 

After a review of risk assessment methodologies, the project team determined that while a pairwise comparison 
provides the relative risk ranking of projects, it does not indicate how much riskier one project is in comparison to 
one of lower rank. To quantify the magnitude of risk, the project team decided to add an evaluation of risk severity 
and likelihood.  

To complete the risk assessment, the project team assembled five to six subject matter experts from the District 
into four groups, one group for each risk category. The team chose District experts that had knowledge specific to 
their assigned risk category (Table 1).   At each of the four risk assessment meetings, the following agenda was 
followed: 

1) Projects were discussed to the experts could understand the projects sufficiently to perform their 
analysis. 

2) District experts reviewed and brainstormed additional elements of risk associated with the category.  
3) District experts independently completed a pairwise comparison. 
4) A meeting facilitator tallied the pairwise comparisons during the meeting and the District experts 

discussed some of the project comparisons where experts had disagreements. 
5) District experts independently completed the risk magnitude assessment, which was tallied afterwards. 

After this assessment was completed, the project team added four additional projects to the list.  This required the 
analysis to be conducted again with the added projects.  The same process was followed for the second analysis, 
with the following exceptions: 

• A subset of the same staff was used in the second analysis, with four to five experts per category. 
• The subject matter experts did not meet in person for the second analysis, so there was not the same 

level of discussion or ability to ask questions about projects as during the first analysis. 

PAIRED COMPARISON 

The subject matter experts received a matrix of the projects where they could complete their paired comparisons 
(Table 2A). Each expert compared one project to another and identified which project between the two is of 
greater risk for the risk category being evaluated.  The project team then tabulated the results during the meeting 
for the first phase (Table 2B- All results), and the experts discussed some of the project comparisons where there 
was not consensus. Given time constraints, not all paired comparisons with disagreements could be discussed; 
instead, the project team selected the most significant disagreements for discussion.  For the second phase, the 
experts were provided the same information and forms, and they completed the assessments on their own.   
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Table 2A: Pairwise Template 

 

Table 2B: Pairwise Results 

 

 RISK SCORING METHODOLOGY 

Following the pairwise comparison, the experts scored the risk severity and likelihood for individual projects (Table 
3).  The goal of this risk scoring exercise is to help determine how much riskier one project is from another and to 
identify if the risk is primarily from the likelihood that the risk materializes, the severity of the outcome if the risk 

OPERATIONS Risk Butterfield 
Recharge 
Pond
          B

Groundwater 
Banking South 
of Delta
         G

Sites 
Reservoir
         
        S

Los Vaqueros 
Reservoir 
Expansion
          L

Potable 
Reuse – Ford 
Road
        PF

Potable Reuse – 
Injection Wells
         
              PI

Imported 
Water Rights 
Purchase
         I

Pacheco 
Reservoir
        
        PR

California 
Waterfix 

           C
Butterfield Recharge 
Pond
         B

X

Groundwater Banking 
South of Delta
         G

X X

Sites Reservoir
         S X X X

Los Vaqueros Reservoir 
Expansion
          L

X X X X

Potable Reuse – Ford 
Road
        PF

X X X X X

Potable Reuse – 
Injection Wells
             PI

X X X X X X

Imported Water Rights 
Purchase
         I

X X X X X X X

Pacheco Reservoir
         P X X X X X X X X

California Waterfix 
         C X X X X X X X X X

Butterfield 
Recharge Pond
          
         B

Groundwater 
Banking South 
of Delta
         G

Sites Reservoir

         S

Los Vaqueros 
Reservoir 
Expansion
          L

Potable Reuse – 
Ford Road

        PF

Potable Reuse – 
Injection Wells
            PI

Imported 
Water Rights 
Purchase
         I

Pacheco 
Reservoir
         
        PR

California 
Waterfix 

           C
Butterfield Recharge 
Pond
          B

X G5 S5 L5 PF5 PI5
I4
B1

PR5 C5

Groundwater Banking 
South of Delta
         G

X X S5
L3
G2

PF3
G2

PI2
G3

I2
G3

PR5 C5

Sites Reservoir
         S X X X S5 S5

PI1
S4

S5 PR5 C5

Los Vaqueros 
Reservoir Expansion
          L

X X X X
PF1
L4

PI1
L4

I1
L4

PR5 C5

Potable Reuse – Ford 
Road
        PF

X X X X X PI5
I3

PF2
PR5 C5

Potable Reuse – 
Injection Wells
        PI

X X X X X X
I3

PI2
PR5 C5

Imported Water 
Rights Purchase
         I

X X X X X X X PR5 C5

Pacheco Reservoir
         P X X X X X X X X

C4
PR1

California Waterfix 
         C X X X X X X X X X
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did materialize, or both. For example, it is unlikely that an earthquake would destroy a dam, but if it did, the results 
could be catastrophic for life and property (low likelihood, high severity). However, when completing this exercise, 
experts considered all the risk elements discussed during the pairwise comparison activity to determine one 
project risk rating for severity and one for likelihood. The ranking criteria for each risk category is explained in 
detail in the next section. 

Table 3: Risk Scoring Template 

 
Severity of Implementation 
Risk Impact 1-4,  
1 - Low Severity 
4 - High severity 

Likelihood of Implementation 
Risk Impact 1-4,  
1 - Very unlikely  
4 - Very likely within 
timeframe 

Butterfield Recharge Pond     

Groundwater Banking 
South of Delta 

    

Sites Reservoir     

Los Vaqueros Reservoir 
Expansion 

    

Potable Reuse – Ford Road   

Potable Reuse – Injection 
Wells 

    

Imported Water Rights 
Purchase 

    

Pacheco Reservoir     

California Waterfix     
 
The scores from this exercise were multiplied by the ordered ranking from the pairwise analysis to determine total 
risk. The following section provides detailed methods for the total risk calculation.   
 
An example of how the subject matter experts could consider risk rating was provided, but not relied upon due to 
the many different sub-elements of risk to consider.   
 

EXAMPLE: 

Rank the likelihood of a stakeholder risk adversely impacting the project  

1 = Very unlikely – Support available within 5 to 10 years 

2 = Unlikely – appropriate support will Probably be garnered within 5 to 10 years  

3 = Likely - Probably will NOT get support within 5 to 10 years 

4 = Very likely - Almost certain NOT to get needed support within 5 to 10 years 

 

Rank the severity of a stakeholder risk adversely impacting the project: 

1 = Low – Stakeholder support exists or lack of support will not affect project success 
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2 = Medium –Potential for stakeholder issues to impact project success  

3 = High – Potential for stakeholder issues to significantly impact project success 

4 = Very High – Likely that lack of stakeholder support would result in project failure 
 

TOTAL PROJECT RISK CALCULATION 

The project team calculated category risk for each project by weighting the pairwise ranking by the severity and 
likelihood (equation 1).  Then, the category risks were summed to obtain each project’s total risk. 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = (1 +
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑅𝑅𝑆𝑆𝑆𝑆 +  𝐿𝐿𝑅𝑅𝑅𝑅𝑆𝑆𝐿𝐿𝑅𝑅ℎ𝑜𝑜𝑜𝑜𝑜𝑜

8
)  ×  𝑃𝑃𝑃𝑃𝑅𝑅𝑆𝑆𝑃𝑃𝑅𝑅𝑅𝑅𝑆𝑆 𝑅𝑅𝑃𝑃𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 

The severity and likelihood score is divided by eight (the maximum possible combined score) to represent severity 
and likelihood as a portion of the maximum possible combined score. The technical team then added that 
proportion to one (1) so that the pairwise analysis remains the primary driver of the order of risk, and then the 
severity and likelihood is a multiplicative factor that acts on the risk ranking. If the severity and likelihood is 
significant, it will substantially increase the total risk score. If the severity and likelihood score are small, there will 
be little impact on the total risk score. Alternatively, not adding one (1) to the severity and likelihood proportion 
would result in the severity and likelihood decreasing the ranking number unless the severity and likelihood 
proportion equals one.   

 

CONCLUSION 

The risk assessment methods were easy to apply to the projects and provided a robust and multi-variant method 
assess risks associated with each project.  However, explaining the methods clearly to the subject matter experts 
was needed.  Since the second phase of review with the added project did not include discussions or the 
opportunity to ask questions, it may have been subject to less project understanding by the experts.   

The results are discussed in September 8, 2017, WSMP 2017 – PROJECT RISKS: Results of Pairwise and Traditional 
Risk Analyses. 

Equation 1 
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Water Supply Master Plan Update 2018 

Potential Projects (as of December 2018) 
 

 Attachment 2 
 Page 1 of 10 

Projects with Preliminary Cost and Yield Estimates 

Project District Lifecycle 
Cost (Present 
Value, 2017)1 

Average 
Annual Yield 

(AFY)2 

Cost/AF Relative 
Risk3 

Anderson Reservoir Expansion:  Increases reservoir storage by 100,000 AF to 
about 190,000 AF, increasing the District’s ability to capture and store local 
runoff.  Planning for reconstruction of Anderson Reservoir to meet seismic 
standards is currently underway.  Consideration of also expanding the reservoir 
would likely delay the required work.   
 

$1.2 billion 10,000 $5,000 --- 

Bay Area Brackish Water Treatment:  Secures a partnership with other Bay Area 
agencies to build a brackish water treatment plant in Contra Costa County.  
District would receive up to 5 MGD of water in critical dry years.  There are 
concerns about the complexity of permitting a desalination plant and the 
availability of water rights during dry periods when such a facility would be most 
needed.  This project will require collaboration among multiple agencies and 
requires partners for moving forward.  The District is a member of Bay Area 
Regional Reliability and will continue to work on regional solutions to water 
reliability. 
 

$80 million 1,000 $2,900 --- 

Calero Reservoir Expansion: Expands Calero Reservoir storage by about 14,000 
AF to 24,000 AF.  Planning and design for Calero Reservoir Seismic Retrofit project 
is currently underway.   Consideration of also expanding the reservoir would likely 
delay the required work.   
 

$180 million 3,000 $2,200 --- 

                                                           
1 The District Lifecycle Cost (Present Value, 2017$) includes capital, operations, maintenance, rehabilitation, and replacement costs, as applicable, for a 100-
year period, discounted back to 2017 dollars.  All costs are subject to change pending additional planning and analysis.  
2 The average annual yield of many projects depends on which projects they are combined with and the scenario being analyzed.  For example, groundwater 
banking yields are higher in portfolios that include wet year supplies.  Similarly, they would be lower in scenarios where demands exceed supplies and excess 
water is unavailable for banking. 
3 District staff complete risk ranking analyses in September 2017 and December 2018.  Not all the potential projects were included in the analysis.  “---” 
indicates the project was not included in either of the risk ranking analysis. 
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Water Supply Master Plan Update 2018 

Potential Projects (as of December 2018) 
 

 Attachment 2 
 Page 2 of 10 

Projects with Preliminary Cost and Yield Estimates 

Project District Lifecycle 
Cost (Present 
Value, 2017)1 

Average 
Annual Yield 

(AFY)2 

Cost/AF Relative 
Risk3 

California WaterFix:  Constructs alternative conveyance (one or two tunnels) 
capable of diverting up to 9,000 cubic feet-per-second from the Sacramento River 
and delivering it to the federal and state pumps.  This would result in less 
impactful diversions, help maintain existing deliveries, improve the ability to do 
transfers, and protect water quality from sea level rise.  The project has 
implementation complexity, uncertainty, and stakeholder opposition. 
 

$620 million 41,000 $600 High - 
Extreme 

Church Avenue Pipeline: Diverts water from the Santa Clara Conduit to the 
Church Avenue Ponds.  The Morgan Hill recharge projects provide the same or 
better yields at a lower cost. 
 

$30 million 1,000 $900 --- 

Dry Year Options / Transfers: Provides 12,000 AF of State Water Project transfer 
water during critical dry years.  Amount can be increased or decreased.  Can also 
include long-term option agreements.  There are uncertainties with long-term 
costs and ability to make transfers in critical dry years.  
 

$100 million 2,000 $1,400 Low 

Groundwater Banking: Provides 120,000 AF of banking capacity for Central Valley 
Project and State Water Project contract water.  Sends excess water to a 
groundwater bank south of the Delta during wet years and times of surplus for 
use during dry years and times of need.  Amount could be increased or 
decreased. There are uncertainties with the ability to make transfers in critical dry 
years and Sustainable Groundwater Management Act implementation.   
 

$60 million 2,000 $1,300 Low 
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Water Supply Master Plan Update 2018 

Potential Projects (as of December 2018) 
 

 Attachment 2 
 Page 3 of 10 

Projects with Preliminary Cost and Yield Estimates 

Project District Lifecycle 
Cost (Present 
Value, 2017)1 

Average 
Annual Yield 

(AFY)2 

Cost/AF Relative 
Risk3 

Lexington Pipeline: Constructs a pipeline between Lexington Reservoir and the 
raw water system to provide greater flexibility in using local water supplies.  The 
pipeline would allow surface water from Lexington Reservoir to be put to 
beneficial use elsewhere in the county and increase utilization of existing water 
rights, especially in combination with the Los Gatos Ponds Potable Reuse project.  
In addition, the pipeline will enable the District to capture some wet‐weather 
flows that would otherwise flow to the Bay.  Water quality issues would require 
pre-treatment/management.  An institutional alternative could include an 
agreement to use some of the District’s Lexington Reservoir water right at San 
Jose Water Company’s Montevina Water Treatment Plant. 
 

$90 million 3,000 $1,000 Low 

Local Land Fallowing:  Launches program to pay growers not to plant row crops in 
critical dry years.  This would primarily save water in the South County.  The South 
County recharge projects have similar or greater yields at a lower cost and are 
more consistent with County land use policy and grower interests. 
 

$50 million 1,000 $2,400 --- 

Los Vaqueros Reservoir:  Secures an agreement with Contra Costa Water District 
and other partners to expand the off-stream reservoir by 115 TAF (from 160 TAF 
to 275 TAF) and construct a new pipeline (Transfer-Bethany) connecting the 
reservoir to the South Bay Aqueduct.  Assumes District’s share is 30 TAF of 
storage, which includes an emergency storage pool of 20 TAF for use during 
droughts.   Would require funding and operating agreements with multiple 
parties, likely including formation of a Joint Powers Authority. 
 

$90 million 2,000 $1,200 Medium 

Morgan Hill Recycled Water: Constructs a 2.25 MGD scalping plant in Morgan Hill.  
Would need to replace a lower cost recycled water project in Gilroy due to 
capacity constraints on the system. 
 

$80 million 3,000 $1,100 --- 
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Water Supply Master Plan Update 2018 

Potential Projects (as of December 2018) 
 

 Attachment 2 
 Page 4 of 10 

Projects with Preliminary Cost and Yield Estimates 

Project District Lifecycle 
Cost (Present 
Value, 2017)1 

Average 
Annual Yield 

(AFY)2 

Cost/AF Relative 
Risk3 

No Regrets Package $100 million 11,000 $400 Medium 

Advanced Metering Infrastructure (AMI):  Implements a cost share program 
with water retailers to install AMI throughout their service area.  AMI would 
alert customers of leaks and provide real-time water use data that allows 
users to adjust water use.  

$30 million 4,000 $200 Low 

Graywater Rebate Program Expansion: Expand the District’s existing rebate 
program for laundry-to-landscape graywater systems.  Potentially could 
include a direct installation program and/or rebates for graywater systems 
that reuse shower and sink water.  

$1 million < 1,000 $2,200 Low 

Leak Repair Incentive: Provides financial incentivizes homeowners to repair 
leaks. 

$2 million < 1,000 $7,800 Low 

New Development Model Ordinance:  Encourages municipalities to adopt an 
ordinance for enhancing water efficiency standards in new developments.   
Components include submetering multi-family residences, onsite water reuse 
(rainwater, graywater, black water), and point-of use hot water heaters. 

$1 million 5,000 $100 Medium 

Stormwater - Agricultural Land Recharge:  Flooding or recharge on South 
County agricultural parcels during the winter months. 

$10 million 1,000 $1,000 Low 

Stormwater - Rain Barrels:  Provides rebates for the purchase of a rain 
barrels.   

$40 million < 1,000 $15,100 Low 

Stormwater - Rain Gardens:  Initiates a District rebate program to incentivize 
the construction of rain gardens in residential and commercial landscapes.   

$10 million < 1,000 $2,800 Low 

Stormwater - San Jose:  Constructs a stormwater infiltration system in San 
Jose.  Assumes 5 acres of ponds.  Potential partnership with City of San Jose.   

$4 million 1,000 $100 Low 

Stormwater – Saratoga #1: Constructs a stormwater infiltration system in 
Saratoga.  Assumes 5 acres of ponds.  Assumes easement rather than land 
purchase.  Close to Stevens Creek Pipeline, so could also potentially be used 
as a percolation pond. 

$4 million < 1,000 $1,100 Low 
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 Page 5 of 10 

Projects with Preliminary Cost and Yield Estimates 

Project District Lifecycle 
Cost (Present 
Value, 2017)1 

Average 
Annual Yield 

(AFY)2 

Cost/AF Relative 
Risk3 

Pacheco Reservoir: Enlarges Pacheco Reservoir to about 140,000 AF.  Assumes 
local inflows and ability to store Central Valley Project supplies in the reservoir.  
Construction would be in collaboration with Pacheco Pass Water District and San 
Benito County Water District.  The project would be operated to provide water for 
fisheries downstream of the reservoir and increase in-county storage.  Other 
potential benefits could include managing water quality impacts from low-point 
conditions in San Luis Reservoir and downstream flood protection.  Potentially 
significant environmental and cultural impacts are associated with the project. 
 

$470 million 6,000 $2,700 Medium 

Potable Reuse – Ford Pond: Constructs potable reuse facilities for 4,000 AFY of 
groundwater recharge capacity at/near Ford Ponds.  Potable reuse water is a high‐
quality, local drought‐proof supply that is resistant to climate change impacts.  
The project would require agreements with the City of San Jose and may require 
moving existing water supply wells. 
 

$290 million 3,000 $2,800 Medium 

Potable Reuse – Injection Wells:  Constructs potable reuse facilities for 15,000 
AFY of groundwater injection capacity.   Potable reuse water is a high‐quality, local 
drought‐proof supply that is resistant to climate change impacts.  The injection 
wells could be constructed in phases and be connected to the pipeline carrying 
purified water to the Los Gatos Ponds.  The project would require agreements 
with the City of San Jose and reverse osmosis concentrate management.  Injection 
well operations are more complex than recharge pond operations. 
 

$1.2 billion 12,000 $3,100 High 
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Projects with Preliminary Cost and Yield Estimates 

Project District Lifecycle 
Cost (Present 
Value, 2017)1 

Average 
Annual Yield 

(AFY)2 

Cost/AF Relative 
Risk3 

Potable Reuse - Los Gatos Ponds: Constructs a facility to purify water treated at 
wastewater treatment plants for groundwater recharge.  Potable reuse water is a 
high‐quality, local drought‐proof supply that is resistant to climate change 
impacts.  Assumes up to 24,000 AFY of advanced treated recycled water would be 
available for groundwater recharge at existing recharge ponds in the Los Gatos 
Recharge System.  Some of the outstanding issues with the project are reverse 
osmosis concentrate management and agreements with the City of San Jose. 
 

$1.2 billion 19,000 $2,000 Medium 

Saratoga Recharge: Constructs a new groundwater recharge facility in the West 
Valley, near the Stevens Creek pipeline.  Would help optimize the use of existing 
supplies.   Land availability and existing land uses limit potential project locations. 
 

$50 million 1,000 $1,300 Low 

Sites Reservoir: Establishes an agreement with the Sites JPA to build an off-stream 
reservoir (up to 1,800 TAF) north of the Delta that would collect flood flows from 
the Sacramento River and release them to meet water supply and environmental 
objectives.   Assumes District’s share is 24 TAF of storage, which is used to prorate 
yields from the project.  The project would be operated in conjunction with the 
SWP and CVP, which improves flexibility of the statewide water system but would 
be subject to operational complexity.  The project would increase reliance on the 
Delta. 
 

$250 million 8,000 $1,200 High 

South County Recharge – Butterfield Channel: Extends the Madrone Pipeline 
from Madrone Channel to Morgan Hill’s Butterfield Channel and Pond near Main 
Street.  Would help optimize the use of existing supplies.  Would need to be 
operated in conjunction with the City’s stormwater operations. 
 

$20 million 2,000 $400 Low 
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Projects with Preliminary Cost and Yield Estimates 

Project District Lifecycle 
Cost (Present 
Value, 2017)1 

Average 
Annual Yield 

(AFY)2 

Cost/AF Relative 
Risk3 

South County Recharge - San Pedro Ponds:  Implements a physical or institutional 
alternative to enable the ponds to be operated at full capacity without interfering 
with existing septic systems in the vicinity.   
 

$10 million 1,000 $400 --- 

South County Water Treatment Plant:  Provides in-lieu groundwater recharge by 
delivering treated surface water to the Cities of Morgan Hill and Gilroy.  Would 
require a connection to the Santa Clara Conduit or other raw water pipeline and 
pipelines from the plant to the cities' distribution systems.  The District owns two 
properties that could potentially be used for this project.  The South County 
recharge projects provide similar benefits at significantly lower cost. 
 

$110 million 2,000 $2,300 --- 

Stormwater – Saratoga #2:  Constructs a stormwater infiltration system on a 
parcel in Saratoga.  Assumes 5 acres of ponds.  Currently zoned as ag land; 
assumes land purchase.  About 0.6 miles from the Stevens Creek Pipeline.  The 
cost-effectiveness is low due to the land purchase requirement.  Other 
stormwater projects are included in the “No Regrets” package. 
 

$50 million <1,000 $10,700 --- 

Transfer-Bethany Pipeline:  Constructs a pipeline between CCWD’s Transfer 
Facility to Bethany Reservoir that serves the South Bay Aqueduct and the 
California Aqueduct.   Would provide an alternative to through-Delta conveyance 
of supplies from projects such as the Bay Area Brackish Water Treatment and 
Refinery Recycled Water Exchange projects.  Also, it would facilitate conveyance 
of Delta surplus supplies or transfers from CCWD and East Bay Municipal Utility 
District.  The pipeline is one element of the larger Los Vaqueros Reservoir 
Expansion Project.  Would require funding and operating agreements with 
multiple parties, likely including formation of a Joint Powers Authority. 

$50 million 1,000 $1,200 Medium 
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Projects with Preliminary Cost and Yield Estimates 

Project District Lifecycle 
Cost (Present 
Value, 2017)1 

Average 
Annual Yield 

(AFY)2 

Cost/AF Relative 
Risk3 

Uvas Pipeline:  Captures excess water (e.g., water that would spill) from Uvas 
Reservoir and diverts the water to Church Ponds and a 25 acre-foot pond near 
Highland Avenue. The new pond would be adjacent to and connected by a pipe to 
West Branch Llagas Creek.  The South County recharge projects provide similar or 
better yields at a lower cost. 
 

$80 million 1,000 $2,500 --- 

Uvas Reservoir Expansion:  Would expand Uvas Reservoir by about 5,100 AF to 
15,000 AF, reducing reservoir spills.  Project would be located on Uvas Creek, 
which currently provides good steelhead habitat.  Other water storage options 
under consideration provide better yield for the cost. 
 

$330 million 1,000 $21,200 --- 

Water Contract Purchase: Purchase 20,000 AF of SWP Table A contract supply 
from other SWP agencies.  Would increase reliance on the Delta and be subject to 
willing sellers’ availability.  Could also include Long-Term Transfers being 
considered along with California WaterFix. 
 

$360 million 12,000 $800 Medium 
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Other Potential Projects 

Conservation Rate Structures:  Many retailers implement conservation rate structures.  Given recent court rulings on rate structure, retailers 
are reluctant to add new conservation rate structures at this time. 
 

Countywide Water Reuse Master Plan:  The District is working with local recycled water producers, retailers, and other stakeholders to 
develop a Countywide Water Reuse Master Plan (CWRMP) that will address key challenges in potable water reuse, including: (1) identification 
of how much water will be available for potable reuse and non-potable recycled water expansion, (2) evaluation of system integration 
options, (3) identification of specific potable reuse and recycled water projects, and (4) development of proposals for governance model 
alternatives including roles and responsibilities. The CWRMP will also incorporate proposed infrastructure upgrades that would improve 
capacity; analyze seasonal, daily, and hourly demand trends to determine the opportunities to optimize flows during peak periods; update the 
existing and projected future demands of users and retailers; identify land requirements; and prioritize actions and improvements needed to 
meet the projected demands, including cost estimates of recommended improvements. 
 

Del Valle Reoperations:  This project, as currently envisioned, would allow for more storage in Lake Del Valle, a State Water Project facility in 
Del Valle Regional Park that is operated by East Bay Regional Park District.  The benefits of the additional storage are primarily related to 
operational flexibility and water quality.  The project may not increase long-term water supply yields or drought year yields.  Staff is 
continuing to evaluate Del Valle reoperations in partnership with Alameda County Water District and Zone 7 Water Agency.  If long-term 
water supply benefits are identified, staff will evaluate it as part of the Water Supply Master Plan. 
 

Refinery Recycled Water Exchange:  Central Contra Costa Sanitary District (Central San) is a wastewater agency in Contra Costa County. It 
currently produces about 2,000 acre-feet per year (AFY) of recycled water, but has wastewater flows that could support more than 25,000 AFY 
of recycled water production. The conceptual program would involve delivering recycled water to two nearby refineries that are currently 
receiving about 22,000 AFY of CCWD Central Valley Project (CVP) water; in exchange the District would receive some of CCWD’s CVP water. 
 

Retailer System Leak Detection/Repair:  Recent legislation requires retailers to complete annual water loss audits, which will then be used by 
the State to establish water loss standards.  Staff will reconsider this alternative after the standards are developed. 
 

Shallow Groundwater Reuse:  A feasibility study for the recovery and beneficial use of shallow groundwater was completed in 2009.  
Although potential sites for shallow groundwater reuse were identified, staff has identified several concerns.  These concerns include water 
quality, sustainable yields, and lack of infrastructure for storage and conveyance.  In addition, several reuse sites are in areas where recycled 
water is already delivered for non-potable use.   Staff are continuing to look for opportunities to incorporate shallow groundwater reuse into 
the Water Supply Master Plan.  
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Other Potential Projects 

Shasta Reservoir Expansion:  A Feasibility Study and Environmental Impact Statement have been completed for a Shasta Reservoir Expansion.  
The United States Bureau of Reclamation concluded the project is technically feasible, but that non-federal partners would need to pay for 
project implementation.  State law prohibits Prop 1 storage funding for the project and restricts funding for any studies.   Staff will continue to 
monitor opportunities related to Shasta Reservoir Expansion. 
 

Temperance Flat Reservoir:  Temperance Flat Reservoir would be located upstream of Friant Dam on the San Joaquin River.  Staff’s current 
analysis is that any water supply benefits to the District from the project would be indirect, largely manifested by lowered requirements for 
Delta pumping for delivery to the San Joaquin Exchange contractors at the Delta-Mendota Pool.  
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Santa Clara Valley Water District

File No.: 18-0788 Agenda Date: 10/31/2018
Item No.: 4.2.

COMMITTEE AGENDA MEMORANDUM

Water Conservation and Demand Management
SUBJECT:
Water Supply Master Plan “No Regrets” Programs.

RECOMMENDATION:
This is a discussion item and the Committee may provide comments, however, no action is required.

SUMMARY:
This is a status update for the Water Supply Master Plan “No Regrets” package.

BACKGROUND:

The “No Regrets” package of projects and programs is broadly supported by stakeholders, relatively
low cost, and can be implemented independently of other projects and programs that might be
included in the Water Supply Master Plan. These projects and programs include:

1) Advanced Metering Infrastructure
2) Leak Repair Incentives
3) Graywater Rebate Program Expansion
4) Model Water Efficiency New Development Ordinance
5) Stormwater Capture

The Board approved beginning planning for implementing the No Regrets package at their
September 19, 2017 meeting, and an update on this plan’s implementation was presented to the
Committee on April 30, 2018.

1) ADVANCED METERING INFRASTRUCTURE (AMI)

Staff is developing an Advanced Metering Infrastructure (AMI) Program to encourage the
installation of AMI meters, and to maximize their savings potential by pairing the meters with
software that will give real-time water data on an accessible online database, leak alerts, and
home water use reports.

This program will involve establishing cost sharing agreements with water retailers in Santa
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Clara County. To maximize participation and flexibility, the District will offer four options for
water retailers, which water retailers may choose to combine.  A brief description of the four
options currently being considered include:

OPTION 1: New AMI Conversion Combined with Home Water Use Reports

District will rebate 50 percent of the cost of an AMI conversion, up to $70 per
          conversion.  Additionally, District will fund 50 percent of the cost of the software
          linked to AMI, up to $4.50 per home per year, when combined with home water
          use reports.

OPTION 2: Existing AMI Combined with Home Water Use Reports

District will rebate $10 per AMI conversion currently in operation annually for seven years.   If
water retailer had previously received funding from the District for AMI conversion those
conversions will not be eligible for additional funding. District will fund 50 percent of the cost of
the software linked to AMI, up to $4.50 per home per year, when combined with home water
use reports.

OPTION 3: AMI Conversion Only

District will rebate 50 percent of the cost of an AMI conversion, up to $70 per conversion.

OPTION 4: Water Use Reports Only

District will rebate 50 percent of the cost of Home Water Use Reports, up to $4.50 per home
per year.  No AMI or meter type requirement. The District currently has this program in place.

Staff anticipates implementing this program in November 2018, with cost sharing agreements
in place by early 2019.

2) LEAK REPAIR INCENTIVES

Staff anticipate implementing a leak repair incentive program after implementing AMI, in
coordination with the water retailers. AMI will provide information on the frequency and
magnitude of leaks, as well as customer responses to different levels of leaks. This information
will inform how best to design a program by better understanding the severity of the issue and
potentially the types of leaks that are occurring. Furthermore, AMI will provide data to help
evaluate the effectiveness of leak repair incentives. It could be that a leak repair incentive
program would be most effective in disadvantaged communities and/or for very slow leaks that
consumers may not be sufficiently motivated to repair on their own.

3) GRAYWATER REBATE PROGRAM EXPANSION
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The Board approved the Graywater Installation Program on July 10, 2018. In partnership with
the non-profit Ecology Action, a contractor workforce will receive training to install code-
compliant graywater systems. Using the trained contractors, up to 100 low-income/underserved
Santa Clara County residents will have graywater laundry-to-landscape systems installed by
June 30, 2020 or until funding is expended, whichever comes first.

The Graywater Rebate Program application process has been simplified. No pre-inspection is
required, and all required documents are listed as a checklist in the online application.

A community-based social marketing campaign is being developed in concert with the
Communications Unit to identify key barriers from adopting these systems and parties that may
influence their adoption (e.g. external stakeholders such as contractors, other agencies, private
vendors, and the public-at-large, etc.). The quantitative and qualitative results from this
campaign will help identify ways the District can support graywater use by implementing
programs and outreach that directly target identified barriers and influential parties.

Outreach materials and workshops continue to be showcased on valleywater.org and promoted
seasonally. An hour-long video of a comprehensive graywater workshop provided by the
District in partnership with BAWSCA is nearing completion, which will allow community
members to view workshop materials at will.

4) MODEL WATER EFFICIENCY NEW DEVELOPMENT ORDINANCE

The Model Water Efficiency New Development Ordinance has been drafted and is being
shared with key groups. The District has hired a consultant to finalize the Model Ordinance,
develop an analysis as to why it’s needed (including benefit/costs), and to prepare the Model
Ordinance for filing with the Building Standards Commission review.

Staff will incorporate stakeholder input and then work with all the Santa Clara County
jurisdictions on adoption. The District’s role will be to encourage ordinance adoption and
implementation and provide technical assistance.

5) STORMWATER CAPTURE

Stormwater capture can have water quality, water supply, flood management, environmental,
and community (e.g., aesthetics, recreation, and education) benefits. Included in the “No
Regrets” projects are two different scales of stormwater capture projects - “centralized” and
“decentralized”:

“Centralized” projects are those that capture water from multiple parcels and/or are municipal
projects, including “green streets” projects. There are three centralized stormwater “No
Regrets” projects - two municipal stormwater capture basins and stormwater recharge on
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agricultural land.

“Decentralized” projects focus primarily of keeping stormwater onsite and/or private citizen
projects. The “No Regrets” package includes two decentralized programs -rain barrel/cistern
rebates and rain garden rebates.

Staff in the Water Utility Enterprise and Watersheds are participating in the development of the
Storm Water Resources Plan (SWRP) to develop, prioritize, and plan for “centralized”
stormwater projects in the Santa Clara groundwater sub-basin of Santa Clara County. The
proposed stormwater projects are located on public lands and capture water from multiple
parcels. Through this plan, the Upper Penitencia area has been identified as an area for
potential stormwater detention and recharge. In addition, Upper Pentencia has been selected
for developing a conceptual project design as part of the SWRP. As part of the SWRP
development, hydrologic modeling and a reasonable assurance analysis is being conducted to
ensure pollutant load reductions or reduced stormwater impacts will be achieved through the
implementation of proposed stormwater projects. A draft of the SWRP has been released to the
public and staff for comment. The SWRP is scheduled for completion in December 2018.

In addition to the SWRP, staff are also investigating the potential to use agricultural lands for
stormwater recharge.  An agricultural land recharge program may help maximize the benefits of
existing open space by using the agricultural lands as temporary recharge sites during the wet
winter months. An example of this process is in the Central Valley where some almond growers
allow their fields to flood during the winter to recharge the aquifer. The planned flooding for
groundwater recharge is referred to as flood-managed aquifer recharge (Flood-MAR) and
different methods are currently being piloted in the Central Valley and in the lower Pajaro River
watershed. Staff are monitoring the pilot projects to determine impacts and benefits to crops,
water quality, and water supply.  As noted by the California Department of Water Resources
(DWR), “complex technical, legal, and institutional barriers and challenges affect the planning
and implementation of Flood-MAR projects” including water rights, permitting, and
environmental considerations.  However, recognizing the broad potential benefits of Flood-
MAR, DWR is leading the statewide efforts to evaluate these issued with stakeholders with the
goal of expanding Flood-MAR on agricultural lands and working with landscapes throughout
California.  Staff are engaging in these statewide efforts.  Locally, staff are working with the
Open Space Authority and Santa Clara County Planning to develop a planning and piloting
approach to explore the potential implementation of agricultural land recharge in Santa Clara
County.

The District proposes using rebates to encourage water customers to participate in the
decentralized stormwater capture programs (Stormwater Capture Rebates). Details of the
Stormwater Capture Rebates, for collecting roof water for onsite reuse, are being finalized and
are scheduled to be launched by January 1, 2019.  Stormwater Capture Rebates, which will be
managed within the Landscape Rebate Program, include rain barrels ($35 per unit), cisterns
($0.50 per gallon of storage for both above and underground units), and rain gardens ($1.00
per square foot).  We will be working with Communications to advertise the program and will
explore partnerships with other water retailers or cities that either have their own programs
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currently or may be interested in cost sharing

ATTACHMENTS:
None.

UNCLASSIFIED MANAGER:
Garth Hall, 408-630-2750

Santa Clara Valley Water District Page 5 of 5

Attachment 3 
Page 5 of 5
Appendix E 

Page 61 of 144

http://www.legistar.com/


 THIS PAGE INTENTIONALLY LEFT BLANK 

 

Appendix E 
Page 62 of 144



Telephone Survey of Santa Clara County Voters
Re: Water Conservation

Conducted for: Santa Clara Valley Water District

April 2017
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16-6299 SCVWD Rates Increase | 2

Please note that due to rounding, some 
percentages may not add up to exactly 100%.

 Telephone survey of registered voters in Santa Clara 
County

 Conducted by trained, professional interviewers from 
March 23 – 28, 2017

 400 completed interviews 

 Margin of error: + 4.9 percentage points

 Interviews conducted in English, Spanish, Chinese, and 
Vietnamese

Methodology
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16-6299 SCVWD Rates Increase | 3

 In spite of the wet winter and potential end to the drought, voters in 
the Santa Clara Valley Water District still see the need to prepare for 
the future and invest in a more reliable water supply.

 They do not recall cutting back their water use during the drought as 
having been much of a challenge.

 A majority are open to a small rate increase of $5-10 per month, but 
many oppose a larger $20-30 increase. 

 Framing the investment as something that would ensure a more 
reliable water supply is sufficient—adding information on the 
corresponding use reductions could introduce confusion.

 Specific investments in recycled water for irrigation and industrial 
uses, storm water capture, and updating aging infrastructure 
generate the most enthusiasm.

Key Findings
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Efforts to Reduce Water Use
Most report they are still making an effort to conserve water, although the majority could do more. The number 

who say they’re doing everything they can to conserve has not changed since a similar question in 2015.

35%

37%

22%

4%

2%

I am already doing everything I
possibly can to conserve water

I try hard to conserve water, but
could probably do a little more

I try not to waste water, but do
not make a special effort to

conserve it

I don't really focus very much on
the amount of water I use

All/More than one/None/Don't
know

2017 Water Conservation Survey  

Which of the following statements best describes your current efforts to reduce your water use?

Q3.

36%

44%

9%

2%

9%

I am already doing everything I
can and can't do any more to

conserve water

I can probably do a little more to
conserve water.

I can probably do much more to
conserve water.

I do not focus very much on the
amount of water I use.

More than one/None/Don't
know

15-5606 Drought and Drought Policy Survey
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2%

2%

15%

6%

5%

64%

3%

2%

1%

No Reduction/0%

Less Than 20%

20-25%

26-30%

Over 30%

No/Don't Know Reduction Amount

Yes/Know Of Rules

My usage was under

No Answer/Refused

Do you happen to know how much of a reduction in water use your local water agency was 
calling for last summer during the statewide drought?

Knowledge of Water Use Reduction
Few recall how large of a reduction in water use was called for last summer.

Q4.
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Yes
33%

No
50%

(Don't Know/
Refused)

17%

As far as you know, did your local water agency impose any fines or surcharges for using too 
much water during the statewide drought?

Knowledge of Fines
Only a third report that their local agency imposed fines during the drought.

Q5.
Attachment 4 
Page 7 of 28

Appendix E 
Page 69 of 144



16-6299 SCVWD Rates Increase | 8

Yes
34%

No
52%

(Don't Know/
Refused)

14%

32%

47%

21%

San Jose Other Cities

As far as you know, did your local water agency impose any fines or surcharges for using too 
much water during the statewide drought?

Knowledge of Fines by City
Recollection of fines or surcharges is similar in San Jose and other cities.

Q5.
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Reducing Water Use During the Drought
A majority felt that reducing their water use during the drought was relatively easy.

1: 19%

7: 5%

2: 15%

6: 7%

3: 21%

5: 16%

Easy
56%

(I didn't reduce my 
water use/ DK)

17%

Difficult
28%

Thinking about a scale where 1 is very easy and 7 is very difficult, how easy or difficult was it for 
you to reduce your water use during the drought?

Q6.
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Water Rates
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Water Attitudes
While there is widespread agreement that SCVWD already has enough money, most voters also trust 

the District to spend funds properly and less than a third are strongly opposed to rate increases.

Q12-14. Please tell me whether you strongly agree, somewhat agree, somewhat disagree, 
or strongly disagree with each of the following statements. 

38%

18%

31%

24%

40%

16%

15%

8%

3%

17%

15%

27%

6%

20%

24%

The Santa Clara Valley Water District
already has enough money, they just
need to do a better job of managing

it.

I trust the Santa Clara Valley Water
District to properly manage the funds

it collects.

Water rates are already too high, I’ll 
oppose any increase.

Strongly
agree

Somewhat
agree

(Don't
know)

Somewhat
disagree

Strongly
disagree
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Initial Support for Increase
Before hearing any details, half at least somewhat support increasing water rates to ensure a more 

reliable supply of water.

Q7. 

Strongly 20%
Strongly 26%

Somewhat 30% Somewhat 17%

Support
50% Oppose

43%

(Don't Know)
8%

In general, would you say you support or oppose modest increases in 
water rates to ensure a more reliable supply of water for our future? 
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Initial Support by Subgroup
Younger voters are likely to support increased rates to ensure a more reliable supply of water. 

Support varies considerably by geography.

50%

53%

46%

62%

44%

44%

36%

69%

48%

38%

44%

55%

59%

8%

7%

8%

9%

4%

13%

11%

4%

9%

10%

8%

8%

5%

43%

40%

45%

29%

52%

44%

53%

27%

43%

52%

48%

37%

37%

Overall

Men (49%)

Women (51%)

18-39 (33%)

40-64 (45%)

65+ (22%)

SCVWD 1 (15%)

SCVWD 2 (14%)

SCVWD 3 (13%)

SCVWD 4 (16%)

SCVWD 5 (14%)

SCVWD 6 (11%)

SCVWD 7 (17%)

Support (Don't Know) Oppose

Q7. In general, would you say you support or oppose modest increases in water rates to 
ensure a more reliable supply of water for our future? 
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Initial Support by Subgroup
Homeowners and water bill-payers are more likely to oppose modest rate increases, as are those wo 

found it harder to reduce their water use during the drought.

50%

54%
58%

27%
57%

47%

41%

41%
62%

44%

54%

55%
41%

42%
53%

8%

6%

6%

18%

5%

8%

9%

8%

8%

7%

8%

10%

3%

7%

9%

43%

40%
36%

55%
38%

45%

50%

51%
30%

49%

38%

35%
56%

51%
38%

Overall

White (44%)

Latino / Hispanic (14%)

Chinese* (7%)

Vietnamese* (7%)

Other Asian* (10%)

Other (19%)

Homeowner (60%)

Other  (40%)

Pays the bill (73%)

Other (26%)

Easy to reduce water use (56%)

Difficult to reduce (28%)

Aware of overage fines (33%)

Not aware (50%)

Support (Don't Know) Oppose

*use caution when generalizing the results among these groups due to small sample sizes

Q7. In general, would you say you support or oppose modest increases in water rates to 
ensure a more reliable supply of water for our future? 
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Support After Long-Term Projection Information
Support increases to well over a majority once voters hear more information about the need for 

investments in water supply reliability.

Q8. Given what you’ve heard, would you say you support or oppose modest increases in 
water rates to ensure a more reliable supply of water for our future? 

Despite the recent rain, our local water suppliers are continuing to evaluate long-term water supply needs for our area given 
future challenges such as droughts, climate change, and population growth. Projections show that in future drought years 

we may have to cut back water use by up to 30%. To prepare for water shortages during drought years, local water agencies 
are planning to invest in projects that would ensure a more reliable water supply like expanding reservoirs, expanding the 
use of recycled water and increasing storm water reuse. These investments would increase water rates for local residents, 

but would mean that customers would not have to make such significant cuts in water use during drought years.

Strongly
20%

26% 30%
20%

Somewhat
30%

17%

33%

13%

Support
50% Oppose

43%

(DK/Ref)
8%

63%
(+13%)

33%
(-10%)

4%

Initial Support Support After Long-Term Projection Info 
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Support After Additional Increase Information

Q9. Given what you’ve heard, would you say you support or oppose modest increases in 
water rates to ensure a more reliable supply of water for our future? 

Strongly
20%

26% 30%
20% 23% 21%

Somewhat
30% 17%

33%

13%

34%

18%

Support
50% Oppose

43%

(DK/Ref)
8%

63%

33%

4%

57%
(-6%)

39%
(+6%)

4%

Initial Support Support After 
Long-Term Projection Info 

Support After 
Additional Increase Info 

Rate increases to further improve water supply reliability would be in addition to already planned 
increases, primarily for maintaining and improving existing infrastructure.

Support decreases slightly after voters learn that these increases would come on top of other 
increases that are already planned, but a majority remains supportive.
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Attitudes Toward 
Specific Increases
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Strongly
26%

Strongly
25% Strongly

12%

Strongly
47%

Somewhat
32%

Somewhat
14%

Somewhat
19%

Somewhat
20%

Agree
58%

Disagree
39%

(Don't Know/
Refused)

2%

Agree
31%

Disagree
68%

(Don't Know/
Refused)

2%

Agree Disagree (Don't
Know/

Refused)

Agree Disagree (Don't
Know/

Refused)

Attitudes Towards Water Rates Increase
A majority would support a $5-10 per month increase. Twenty to $30 is a much harder sell.

Q10-11. Please tell me whether you strongly agree, somewhat agree, somewhat 
disagree, or strongly disagree with each of the following statements. 

I would support a $5-10 per month 
increase in water rates… 

I would support a $20-30 per month 
increase in water rates… 
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Strongly
30%

Strongly
22%

Strongly
23%

Strongly
28%

Somewhat
33%

Somewhat
13%

Somewhat
31%

Somewhat
15%

Agree
63%

Disagree
36%

(Don't Know/
Refused)

1%

Agree
54% Disagree

43%

(Don't Know/
Refused)

4%

Agree Disagree (Don't
Know/

Refused)

Agree Disagree (Don't
Know/

Refused)

Attitudes Toward a $5 to $10 Increase
Those who hear an increase amount only are more open to a $5-10 increase than those who also 

hear about the corresponding tradeoff in cutbacks.

Q11. Please tell me whether you strongly agree, somewhat agree, somewhat disagree, 
or strongly disagree with each of the following statements. 

In order to ensure a more reliable supply of water for our 
area, I would support a $5-10 per month increase in water 

rates now to invest in infrastructure for the future.

In order to avoid having to reduce my water use by more 
than 20% during drought years, I would support a $5-10 

per month increase in water rates now to invest in 
infrastructure for the future.

Rate Increase Only
n=200, MoE=±6.9%

Percent Reduction and Rate Increase
n=200, MoE=±6.9%
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Strongly
12%

Strongly
46%

Strongly
11%

Strongly
49%

Somewhat
21%

Somewhat
20%

Somewhat
17%

Somewhat
20%

Agree
33%

Disagree
66%

(Don't Know/
Refused)

1%

Agree
28%

Disagree
69%

(Don't Know/
Refused)

3%

Agree Disagree (Don't
Know/

Refused)

Agree Disagree (Don't
Know/

Refused)

Attitudes Toward a $20 to $30 Increase
Including the reduction tradeoff does not make a $20-30 increase more palatable.

Q10. Please tell me whether you strongly agree, somewhat agree, somewhat disagree, 
or strongly disagree with each of the following statements. 

In order to ensure a more reliable supply of water for our 
area, I would support a $20-30 per month increase in water 

rates now to invest in infrastructure for the future.

In order to avoid having to reduce my water use by more 
than 10% during drought years, I would support a $20-30 

per month increase in water rates now to invest in 
infrastructure for the future.

Rate Increase Only
n=200, MoE=±6.9%

Percent Reduction and Rate Increase
n=200, MoE=±6.9%
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Support and Attitudes - Rate Increase Only

52%
48%

66%

59% 60%

54%

63%

54%

33%
28%

Rate Increase Only Percent Reduction and Rate Increase
Initial Support for
Increased Rates

Support After 
Additional Increase

Support After Long-
Term Projection Info

Agree: Would Support
$20-30 Increase

Agree: Would Support 
$5-10 Increase

Although we don’t see that explaining the limit on cutbacks is helpful, note that those who heard 
about the reduction targets were less supportive of rate increases throughout.
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Support Segmentation: Increase in Water Rates

Support both the 
$5-10 and $20-

30 increase
29%

Support the
$5-10 increase

29%

Oppose 
both/Else 

42%

Just under a third support both increase amounts. The same number support the smaller 
increase only.  
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Support Segmentation by Subgroup
Younger voters and renters are most likely to be supportive of both increases.

33%
26%

42%
22%
25%

34%
36%
35%

25%
19%
19%

22%
40%

23%
35%

36%
23%

28%
31%

30%
31%

23%

27%
35%

26%
49%

25%
27%

30%
28%

29%
29%

28%
26%

39%
44%

28%
46%

52%

40%
29%

39%
26%

56%
54%

48%
32%

48%
37%

36%
52%

Men (49%)
Women (51%)

18-39 (33%)
40-64 (45%)

65+ (22%)

White (44%)
Latino / Hispanic (14%)

Chinese* (7%)
Vietnamese* (7%)

Other Asian* (10%)
Other (19%)

Homeowner (60%)
Other  (40%)

Pays the bill (73%)
Other (26%)

Easy to reduce water use (56%)
Difficult to reduce (28%)

Support both the $5-10 and $20-30 increase Just support the $5-10 increase Oppose both/Else

*use caution when generalizing the results among these groups due to small sample sizes Attachment 4 
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Willingness to Pay for Specific Improvements
Expanding purple water use and storm water capture and updating aging infrastructure are the 

specific improvements for which voters are most willing to pay increased rates.

Q15-Q25. I’m going to read you a list of improvements the Santa Clara Valley Water District could make to ensure a more 
reliable supply of water. These improvements could potentially lead to changes in water rates. For each one, please indicate your 
willingness to pay increased rates for each type of improvement. Please use a scale from 1 to 7, where 1 means you are not at all 
willing to pay higher water rates for that item, and 7 means you are very willing to pay higher water rates for that item.

36%

34%

33%

25%

24%

23%

22%

21%

20%

20%

16%

16%

15%

15%

15%

13%

16%

10%

10%

15%

12%

11%

14%

18%

16%

15%

15%

19%

16%

19%

17%

18%

20%

67%

67%

64%

56%

52%

58%

48%

50%

53%

50%

47%

Expanding the use of recycled water for irrigation and industrial
uses

Expanding systems that allow us to capture more storm water
for reuse

Updating aging infrastructure to protect our current water
supply

Expanding gray water programs such as rebates for connecting
bathroom sinks and showers to irrigation systems

Using advanced, state-of-the-art treatment methods to purify
recycled water for drinking

Increasing water storage by expanding local reservoirs

Investing in desalination technology

Increasing water storage by investing in reservoirs and
groundwater storage outside the county

Expanding the use of highly purified recycled water for drinking

Providing incentives for agricultural and commercial
landowners to make permanent reductions in water use

Investing in storage and conveyance improvements to maintain
the level of imported water from the Sacramento-San Joaquin…

7 – Very willing 6 5 Total
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Willingness to Pay for Potable Reuse
State-of-the-art treatment of recycled water for drinking generates slightly more enthusiasm than 

highly purified recycled water. 

Q15-Q25. I’m going to read you a list of improvements the Santa Clara Valley Water District could make to ensure a more 
reliable supply of water. These improvements could potentially lead to changes in water rates. For each one, please indicate your 
willingness to pay increased rates for each type of improvement. Please use a scale from 1 to 7, where 1 means you are not at all 
willing to pay higher water rates for that item, and 7 means you are very willing to pay higher water rates for that item.

24%

20%

13%

15%

15%

17%

52%

53%

Using advanced, state-of-the-art treatment methods to purify
recycled water for drinking

Expanding the use of highly purified recycled water for drinking

7 – Very willing 6 5 Total
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Forced Choice: Worth Investing Now?
Just about half agree that it’s worth it to pay more now to be prepared for future dry years and avoid 

big water restrictions later.

Q26. Now I’d like to read you a pair of statements. Please tell me whether the first one or 
the second one is closer to your opinion.

52%

41%

7%

...It’s worth it to pay a little more in water rates now to 
ensure an adequate water supply in future dry years and 
avoid having to drastically reduce water use because of 

water restrictions.

Raising our rates now to avoid future water restrictions 
just isn’t worth it. California has always had periods of 

drought, but eventually it starts raining again, and we can 
all reduce our water use a little when it’s needed. 

(Both/Neither/Don't know)
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Forced Choice: Cost Sharing
Half feel that residents and businesses should all share the cost of ensuring an adequate water 

supply, while slightly fewer say it’s not fair for residents to shoulder the burden. 

Q27. Now I’d like to read you a pair of statements. Please tell me whether the first one or 
the second one is closer to your opinion.

43%

50%

7%

It’s not fair to ask residents to shoulder the burden of 
paying for rate increases when the reason we won’t have 
enough water in the future is because of developers and 

corporations increasing demand.

Having a reliable water supply benefits everyone in Santa 
Clara County—residents and businesses alike—and we 
should all share the cost of making sure there’s enough 

water to go around.

(Both/Neither/Don't know)
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Contacts

Jessica Polsky
510-550-8933

jessica@emcresearch.com

Sianna Ziegler
206-204-8045

sianna@emcresearch.com

Ruth Bernstein
510-550-8922

ruth@emcresearch.com
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January 2018 Stakeholder Workshops Summary 

Participants 

Bay Area Water Supply and Conservation Agency 
California Water Service  
City of Milpitas 
City of Morgan Hill 
City of Mountain View 
City of San Jose 
City of Santa Clara 
Individual Residents 

Joint Venture Silicon Valley 
League of Women Voters 
Midpeninsula Regional Open Space District 
Restore the Delta 
San Jose Water Company 
Sierra Club Loma Prieta Chapter 
SPUR 
Sustainable Silicon Valley 

Two participants provided written comments (enclosed) with copies to the Board or a request to share 
with the Board. 

Question/Comment Response at Workshop 
Demands 
Retailers noted that UWMP projections are 
high, and actual demands have been flat, but 
WSMP projections (i.e. Trending Scenario) 
show increasing demand. 

Trying to find balance.  Don’t want to overestimate or 
underestimate. 

Have we looked at the impacts of increasing 
rates on water use? 
Need to add San Jose/Santa Clara interruptible 
contracts to contingency plan.  Potential for 
increased demands on SCVWD system. 
Population increases are not driving demands.  
Decline in Delta supplies are not because of 
increasing demands. 
Level of Service/Droughts 
Should look at a lower level of service 
(mandatory restrictions and conservation 
targets combined with incentives) to force 
more efficient use of water.  Look at Santa 
Monica’s self-sufficiency goals. 
Should look at a lower level of service to 
reduce the level of investment needed.  Should 
look at level as low as meeting 70% of demands 
during droughts. 
Don’t want to invest in a higher level of service 
if the District is going to call for water use 
reductions/short-term conservation that is 
inconsistent with its Water Shortage 
Contingency Plan. 
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Question/Comment Response at Workshop 
Need to be careful about lowering the level of 
service.  If it is too low, people will want to 
wheel water into the county using the District’s 
facilities. 

 

Describe cost of shortage during last drought – 
make part of the story. 

 

How do we deal with Statewide mandates that 
may exceed what is actually needed during 
droughts? 

Participate in regulatory process; communicate that 
we’ve made investments to avoid having to mandate 
extreme reductions; communicate that we have been 
effective at water conservation programs and building 
a portfolio with investments in water use efficiency 
and water reuse. 

Enhance cooperation between elected officials 
at the beginning of droughts.  Can reduce 
impacts on rates by implementing earlier water 
shortage contingency plan actions. 

 

Look at frequency as well as magnitude of 
shortages. 

We do, but difficult to present to most stakeholders. 
 

Projects 
Agricultural Water Use Efficiency – Lost 
opportunity to not have a project dealing with 
agricultural water use efficiency. 

 

California WaterFix – Unclear how California 
Water Fix protects existing supplies and boosts 
water supply reliability. 

 

California WaterFix – Look at 
scenarios/portfolios that don’t include 
California WaterFix.  Specifically, look at 
potable reuse, water conservation, recycling, 
stormwater capture, leak reduction, and 
technology/innovation.  Stakeholders mixed on 
looking at new dams. 

 

California WaterFix – How will costs and yields 
be affected by moving forward with a single 
tunnel?  Would the project still include three 
new intakes in the North Delta? 

 

California WaterFix – Costs seem unrealistically 
low and yields seem unrealistically high. 
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Question/Comment Response at Workshop 
Conservation - Why not do more?  We already have done the low-hanging fruit and are 

working on the stuff in the middle.  However, water 
conservation programs are voluntary and there are 
some people we won’t be able to reach no matter 
how much money we offer.  We have direct 
installation programs that people don’t utilize.  But, 
we are also looking for new technology and 
innovation.  We offer grants through the Safe Clean 
Water Program to support developing new program. 

Desal/Brackish Groundwater Treatment South Bay desal and shallow groundwater treatment 
not necessarily feasible.  Regional desal seems like 
best option at this time, but needs to be a cooperative 
project.  Still on BARR list and still on SCVWD list. 

Groundwater Banking – Need to be more 
transparent about the issues with getting 
Semitropic water back in 2015.  The lack of 
exchange capacity can be a significant issue. 
Land Fallowing during droughts. Benefits primarily in Gilroy, less benefit in Morgan Hill 

where needs are greater in drought.  On the list of 
potential projects. 

New Dam in Coyote Watershed for Flood 
Protection 

The water supply benefits of new storage seem 
relatively low, especially when operated primarily for 
other benefits (fisheries, flood protection, etc).  Will 
forward to One Water team since the benefits would 
primarily be flood protection. 

Onsite Reuse and Water Use Efficiency – 
Distributed reuse and water use efficiency 
across sectors (including commercial and 
industrial) can add sustainability to local water 
supply reliability and reduce the costs of 
projected shortfall.  Includes rainwater capture 
and landscape retrofits. 
Onsite Reuse and Water Use Efficiency – When 
people use rain barrels and do onsite reuse, 
they will better realize the value of water and 
use it more carefully. 
Pacheco Reservoir – Need to clarify where the 
water supply yield is coming from.  Is it from 
the Pacheco Creek watershed or surplus CVP 
supplies?  Also, when is water going to local 
fishery and Refuges. 
Pacheco Reservoir - Why is the yield so low 
from such a large reservoir?  Costs seem out of 
proportion to yield. 

We’re assuming a lot of the local runoff is going to 
fishery releases.  Some of the benefit of the project is 
associated with reoperations/additional flexibility. 

Attachment 5 
Page 3 of 20

Appendix E 
Page 93 of 144



Question/Comment Response at Workshop 
Pacheco Reservoir – Would like to have more 
specific information on when the District is 
losing water because San Luis Reservoir spills. 

 

Pacheco Reservoir – Wouldn’t moving from 
San Luis Reservoir to Pacheco Reservoir 
transfer the algae problem to Pacheco 
Reservoir? 

 

Pacheco Reservoir – Staff needs to be clear 
with Board that the project needs to be 
combined with multiple other projects in order 
to meet the reliability target. 

 

Potable Reuse – Los Gatos – Need to make 
sure the Board is aware of the downside of P3, 
especially since there will be excess capacity in 
wet years and will need to ramp down 
production at the plant. 

 

Potable Reuse – Los Gatos – Seems like it is 
pretty certain to happen.  Why not use that as 
the baseline for all portfolios?  California 
WaterFix not as certain. 

Since we don’t have agreements and permits in place, 
there is still some uncertainty.   

Potable Reuse should be characterized as low 
risk. 

 

No Regrets Package – Meets ecosystem and 
environmental justice objectives. 

 

Non-Potable Recycled Water – Interested in 
seeing expanded recycled water.  Where is 
recycled water in the plan? 

Assuming retailer projections for recycled water from 
the Urban Water Management Plans.  Need to add 
the Countywide Water Reuse Master Plan and existing 
plans/studies to the project list. 

Recycled and Purified Water – The Countywide 
Water Reuse Master Plan should be completed 
before finalizing the Water Supply Master Plan 
to avoid a “cart before the horse” situation.  
Overall goal for water reuse should be as much 
as possible. 

The purpose of the Water Supply Master Plan is to 
define the District’s strategy for providing a reliable 
and sustainable water supply, which includes defining 
the preferred mix of water supplies and demand 
management for the future.  The Countywide Water 
Reuse Master Plan will define how to achieve the 
water reuse goals established by the Water Supply 
Master Plan. 

Reservoir Storage – Need to consider flood 
control storage in reassessing yield from our 
local reservoirs.   

 

Shallow Groundwater – Should look at reusing 
water from dewatering sites. 

 

SFPUC – They have high rates and high 
reliability in droughts.  Can we get water from 
them? 

They are actually looking for additional drought year 
supplies. 
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Question/Comment Response at Workshop 
Surface Water Storage Projects – It seems like 
a stretch to say dams have ecosystem benefits.  
Maybe label the objective as “Prop 1 
Ecosystem Benefits.” 

 

Costs and Water Rates 
Should not make decisions about projects 
based on unit costs (cost/AF).  Unit costs don’t 
tell the whole story and can be used to force 
decisions to implement unsustainable projects. 

 

The District’s strategy should be scalable and 
flexibility, so it can be implemented as needed 
with climate change and supply and demand 
changes. 

 

Most expensive supply is the water you don’t 
have. 

 

What is/is not included in the water rates 
forecast? 

The baseline scenario includes California WaterFix, 
Potable Reuse (up to 45,000 AFY), No Regrets, and 
Transfer-Bethany Pipeline. 

Not clear to public that all the projects the 
District has on its list are needed now and for 
future droughts.  We shouldn’t overinvest.  Are 
we planning on a gold-plated Cadillac when we 
really just need a Volkswagen? 

 

Need to have simple and clear explanation of 
what is needed and why. 

 

Staff seems to have a good handle on 
appropriate investment levels.  Concerned that 
some may want unnecessary expensive 
projects.   

 

Staff should make it clear that adding 
expensive projects isn’t needed to meet future 
needs at this time.  In other words, show that 
the costs of adding projects does not result in 
commensurate increasing is reliability. 

 

Need to show the rate impacts of the different 
projects and portfolios.    

 

Need to make sure that investments are made 
at the appropriate time.  Don’t build a project 
now that isn’t needed for 40 years. 

 

The District should consider how it wants the 
public to perceive its actions.  When the District 
sets rates, is it demonstrating that it is 
conscientious with regard to minimizing rate 
increases or will it appear that the District is 
spending unnecessarily. 
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Question/Comment Response at Workshop 
Proposed rate increases are substantial and 
don’t leave room for retailer needs in their 
systems. 

 

Don’t propose a $2 billion CIP if there is only a 
$1 million budget. 

 

Need to have sustainable rates as well as a 
reliable water supply.  The rates don’t seem 
sustainable. 

 

Timing is important.  Some of these projects 
can wait. 

 

Very difficult to justify 10% rate increases, 
essentially doubling rates over next 10 years, 
after they already doubled last 10 years.  And 
some of these projects will have costs past 
Darin’s forecast, are rates going to double 
again in the next 10 year window.  This is not 
sustainable.  

 

Haven’t adequately considered the effect of 
increased rates on demands.  Rates are going 
up and demands are going down. 

 

Affordability needs to be a consideration.  
Discrepancy between the effect of rate 
increases on the east side vs. west side. 

 

Break out rate impacts without Prop 1 Water 
Storage Investment Program funding. 

 

Lower income people are hit harder by rate 
increases, but not drought surcharges. 

 

Do newcomers pay for new water 
requirements? Are there development fees?  

Something at least one Board member is really 
interested in.  Challenging because 1) new 
development doesn’t appear to be increasing water 
use and 2) SCVWD is not a land use agency. 

Are impact fees included in the costs of 
projects? 

No, but will consider potential sources of revenue in 
developing the financing plan. 

Other 
Staff should explain why “previously 
considered” projects were cut from the project 
list. 

None of the projects are off the list forever.  Some do 
not make sense at this time because 1) there are 
lower cost and/or more effective projects that 
achieve the same purpose or 2) there are issues with 
feasibility at this time.  Staff will try to improve the 
descriptions on the project list. 

Add a risk column to project summary table.  
Provide incentives to local urban growers who 
provide fresh produce to low income families 
via community gardening projects. 
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Question/Comment Response at Workshop 
Should include ongoing recycled and purified 
water studies on the project list, e.g., 
Sunnyvale and Palo Alto partnerships, South 
County Recycled Water Master Plan.  Should 
also consider direct potable reuse. 

 

Does the District have a recycled water target? Yes, 10 percent of supply by 2025. 
Would like to see information on the 
Countywide Water Reuse Master Plan on the 
District web site. 

 

Do not appear to be trying to reduce reliance 
on Delta.  Please document how reduced 
reliance is measured.  Disagree that reduced 
reliance means a lower percent of Delta water 
in the portfolio - believe it should be a 
reduction in water from the delta. 

 

People want to reduce water use so there is 
more water in the Delta and in creeks. 

 

Please put workshop materials on website.  
The District should do more meetings like this.    
 

Attachment 5 
Page 7 of 20

Appendix E 
Page 97 of 144



From: Patrick Ferraro
To: Tracy Hemmeter
Cc: Jerry De La Piedra; Board of Directors; Barbara Keegan; Katja
Subject: Re: SCVWD Water Supply Master Plan Workshop Presentation
Date: Monday, January 22, 2018 12:46:21 PM
Attachments: image001.png

WSMP Update 2018 01 12.pptx

Thanks Tracy and Jerry.

The workshop was well worth attending and I complement you both for fielding many tough
questions and concerns about the track that the DRAFT Master Plan implies.

I want to re-state my concern that conducting a Water Reuse Master Plan should be
completed before the finalization of the Water Supply Master Plan.Otherwise, the product will
be a classic " cart-before-the-horse" 

I was greatly encouraged last month by the "No Drop Left Behind" seminar sponsored by
Sustainable Silicon Valley at the Mt. View Microsoft campus. Industry engagement in
distributed reuse and water use efficiency can add substantially to local water supply
reliability and reduce the projected costs of shortfalls. The same applies to domestic reuse,
rainwater capture and landscape retrofits.

Affordability has become a greater concern for county residents and business, as evidenced by
the well-organized resistance to San Jose Water Company's recent rate increase requests to the
CPUC and the damage done during their administrative approach to implementing the
mandated use reduction during the last drought. But again, I object to decision making based
on unit costs developed to force decisions to implement unsustainable projects.

The "One Water" approach requires that the issue of flood control storage be a major
consideration for re-assessing the yield from our local water resources. Also, the discussion
has skipped the costs and benefits of direct potable reuse, which of course has the added risk
of lack of public acceptance. The benefits to improving Delta water quality by blending with
product water from the purification plants and reducing the need for Delta water make this
project worth considering now.

Thanks again for your hard work and public service to our local communities.

Never Thirst!

Pat Ferraro, Former Director, SCVWD

On Mon, Jan 22, 2018 at 9:12 AM, Tracy Hemmeter <themmeter@valleywater.org> wrote:

Hi all,

 

Thanks to those of you that could attend the Water Supply Master Plan workshop on
1/12/18.  I’m still working on updating our web page to have more current information, but
thought I should at least get you the presentation from the workshop.  There are some
project specific slides at the end that I didn’t use during the presentation, but I thought they
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From: AlMeg
To: Tracy Hemmeter
Cc: AlMeg
Subject: material for consideration: Re: Santa Clara Valley Water District staff are holding a workshop on Friday, January 12 10AM-12Noon
Date: Wednesday, January 10, 2018 11:24:43 AM
Attachments: image001.png

AG.MG commnt memo re 2017 Wat Supp Mast Plan .docx
WaterFix memo for Oct 17  2017 SCVWD mtg.docx

Hello, Tracy,

I just received your notice as a "forward", and would appreciate your seeing that my e-mail is added to your list of recipients, so that in the future, advance
notice will be provided to my husband and me   We look forward to participating in Friday's meeting

My husband and I re-submit the two attached documents (our memos, concerning water supply and the related WaterFix, previously submitted to the
SCVWD Board) for inclusion in tomorrow's meeting and consideration by SCVWD staff, the Board and the public

Thank you

Best regards,

Meg Giberson
amgibr-lwv@yahoo com

From: Tracy Hemmeter [mailto themmeter@valleywater org] 
Sent: Thursday, December 28, 2017 8:28 AM
Cc: Nina Hawk <NHawk@valleywater org>; Garth Hall <ghall@valleywater org>; Jerry De La Piedra <GDeLaPiedra@valleywater org>; Rick Callender <rcallender@valleywater org>;
Rachael Gibson <rgibson@valleywater org>; Paul Randhawa <PRandhawa@valleywater org>
Subject: SCVWD Water Supply Master Plan Workshop - 1/12/18
 
Santa Clara Valley Water District (District) staff are holding a workshop on Friday, January 12, 2018, to get input on different water supply strategies that are being considered
for the District s Water Supply Master Plan   The Water Supply Master Plan is the District s strategy for providing a reliable and sustainable water supply into the future in a cost-
effective manner   At this workshop, staff will go over projected future water supplies and demands, describe the new projects being considered for the Water Supply Master
Plan, and present potential water supply strategies for stakeholder discussion and input   The input will be presented to the District Board as part of the next Water Supply
Master Plan update, probably in February 2018   The most recent update provided to the Board is available by clicking here    I have also attached a summary of the projects that
we are currently including in the potential water supply strategies
 
Workshop time and location:
 

Date:  Friday, January 12, 2018

Time:  10:00 am to Noon

Location:  District Headquarters Boardroom, 5700 Almaden Expressway, San Jose, 95118

Please RSVP so we can make sure we have appropriate number handouts and seats
 
Happy New Year!
 
Tracy
 

TRACY HEMMETER
SENIOR PROJECT MANAGER
Water Supply Planning and Conservation
Santa Clara Valley Water District
5750 Almaden Expressway  San Jose  CA  95118
(408) 630-2647
themmeter@valleywater.org

___________________________________________________
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TO:  Honorable Members of the Santa Clara Valley Water District Board 
 
FROM: Alan and Meg Giberson, ratepayers 
 
RE:   2017 Water Supply Master Plan  
 
DATE:  September 19, 2017 
 
 
The Delta Reform Act of 2009 mandated reducing reliance on the Delta eight years ago.  Water 
Code § 85021.  The Water Supply Master Plan and update of 2012 and 2015 could have included 
these “no regret” projects, and more.   
 
However, SCVWD’s 2017 Water Supply Master Plan (current draft) still looks to increase 
imports through WaterFix, seeking a projected 41,000 afy from WaterFix (more even than the 
39,000 afy projected shortfall that was identified last week in the SCVWD 9/12/2017 staff 
packet “modeled long-term average” graphic).   
 
Too much time and money have been spent on WaterFix tunnels, a project that is fraught and 
tainted by too many unknowns and behind-the-scenes negotiations, dodgy ownership and 
payment options.  It is time to look to local and regional projects for the “shortfall” water and put 
a hold—preferably permanent—on WaterFix. 
 
Strategies to reduce reliance on imported water such as conservation, recycling and stormwater 
capture can more than compensate for projected future delivery shortfalls (even without 
WaterFix).   
 
Singapore, for example, with a population three times that of Santa Clara County, currently 
meets 40% of its water demand (~192,640 afy) with recycled water.  By 2060 Singapore expects 
to meet up to 55% of its demand.  Recycled water has allowed industries there to reduce their 
costs because of the high level of purity in the recycled water. 
 
Creative local solutions acknowledging our situation should be pursued.  Some of Santa Clara 
County is at or below sea level, where buildings’ lower levels are impacted by infiltrating water:  
basements of both residences and businesses need to be fitted out with pumps to remove the 
continuing inflow of water.  At a recent SCVWD hearing, Roger Castillo, a local RCD director, 
pointed to the obvious:  the water that pump stations remove from downtown buildings could be 
pumped to the upper watersheds to replenish the system.  Palo Alto residents complained several 
years ago about large new construction that required ongoing pumping of basements—which 
then lowered the groundwater level for their areas.  The same basement pumping situations are 
occurring elsewhere in this county. 
 
Demand and supply can be managed through thoughtful, proactive, investments in projects that 
will benefit the health of our economy, our Bay and our community, as well as those of the 
Delta.  What has been proposed in the “No Regrets Package” is a good start, but needs to be 
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pursued more intensively.  Growing population doesn’t have to mean increases in water use.  
Strategies that involve less imported water can meet reasonable demands. 
 
The time factor also should be accounted for.  The “no regrets” package can be started 
immediately, with costs and construction overseen by our local authorities, with foreseeable 
benefits to our economy.  The WaterFix will not be operational for well over a decade, with as-
yet-undetermined costs and uncertain product, but whose costs will require more 
ratepayer/taxpayer dollars immediately. 
 
A State Water Resources Control Board policy established a mandate (in 2009) to increase the 
use of recycled water in California: 

We strongly encourage local and regional water agencies to move toward clean, 
abundant, local water for California by emphasizing appropriate water recycling, water 
conservation, and maintenance of supply infrastructure and the use of stormwater 
(including dry-weather urban runoff) in these plans; these sources of supply are drought-
proof, reliable, and minimize our carbon footprint and can be sustained over the long-
term. 

 
The SCVWD should consider the following examples of conservation and recycling projects that 
have been successfully planned or successfully implemented by others, as projects to emulate. 
 
 
Water conservation—we are doing well, but could do better:  Santa Clara Valley and Santa 
Clara Valley Water District can meet future demand even without WaterFix. 
 • There would be a shortfall of about 23% of our modeled long-term average Delta 
imports in a future with no WaterFix (assuming the 39,000 afy shortfall mentioned in last week’s 
memo) and increased restrictions on water from the Delta; according to SCVWD predictions —
future shortfalls could equal 37,000 afy (average year, 2040) to 137,000 afy (drought, 2040) 

• Conservation in the recent drought has already saved 28% according to SCVWD 
(approximately 84,000 afy);  
 • conservation predicted in the 2012 Water Master Plan shows that conservation and 
water recycling strategies will reduce Delta water reliance by 25%. 
 
 
Water recycling—we could do more: 
 • SCVWD looks to only 32,000 acre-feet per year (afy) of non-potable recycled water 
by 2040.  Current recycle figure for the county is up to ≈15,000 afy.  (population of Santa Clara 
County ~ 1.9 million) 
 • Singapore (population ~ 5.7 million) recycles wastewater effectively 

- recycled currently meets 40% water demand (~192,640 afy) 
- has allowed industries to reduce their costs because of the high level of purity in 

the recycled water. 
 • Orange County Water District already recycles 103,000 afy that it uses to recharge its 
underground aquifer for drinking water purposes (unit cost $525 with subsidies and $850 without 
subsidies) 
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 • LA County Sanitation Districts, in partnership with Metropolitan Water District, are 
planning a Regional Recycled Water Program with an eventual production target of up to 
168,000 afy 
 • The LADWP reported in May 2010 that its water recycling/replenishment will use 
"about 50% less energy than it takes to import water from Northern California and the Colorado 
River and it will lessen the strain on California's Bay Delta." 

• An April 2017 SCVWD/EMC survey showed many more voter/customers willing to 
pay for recycled water than were willing to invest in maintaining the level of imported water 
from the Sacramento-San Joaquin [Delta] 

• A survey by the Bay Area Council in 2015 found 88 percent in favor of expanding 
recycled water programs (See:  http://www.bayareacouncil.org/news/2015-bay-area-council-
poll/ .) 

• DWR’s 2005 Water Plan found that “[t]here is a potential of about 0.9 million to 1.4 
million acre-feet annually of additional water supply from recycled water by the year 2030.” 
 • Consequences of not cleaning up wastewater could be fines of $5 billion to $10 billion, 
which could be imposed on sewage treatment plants around the Bay for discharging substances 
that are fouling the Bay (http://www.mercurynews.com/bay-area-news/ci_24630366/san-
francisco-bay-waters-are-becoming-clearer-but)    
  
 
Local stormwater capture could potentially replace a large part of Santa Clara Valley’s 
imported water.    

• SCVWD used imported water to fill its groundwater basins, even when local water 
from this past rainy winter could have been used to recharge our local aquifers.  (See:  
http://www.mercurynews.com/2017/03/02/water-district-perc-ponds-pass-on-turbid-water-full-
of-sediment/ ).  As SCVWD says, local aquifers hold nearly half the water used in the county 
and constitute a vast storage capacity (> 2 times local reservoirs).  

• “Groundwater basins are the only thing that even approximate in size of storage 
[what] we’re going to lose when we lose our snowpack in the decades to come.”  (Felicia 
Marcus, SWRCB Chair, speaking at a GGU water law conference, Jan. 2015) 

• Los Angeles has proposed long-term stormwater capture of 179,000 acre-feet/year 
(conservative estimate) to 258,000 acre-feet/year (afy) (aggressive estimate) by 2099.  Santa 
Clara Valley receives about the same amount of precipitation as LA and should prepare the same 
aggressive program.   

• LA might even capture up to 300,000 afy stormwater says Dr. Richard Luthy, a 
Stanford professor of civil and environmental engineering and the director of the National 
Science Foundation’s Engineering Research Center.  
https://mavensnotebook.com/2016/08/18/stormwater-capture-treatment-and-recharge-for-urban-
water-supply/ 

• The October 2014 stormwater capture bill signed by Gov. Brown points to the 
opportunity to capture more than 600,000 afy within the Bay Area and Southern California.   
 
 
Population growth, other areas’ experience has shown, does not mean greater water 
demand (although population growth appears to be SCVWD stated reason for greater 
projected demand).   

Attachment 5 
Page 13 of 20

Appendix E 
Page 103 of 144

http://www.bayareacouncil.org/news/2015-bay-area-council-poll/
http://www.bayareacouncil.org/news/2015-bay-area-council-poll/
http://www.mercurynews.com/bay-area-news/ci_24630366/san-francisco-bay-waters-are-becoming-clearer-but
http://www.mercurynews.com/bay-area-news/ci_24630366/san-francisco-bay-waters-are-becoming-clearer-but
http://www.mercurynews.com/2017/03/02/water-district-perc-ponds-pass-on-turbid-water-full-of-sediment/
http://www.mercurynews.com/2017/03/02/water-district-perc-ponds-pass-on-turbid-water-full-of-sediment/
https://mavensnotebook.com/2016/08/18/stormwater-capture-treatment-and-recharge-for-urban-water-supply/
https://mavensnotebook.com/2016/08/18/stormwater-capture-treatment-and-recharge-for-urban-water-supply/


• In fact, LA population grew by one million while water demand stayed at about the 
same level for the past 45 years or so.   
https://www.newsdeeply.com/water/articles/2016/11/08/how-water-use-has-declined-
with-population-growth (Also see:  Urban Water Demand in California to 2100:  
Incorporating Climate Change (Aug. 2012) http://pacinst.org/wp-
content/uploads/2014/04/2100-urban-water-efficiency.pdf) 

 • San Francisco Public Utilities Commission saw water use drop 17 percent for its 
retail customers between 2005 and 2015 while population increased by 10 percent.   
 • SCVWD in its 2012 Water Master Plan looked to a population growth of only 600,000 
people by 2035 (ABAG projection) yet claimed that growth will result in an increase in water 
demands of 94,000 afy by 2035 
 
 
Leaks account for a lot of lost water: 

• “Studies suggest that leak detection surveys could reduce annual water losses 
by 260,000 gallons per mile surveyed, at a cost of $300 per mile.”  Oct. 2016, The Cost 
of Alternative Water Supply and Efficiency Options in California (Pacific Institute)  
•  DWR estimates that leaks in water district distribution systems siphon away more than 
700,000 acre-feet of water a year in California—enough to supply 1.4 million homes for 
a year.  Audits of water utilities have found an average loss through leaks of 10 percent of 
their total supply. [From Governor’s 5/9/2016 drought message]  
• Finding leaks in pipes may get easier -- saving money and water according to an MIT 
study. 
https://www.wateronline.com/doc/finding-leaks-while-they-re-easy-to-fix-
0001?vm_tId=2015739&user=92da4b24-340f-483f-abe0-
59407f92cf31&utm_source=et_10759433&utm_medium=email&utm_campaign=WOL_
08-10-2017&utm_term=92da4b24-340f-483f-abe0-
59407f92cf31&utm_content=Finding+Leaks+While+They%2527re+Easy+To+Fix 
 

 
Local jobs are created by local/regional projects (that can’t be outsourced): 

• SEIU Local 721—the largest public sector union in Southern California—opposes 
California WaterFix/tunnels and questions the financial plan and higher costs of WaterFix.  Their 
July 13, 2017 letter enumerates the jobs that environmentally sustainable water capture at the 
local level can create.  SEIU Local 721 supports recycling and stormwater capture  (Letter 
already submitted to SCVWD Board).    

• The Sacramento Regional Sanitary upgrade will create up to 600 construction jobs (at 
peak construction) (see:  http://www.kcra.com/article/600-workers-will-build-2b-mega-project-
in-sacramento/6419879).  Similar projects locally could create local jobs. 
 
 
Tech:  Silicon Valley technology can address many of these water supply issues, by using its 
ability to innovate, not by promoting an improvident WaterFix project.   
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Dams are a questionable proposition: 
 • dams and their reservoirs leak or lose billions of gallons of water to 
evaporation:  https://projects.propublica.org/killing-the-colorado/story/arizona-cotton-drought-
crisis 

• a 2016 algae bloom in San Luis Reservoir became severe, resulting in an advisory level 
upgraded to “warning” from “caution”  
http://www.fresnobee.com/news/local/article110480652.html   

 
 
Conclusion:  The proposed WaterFix has too many unknowns and uncertainties; it is not the 
water solution for Santa County residents and ratepayers.  Other, better solutions should be 
aggressively pursued.   
 
WaterFix unknowns and problem issues, for example, include:   

• the accusation that taxpayer money was “wrongly used” to plan California water 
tunnel project according to an Inspector General report (federal), issue covered by the LA Times  
http://www.latimes.com/local/california/la-me-water-tunnel-funds-20170908-story.html (some 
$50-80 million, depending on media reporting).  Transparency and accountability have been 
lacking in this process 

• whether WaterFix will be legally considered part of the SWP—an issue to be decided 
in “validation action” in Sacramento Court;  
• if WF is not found to be part of SWP, then there is questionable ability under Water 
Code to authorize bonds to construct, etc. 
• who will control project if “validation action” fails and DWR is not “owner”  

-proposal that Joint Finance JPA, or “designee”, could assume ownership, with 
question of who would control then (“ongoing negotiations, discussions” are 
being held, in private) 
-“In the scenario that DWR does not have the authority, SWP contractors that 
are members of the Finance JPA would have to ‘step up’ to pay the debt service 
for the outstanding Finance JPA Bonds.”  (from previous SCVWD Bd. Agenda 
Memo, Item 2.1, § F.1) 

• whether State Water Board will allow the change in point of diversion to the proposed 
northern intakes (if not, the project will not go forward); the continued hearings on that 
are scheduled to begin in Jan. 2018 
• WaterFix project projected capital costs $16.7 billion, that may ultimately cost up to 
$60 billion or more, including debt financing 
• an ultimate high cost to SCVWD ratepayers (risk volatility is inherent in project) 
• ultimate water allocation amount  

-can depend on % from SWP, CVP, etc., regulatory actions, SLR, climate change  
-SCVWD looks to approximately 28,000 to 44,300 afy gain from WaterFix 

• opt-in/opt-out “choices”:  opt-in for CVP participation in WF; opt-out of SWP 
participation in WF 
• will ratepayers of Santa Clara County still have to pay for WaterFix even if SCVWD 
opts out of participation in SWP part of WaterFix; will SCVWD opt in to participation 
under CVP? 
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October 13, 2017 
 
TO:  Honorable Members of the Santa Clara Valley Water District Board 
 
FROM:  Alan and Meg Giberson  
 

RE:   October 17, 2017, SCVWD WaterFix meeting 
 
California WaterFix (CWF or WF) is a fantasy project.  The years-long process of “study” has left 
a “project” that seems no more real than it did 10 years ago because so much about it is 
unknown.  Only 5% to 10% of the project has been designed so far; 90% to 95% of its design has 
yet to be determined.  With its legal status as part of the SWP uncertain, with construction 
costs unknowable because of WaterFix’s incomplete design stage, with as-yet-undeterminable 
borrowing costs (being dependent in part on whether a JPA or government/state actor will be 
the borrower), and with uncertain amounts of yield and cost per acre-foot of any WaterFix 
water, nothing about WaterFix can be relied on. 
 
Currently available information demonstrates that WaterFix is a quagmire not a solution.  
California residents are being asked to trust, but there is insufficient data with which to verify. 
Need for this project cannot be demonstrated because local projects and local water sources 
will yield more reliable water at an equal or lesser cost. 
 
COST will soar; COST OVERRUNS to be expected 
 

CWF costs will rise above what has been promoted; accurate costs of construction 
and/or resulting cost per acre foot of water have not been—and cannot be— assured.  CWF 
water costs presented to SCVWD board have been low-balled at $600 per acre-foot (per 
SCVWD projects’ cost analysis, 9/19/17, Item 2.1-E, Handout, Attachment 4, revised page 13 of 
42).  However: 

• staff has also labeled WaterFix cost as the riskiest, in a Weighted Cost Risk analysis of 
thirteen projects (Fig. 3, Attachment 3, SCVWD Item # 2.1, 9/19/17); 
• costs will reach $888 to $1427 per acre-foot (in 2033 dollars) according to Kern 
documents (“Kern document” at https://wrmwsd.com/wp-
content/uploads/2017/08/KCWA-CWF-Overview-Public-Version-Complete-9.15.17.pdf, 
page 72 ). 

 
 Cost overruns have plagued projects in this state and elsewhere.  The Bay Bridge and 
high-speed rail are but two California examples. 

The Legislative Analyst’s Office also reported in 2009 an “upward expenditure cycle [of 
the SWP] … due in part to the lack of effective budgetary oversight of the (State Water 
Project).” The LAO has recommended making the State Water Project’s entire budget part of 
the state budgeting process.  Such a process might help CWF’s soaring bottom line, but such 
oversight seems extremely unlikely in view of DWR /CWF activities to date. 
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Kern Water Agency’s consultant 5RMK, while noting that CWF design was only “5 to 10 
percent complete”, was told to base its estimate on a “design definition” requiring a 10 to 30 
percent complete” project.  (Kern County Water Agency’s Analysis of California WaterFix 
Impacts—“Kern analysis”—page 27.)  With just this minimal information, 5RMK signaled 
possible WF capital cost increases that could be more than one and one-half times 5RMK’s 
lowest estimate.  (Kern Analysis, page 76.) 
 
 
FAULTY PROJECT DESIGN, reliability jeopardized:   

Given the preliminary status of WaterFix design, all cost estimates are guesswork, based 
on missing and/or inadequate data. Comparisons and estimates cannot be considered reliable, 
and border on speculation because of so many unknowns.  

The ≈35% construction contingency figure reported for WaterFix by both SCVWD1 and 
Kern County Water Agency would be drastically low for a large tunneling project such as this, 
given the “iron law of megaprojects”: “over time, over budget, over and over again.”  
Considering the 5% to 10% design stage2 of WaterFix and the identified weakness of the 
construction method using concrete segments that are subject to leakage at segment joints, 
costs will soar with likely tunnel failure; water reliability will be jeopardized. 

Initial DWR design documents indicate large segmented concrete tunnels are planned, 
but without the inner lining that had been considered earlier.  (See:  Informational comments 
submitted by Des Jardins for the 10/10/2017 SCVWD meeting, quoting DWR 2010a, p.9.)  This 
cheaper design nearly guarantees leakage from sources such as:  1) seismic activity, 2) 
subsidence of the soft soils surrounding proposed tunnel placement, 3) long-term degradation 
of segmental concrete lining, resulting in 4) increased forces pulling the tunnels apart.  
Consequences will be increased cost to 1) redesign and construct tunnels, or 2) repair, if built as 
preliminarily designed. 

 
The Des Jardins 10/10/2017 submission cited EMBUD’s 2015 comments on the tunnel 

design: 
 
Long-term degradation of segmental concrete lining may result in failure of the lining. In 
the event that the tunnel lining fails and results in a tunnel collapse or blowout, a collapse 
during operations would result in major ground movement extending to the ground 
surface and potentially sinkholes or blowout. 

 
 

1 SCVWD Sep 12, 2017 Board memo, Section D (“Total WaterFix costs”), Table 1 (Calif. WaterFix Cost Summary) 
cited “Contingency (36%)” under capital costs (and directly following “construction” costs 
2 Design is at only 5% to 10% stage (“the design definition for California WaterFix currently is between 5 to 10 
percent complete”, according to https://wrmwsd.com/wp-content/uploads/2017/08/KCWA-CWF-Overview-
Public-Version-Complete-9.15.17.pdf 
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STATE AUDITOR’S REPORT critical of WATERFIX: 

The State Auditor’s Report is critical of WaterFix; it should be heeded as a warning not 
to proceed with the project.  DWR’s lack of transparency is not new, and bodes ill for any 
WaterFix future.  The State Auditor’s report re WaterFix (October 2017, Report 2016-132) 
indicates ongoing lax management on the part of DWR, which was responsible for: 
 • no demonstration of financial viability, incomplete financial analysis, yet “[t]he 
financial analysis is critical in determining whether water contractors are willing and able to pay 
for the construction of WaterFix” (State Auditor’s Report, pages 34- 35);  

• unqualified consulting firm hired, with multi-million dollar CWF contract, but no 
competitive bid process; 
 • amended contracts for BDCP consultant costs resulting in cost increases of nearly five 
times the original amount, with funding or spending “not fully track[ed]” (State Auditor’s 
Report, page 17); 
 • no finished economic analysis; 
 • $50 million allegedly misused to pay planning costs; 
 • planning alone 200%-500% over budget. 
With DWR making the critical and final decisions re WaterFix management, WaterFix is a bad 
choice for Santa Clara Valley ratepayers. 

 
DESIGN AND COST CONSIDERATIONS: 
Design and cost considerations coalesce in ballooning costs if WaterFix is allowed to proceed.  
California already faces a staggering cost of infrastructure maintenance, leak detection and 
repair.  Dams in California, for instance, need expensive upgrades/repairs.  

• The same people (DWR) who brought us Oroville—with repair costs rising potentially 
to $1 billion— have suggested a CWF design that proposes tunnel construction involving 
demonstrably problematic construction techniques.  SWP contractors, such as SCVWD 
(and ratepayers), may be on the hook for expenses such as the Oroville repair, according 
to a statement by Gov. Brown’s Department of Finance in February this year. 
• Of the dams owned by SCVWD, the California Division of Safety of Dams September 
2017 report listed four as only “fair”, with significant downstream hazards due to 
extremely high potential for loss of life/infrastructure in the event of dam failure.  
SCVWD ratepayers will be on the hook for such catastrophic events. 
• https://www.eenews.net/stories/1060053463:  “The 240-foot Anderson Dam near 
Morgan Hill … impounds a 90,000-acre-foot reservoir that is threatened by an 
earthquake on the same fault. If it fails, a deluge would reach the pricey real estate in 
Morgan Hill in less than 15 minutes. Downtown San Jose would be under 8 feet of water 
in three hours.  The dam's owner, the Santa Clara Valley Water District, has sought to 
avoid surprises….  But that hasn't kept its price tag from ballooning. The project cost 
jumped from $200 million to $400 million when new geologic studies concluded the 
upstream slope of the dam could collapse in an earthquake.” 
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BETTER CHOICE: RELIABLE, DROUGHT-PROOF, CLIMATE-RESILIENT, LOCAL WATER SOURCES 
The Pacific Institute notes that urban water conservation and efficiency measures are less 
expensive than most new water supply options and are thus the most cost-effective ways to 
meet current and future water needs.  Indeed, many residential and non-residential measures 
have a “negative cost,” which means that they save the customer more money over their lifetime 
than they cost to implement.  
 
Stormwater capture projects can cost less, and use local water.  

• A median cost of $590 per af for large stormwater capture projects is projected by a 
Pacific Institute study/report.  (The Cost of Alternative Water Supply and Efficiency 
Options in California, Pacific Institute, October 2016) 
• UCSC’s Dr. Andy Fisher is currently working on distributed stormwater recharge 
projects in Pajaro Valley (“Pajaro”), which has a similar precipitation pattern to Silicon 
Valley’s.  Pajaro receives no imported water; it is dependent on groundwater, which—at 
over 1 mafy—represents 83-85% of Pajaro’s demand.  See: 
https://mavensnotebook.com/2017/09/20/dr-andy-fisher-enhancing-groundwater-
recharge-with-stormwater/.  The recharge initiative has four components:  mapping, 
modeling, field project, monetizing incentives for stakeholders.  Similar projects could 
help recharge Santa Clara Valley’s aquifers. 
• Work by Dr. Richard Luthy, Stanford, also demonstrates enormous potential for 
stormwater capture.  See:  https://mavensnotebook.com/2016/08/18/stormwater-
capture-treatment-and-recharge-for-urban-water-supply/  Dr. Luthy projects the 
possibility that LA could boost its aggressive plan for stormwater capture (of 258,000 afy 
by 2099) up to 300,000 afy stormwater. 
• Considerable tech expertise is available in Silicon Valley to address these, and similar, 
water source issues. 

  
Alternate sources:  
The averaged cost of $400 per acre-foot of the nine projects listed in SCVWD 9/19/017 Water 
Supply Master Plan Update demonstrates potential for sourcing water from other than 
megaprojects such as WaterFix.  (“Project and Programs Currently Being Considered for 
Inclusion in the 2017 Water Supply Master Plan”, Attachment 1, page 1 of 9). 

• Landscape conversion can save up to 2,000,000 acre-feet per year in California, and is 
one of the lowest cost water supplies (The Cost of Alternative Water Supply and 
Efficiency Options in California, Pacific Institute, October 2016, page 17, Table 5, 
“Residential Water Efficiency Measures”) 
• Recycled water  
- Recycled water has received approvals from numerous groups:  Cal. Med. Assoc. (2012 
Resolution 119-12); Santa Clara County voters (SCVWD/EMC April 2017 Survey); Bay 
Area Council 2015 (88 percent of those surveyed favored expanding recycled water 
programs); NRC/National Academies:  Reuse of Municipal Wastewater has Significant 
Potential to Augment Future U.S. Drinking Water Supplies (“Moreover, new analyses 
suggest that the possible health risks of exposure to chemical contaminants and 
disease-causing microbes from wastewater reuse do not exceed, and in some cases may 
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be significantly lower than, the risks of existing water supplies.”) (press release)  Also 
see:  http://www8.nationalacademies.org/onpinews/newsitem.aspx?recordid=13303. 
- Various areas and agencies safely process and use large amounts of recycled water:   
     • OCWD 103,000 afy (project uses half the energy it would take to pump 
imported water; cost $525/af with subsidies, $850/af without subsidies);  
 • Singapore 192,640 afy;  

• LA County Sanitation Districts plan up to 168,000 afy. LADWP reported in May 
2010 that its water recycling/replenishment will use "about 50% less energy than it 
takes to import water from Northern California and the Colorado River and it will lessen 
the strain on California's Bay Delta.” 

• Del Puerto district (Stanislaus County) will receive 30,600 acre-feet of highly-
treated wastewater (recycled water) from Modesto (from a $100 million project) that 
will supply one-third of the needs for Del Puerto farmers and give them a stable water 
source; ultimately 59,000 afy is anticipated.  
http://www.modbee.com/news/state/california/water-and-
drought/article30198939.html#storylink=cpy  

 
HIGH RISK:  WaterFix was listed as the riskiest project in SCVWD staff’s rating of 13 potential 
water supply projects.  Members of the SCVWD board have also repeatedly mentioned being 
risk-averse; that risk aversion was again cited at the 10/10/2017 SCVWD board meeting.  
SCVWD and DWR documents have repeatedly reported that the WaterFix design is subject to 
change.  (SCVWD staff reports, along with the Kern consultant 5RMK have identified the same 
35% construction contingency.) WaterFix doesn’t merit taking that risk. 
 
BORROWING COSTS:  If WaterFix is not legally considered part of the SWP (pursuant to a 
Validation Action in a Sacramento court) issuance of bonds may not be possible as a state 
action.  Financing would then need to be provided through a JPA, which might have to pay 
higher interest rates than state-backed bonds receive.  (And DWR has already had to increase 
its short-term—and thus more costly— borrowing capacity to pay for Oroville spillway repair 
work.) 
 
CONCLUSION:  A long, 15-year, delay in WaterFix water availability is projected (assuming all 
goes perfectly for the project, unlikely in view of the problematic design and multiple lawsuits 
challenging it).  Local projects can be built faster and may be less costly, with local control and 
more reliable water as a result.  History does not favor large infrastructure such as WaterFix; 
water transfer projects haven’t been the solutions they were supposed to be.  WaterFix is not 
the fix Santa Clara Valley needs. 

 
 

Our five-page memo submitted for the September 19, 2017, SCVWD 2017 Water Supply 
Master Plan board hearing is hereby referenced and included in this memo, as if fully set forth 
herein. 
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Presentation 
agenda

Presentation 
Topics

Water Supply Reliability Level of Service 
Goal

Recommended Water Supply Strategy

RoadMAP (Monitoring and Assessment Plan)

Next Steps

Water Supply Master Plan Update 2040 
Status
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Droughts are, and will be, our 
greatest challenge to reliability
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Many projects have been evaluated for filling the gap
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Many strategies for water supply 
reliability have been evaluated

Sustainability 

Regional Flexibility

Local Flexibility

Local Storage

Regional Storage

Statewide Storage

Low Cost

Low Risk

Integrated

And more…
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Stakeholder Input Summary
Input

Phone Survey –
Likely Voters

Workshop #1 -
Environmental, 
Civic Non-
Profits, 
Individuals

Workshop #2 -
Retailers

Water supply reliability 
important X X X

Expand conservation, recycling, 
and reuse X X X

Minimize rate increases X X X

Additional takeaways:
• Voters like additional local and regional storage
• Environmental groups and others request reduced reliance on Delta
• Retailers would like better alignment between plans and actions
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Updated Risk Analysis
Project Risk Ranking

California WaterFix – Federal Side Extreme

California WaterFix – State Side Only High

No Regrets – Complete Package Medium

No Regrets - Advanced Metering Infrastructure Low

No Regrets – Graywater Rebate Program Expansion Low

No Regrets - Leak Repair Incentives Low

No Regrets - Model Water Efficient New Development Ordinance Medium
No Regrets – Stormwater/Ag Land Recharge, San Jose, Saratoga Low

No Regrets – Stormwater/Rain Barrels, Cisterns, Rain Gardens Low

Pacheco Reservoir Medium

Potable Reuse and/or Additional Non-Potable Reuse Medium

South County Recharge Low

Transfer-Bethany Pipeline Medium Attachment 6 
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Technical Analyses Summary
Imported supplies generally less expensive, but less resilient to 

climate change and risks

Potable reuse generally more expensive, but more resilient to 
climate change and  risks

Local surface water likely to become more variable in the future

Increasing variability and uncertainty associated with climate 
change

Projects with the greatest influence on reliability are generally 
imported water, reuse, and conservation
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Based on stakeholder input and 
technical analyses, staff recommends:

• Reaffirming the 2012 “Ensure Sustainability” 
Strategy

• Updating the level of service goal
• Continuing regular review of the Water 

Supply Master Plan through a monitoring 
and assessment plan (MAP)
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2012 Board-Adopted “Ensure 
Sustainability” Strategy

Secure 
existing 

supplies and 
infrastructure

Expand 
conservation 

and reuse

Optimize the 
system
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Element 1: Secure Existing Supplies 
and Infrastructure

Secure existing infrastructure
• Dam retrofits, pipeline maintenance, treatment 

plants, other rehab projects

Secure existing local supplies
• FAHCE, recharge capacity, natural groundwater 

recharge

Secure existing imported supplies
• California WaterFix (CWF)
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Element 2: Expand Conservation 
and Reuse

Expand Reuse
• P3 procurement for up to 24,000 AFY of 

potable reuse approved in December 
2017 

Expand Conservation
• “No Regrets” package of water 

conservation and stormwater projects 
approved for planning in September 2017
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“No Regrets” Package
Program Status

Advanced Metering Infrastructure (AMI) Working with retailers on program 
definition

Graywate Rebate Program Expansion Working with Ecology Action on direct 
installations

Leak Repair Incentives Will be implemented based on AMI 
results

Model Water Efficient New 
Development Ordinance

Consultant in process of finalizing model 
ordinance

Stormwater-Ag Land Recharge Pilot project being scoped

Stormwater- Rain Barrels and Cisterns Implementing

Stormwater – Rain Gardens Implementing

Stormwater – San Jose Future project

Stormwater - Saratoga Future project Attachment 6 
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Element 3: Optimize the system
South County Recharge
• Provides additional recharge capacity to meet future 

demands

Pacheco Reservoir Expansion
• Increases capacity to store surplus flows
• Consistent with Board priorities

Transfer-Bethany Pipeline (part of Los Vaqueros 
Project)
• Included in FY 18/19 rate forecast
• Connects multiple regional systems
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“Ensure Sustainability” Strategy
• Protects existing assets
• Leverages past investments
• Meets new demands with drought-

resilient supplies
• Supports “One Water” approach
• Develops local and regional supplies to 

reduce reliance on the Delta
• Increases flexibility
• Increases resiliency to climate change
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Level of Service Goal Revisions Presented 
to Water Conservation and Demand 
Management Committee on June 25, 2018

Develop water supplies 
designed to meet 100 percent 
of demands identified in the 
Urban Water Management 
Plan Water Supply Master Plan
in non-drought years and at 
least 90 80 percent of average 
annual water demand in 
drought years.

Rationale
• 2017 Telephone Survey
• Stakeholder Input
• Incremental Costs
• Frequency of Shortage
• Planning for Uncertainty
• Benchmarking
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Level of Service Goal Benchmarking
Agency District Equivalent

Alameda County Water District Meet at least 90% of demands during 
droughts

Zone 7 Water Agency Meet at least 85% of demands during 
droughts

East Bay Municipal Utility District Meet at least 85% of demands during 
droughts

Contra Costa Water District Meet at least 85% of demands during 
droughts

San Francisco Public Utilities 
Commission

Meet at least 80% of demands during 
droughts

Marin Municipal Water District Meet at least 75% of demands during 
droughts
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Incremental Benefits of Increasing 
Level of Service 
Scenario Without Projects 

(Basecase)
With Some 

Projects Approved 
for Planning

With All Projects 
Approved for 

Planning

Minimum Drought 
Reliability

Meets 50% of 
demands

Meets 80% of 
demands

Meets 90% of 
demands

Present Value 
Benefits (2017$)

Not applicable $2,480,000,000 $2,700,000,000

Present Value Cost 
to District (2017$)

Not applicable $1,600,000,000 $2,450,000,000

Benefit:Cost Ratio Not applicable 1.6 1.1

• Baseline Projects
• No Regrets Package
• Potable Reuse
• South County Recharge
• WaterFix (State Side)

• Baseline Projects
• No Regrets Package
• Potable Reuse
• South County Recharge
• WaterFix (State Side)
• WaterFix (Federal Side)
• Pacheco Reservoir
• Transfer-Bethany Pipeline

• Baseline Projects
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Pacheco
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Step 1:  Develop 
implementation 

schedule

Step 2:  Manage 
unknowns and 

risks

Step 3: Report 
to Board 

annually and as 
needed

Step 4:  
Adjust as 

needed; input 
to annual rate 
forecast, CIP, 
and budget

RoadMAP
(Monitoring and Assessment Plan)
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Step 1:  Develop Implementation Schedule
Project 1

Project 2

Project 3

Project 4

Project 5

Project 6

Baseline Projects

2020 2040
Improved Sustainability

Impact on Rates $$$ $$$ $$ $$
Attachment 6 
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Step 2:  Manage Unknowns and Risks

Monitoring Category Example Metrics

Demands • Water use
• Conservation savings
• Risks and opportunities

Existing Supplies • Local surface water availability
• Imported water availability
• Recycled water use
• Risks and opportunities

Ongoing Projects • Scope
• Schedule
• Budget
• Risks and opportunities

Alternative Projects • Status
• Risks and opportunities

Policies and 
Regulations

• Impact to water supply reliability/level of service
• Risks and opportunities
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Step 3:  Report to the Board

Considerations for Moving Projects
• Change in level of service
• Cost and rate impacts
• Change in risk level

Suggested Master Plan 
Projects

Alternative or Additive Projects
(Partial List)

• No Regrets Conservation 
and Stormwater

• Potable Reuse
• South County Recharge***
• WaterFix (State Side)
• WaterFix (Federal Side)
• Pacheco Reservoir
• Transfer-Bethany Pipeline

• Sites Reservoir
• Refinery Recycled Water Exchange
• Los Vaqueros Reservoir
• Countywide Water Reuse Master Plan
• California WaterFix Long-Term Transfers
• Bay Area Brackish Water Treatment
• Lexington Pipeline
• North County Recharge
• Groundwater Banking
• South County Water Treatment Plant
• Morgan Hill Recycled Water

***Not in 10-year rate forecast

• Relationships between projects
• Needs and opportunities
• Stakeholder input
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Step 4:  Adjust as Needed
Project 1

Project 2

Project 3

Project 4

Project 5

Project 6

Baseline Projects

2020 2040
Improved Sustainability

Impact on Rates $$$ $$$ $$ $$

X
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Step 1:  Develop 
implementation 

schedule

Step 2:  Manage 
unknowns and 

risks

Step 3: Report 
to Board 

annually and as 
needed

Step 4:  
Adjust as 

needed; input 
to annual rate 
forecast, CIP, 
and budget

RoadMAP
(Monitoring and Assessment Plan)
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Next Steps

• Prepare Draft Water Supply Master Plan 2040 –
March 2019

• Solicit input on draft Water Supply Master Plan 
– March – April 2019

• Present Final Water Supply Master Plan – June 
2019
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Presentation 
agenda

Recommendations

• Reaffirm the 2012 “Ensure Sustainability” Strategy 

• Approve changing the water supply reliability level 
of service goal from meeting 90 percent of normal 
year demands in drought years to meeting 80 
percent of demands in drought years

• Provide direction on the monitoring and assessment 
plan (MAP)

• Direct staff to return with updates on projects with 
near-term decisions points
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sierraclub.org/loma-prieta ~ 3921 East Bayshore Road, Suite 204, Palo Alto, CA 94303  

SAN MATEO, SANTA CLARA & SAN BENITO COUNTIES 

January 8, 2019 

Santa Clara Valley Water District Board of Directors 
5750 Almaden Expressway 
San Jose, CA 95118 

RE: January 8, 2019 Agenda Items 5.3 and 5.4 Regarding Groundwater Production 
Charges, Capital Improvement Program and Water Supply Master Plan 

Dear Chair Santos and Members of the Board, 

The Sierra Club Loma Prieta Chapter remains concerned about Santa Clara Valley Water 
District’s water supply investments and how these will impact the CIP, groundwater 
production changes, treated water rates, and property taxes.  We have previously 
commented about the danger of over-investment, especially related to projects that will 
also have large environmental impacts. 

Based on this standpoint, we have the following question and comments in response to the 
subject agenda items. 

Questions 

1. Why are projected increases in groundwater production charges lower now than
what was projected in May 2018?  “WSMP 90% Level Of Service” scenario (status
quo scenario) now projects 8.1% increases compared to the 9.7% projection last
year.  $42 million is allocated in the CIP for Pacheco Reservoir.  What was removed
from the CIP to get the savings and offset the costs of Pacheco?

2. What is the meaning of Guiding Principle #5 being included in every scenario?  The
impact of this on the CIP needs more explanation.

3. Why is there no scenario without Pacheco Reservoir?  The latest cost estimate of
$1.35 billion.  This first cost escalation of $450 million pretty much negates the
$485 million Water Supply Infrastructure Program grant received for this project,
and the project is still at 0% design.  See comments below for additional concerns.

4. Why isn’t the Pacheco Reservoir Feasibility Study listed as one of the projects to
close in FY 2019 (slide 13)?  Since most funding for the study and application came
through mid-year budget adjustments it seems important to include that project on
the list.

HANDOUT 2.1-A
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sierraclub.org/loma-prieta ~ 3921 East Bayshore Road, Suite 204, Palo Alto, CA 94303    

 

 
5. Will the budget include a line item allocating funds to get a special tax passed for 

Pacheco Reservoir?   
 

6. What is the backup plan if the special tax for Pacheco Reservoir isn’t passed?  What 
is the impact on groundwater and treated water changes if a tax isn’t passed and the 
Board decides to go forward with the project anyway? 
 

7. Why are Los Vaqueros and Sites lumped together?  The Los Vaqueros project is far 
along in design and environmental review and is likely to be constructed.  Sites is 
much less likely to be constructed and the $1,200 per acre foot estimate for Sites 
will certainly increase.  The District should consider including Los Vaqueros in 
additional scenarios since there is very little risk or uncertainty associated with this 
project.     

 
Comments 
 

1. It is disappointing to see that water use projections show only 17% water use 
reduction in 2020 compared to 2013.  We think the District can maintain a 20% 
reduction with additional conservation measures, despite increasing population.   

 
2. It is unclear why the Water Supply Master Plan report categorizes Pacheco 

Reservoir as a medium risk project when the Water Supply Master Plan 2017 – 
Project Risks analysis identified the project as high risk (equivalent risk to CWF).  
Given increasing costs, the cost-benefit ratio for this project should be revisited and 
the long-standing estimate of $2,700 per acre foot should be adjusted.  We would 
also like to see estimates of the water supply benefits (acre feet per year).  If the 
Pacheco Reservoir only provides for emergency water supplies it is difficult to 
imagine how the water supply portion of this project will pencil out. 

 
3. The Water Supply Master Plan now says that Pacheco Reservoir “[i]ncreases 

capacity to store surplus flows” but there has been no explanation of this benefit.  
The slide show for agenda item 5.4 is the only place we have seen this claim.  If this 
is based on agreements not yet completed, this needs to be explained and the 
uncertainty of such agreements should be considered in any Board decisions. 

 
4. It appears that Pacheco Reservoir is not subject to the CIP Validation Process 

because it is an environmental enhancement undertaken at the Board’s direction. 
We find that regrettable because such rigorous analysis would likely show the 
project is not is the best or lowest lifecycle cost solution. 

 
5. Speaking of risks, participating in the Central Valley Project portion of the WaterFix 

project doesn’t seem worth the extreme risk identified through the Water Supply 
Master Plan.  Even the high risk identified for the State Water Project portion of the 
project shows that investment is questionable.  The Board should minimize 
investment in the WaterFix until there’s more certainty surrounding the feasibility 
and cost of this project.   
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We hope these questions and comments spark some discussion by the Board.   
 

Respectfully submitted, 
 

 
Katja Irvin 
Conservation Committee Co-Chair 
Sierra Club Loma Prieta Chapter 
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MEMORANDUM 
FC 14 (01-02-07) 

TO: Board of Directors FROM: CIP Committee 

SUBJECT: CIP Committee Report to the Board DATE: January 4, 2019 

At the December 5, 2018 special Board meeting, the Board conducted a Fiscal Year 2019-20 Strategic 
Planning Session to identify goals, strategies, and challenges/opportunities for FY20.  A key issue of 
discussion by the Board during this session included the proposed Priority Ranking Criteria for various 
categories of capital projects which led to questions regarding the decision-making process for adding 
to or removing projects from the District’s Capital Improvement Program (CIP). 

Since the Board’s December 5th Strategic Planning Session, the Board’s CIP Committee has held two 
meetings (on December 10, 2018 and January 3, 2019).  The focus of the December 10th meeting was 
to brainstorm on the issue of the addition/removal of projects from the CIP and what type of information 
or analysis should be undertaken to allow the Board to make informed decisions.   

The CIP Committee recommendations from its December 10, 2018 meeting for the January 8, 2019 
Board consideration of the Preliminary FY2020-24 CIP are:  

1. Staff to provide a brief history of CIP process improvements implemented over the past 10
years.

2. Staff to provide a description of the current process by which new projects are identified for
inclusion in the CIP.

3. Staff to characterize the “drivers” for projects in the CIP (i.e., regulatory requirements; repair of
aging infrastructure; Board policy; discretionary as directed by the Board, etc.).

4. Staff to integrate the groundwater production charge analysis discussion with the preliminary
CIP discussion.

The Committee decided to hold a special meeting on January 3, 2019 to take up the agenda items that 
had originally been placed on the December 10th Agenda.  At the January 3, 2019 special CIP 
Committee meeting, the Committee reviewed the Preliminary FY2020-24 CIP list of projects and 
provides the following recommendation to the Board:  

1. The newly-proposed Lower Guadalupe River Freeboard Restoration (Planning only) Project
should be agendized as a standalone item for full Board discussion/decision regarding its
addition to the CIP;

To respond to Dir. Kremen’s November 13, 2018 request to the CIP Committee to further evaluate the 
case for continuing with the Calero Dam Seismic Retrofit Project, at the January 3rd Committee 
meeting, the Committee received staff’s report identifying Calero Reservoir as an integral element of 
the day-to-day operations of the District’s water supply system, and as a key component of water 
supply reliability in the event of a significant local earthquake or during outages of the state or federal 
imported water systems.  The Committee requested staff to return at its February 11, 2019 scheduled 
meeting with additional information and graphic illustrations of Calero Reservoir as a “hub” of the 
District’s daily operations, to be followed by a presentation to the full Board at a future Board meeting. 
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Appendix F Planning Objectives 
 
Water Supply Master Plan 2040 Planning Objectives 



Santa Clara Valley Water District 
Water Supply Master Plan 2040 
Planning Objectives 
The Water Supply Master Plan (WSMP) presents the District’s strategy for ensuring a reliable, clean 
water supply to meet future demands. One of the first tasks for such a planning activity is to establish 
objectives that the agency hopes to achieve through implementation of the plan.  The objectives guide 
development of alternatives and include criteria to measure how well identified strategies meet the 
objectives.  Ultimately, they help develop a recommended strategy to pursue. 

Planning objectives were developed for the 2012 Water Supply and Infrastructure Master Plan 
(WSIMP) by staff, with input from a technical team, Stakeholder Review Committee, management 
team, and the District Board.  These objectives were based on Board policies, and staff worked with 
stakeholders to rank the objectives.  The objectives have been reviewed and updated for proposed use 
in the Water Supply Master Plan 2040 update. 

The proposed planning objectives and sub‐objectives for the WSMP are described below. They are 
listed in order of priority from the 2012 WSIMP. The objectives are broad ideas that the District expects 
to attain with the plan.  With each objective are more detailed sub-objectives, which include evaluation 
criteria designed to be quantitatively or qualitatively measurable, non‐redundant, and clear.  

Most of the proposed objectives overlap with objectives in the One Water Master Plan and many may 
be related to stream stewardship objectives and Safe Clean Water objectives and outcome measures.  
Development of the WSMP is being coordinated with development of plans addressing other District 
mission components.  Projects that primarily address the District’s water supply responsibilities will be 
included in the WSMP.  Projects that are designed to address other components of the District mission 
will be addressed in the One Water Master Plan and/or other District planning efforts. 
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The objectives of the WSMP are to: 
 

Objective / Sub-objective In support of: 
1. Provide a Reliable Water Supply for Municipalities, 

Industries, Agriculture, and the Environment (by): Board Ends Policy 2.1 

Meeting service area demands CEO Interpretation S 2.4 

Maintaining groundwater storage State Law and Regulations; Board Ends 
Policy 2.1.1 

Securing existing water supplies Board Ends Policies 2.1.2, 2.1.3, 2.1.4 

Reducing reliance on the Delta State Law and Regulations 

Maximizing water conservation and water use efficiency Board Ends Policy 2.1.5 
2. Ensure Drinking Water Quality (by):  

Protecting groundwater quality State Law and Policy; Board Ends Policy 
2.1.1 

Meeting drinking water quality regulations State and Federal Law and Regulations; 
Board Ends Policy 2.3 

3. Minimize Costs (by):  

Minimizing life-cycle costs Executive Limitation 4.2 
4. Maximize Flexibility in the Water Supply System (by):  

Maximizing District influence over supplies and 
operations State Law and Policy 

Minimizing implementation complexities and barriers Board Ends Policy 1.3 
Allowing for phased implementation of new projects and 
programs Executive Limitation 4.2 

Adapting to climate change CEO Interpretation S.2.7 
5. Protect the Natural Environment (by):  

Protecting and restoring creek, bay, and other aquatic 
ecosystems 

State and Federal Law; Ends Policy 4.1; 
FAHCE Initialed Settlement Agreement 

Reducing greenhouse gas emissions Ends Policy 4.3 
6. Ensure Community Benefits (by):  

Fulfilling reasonable customer expectations for good 
service Executive Limitation EL-2 

Improving quality of life in the county through 
appropriate public access to trails, open space, and 
District facilities 

Ends Policy 4.2 

Providing natural flood protection and/or reduce 
potential for flood damages Ends Policies 3.1 and 3.2 
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Objective 1 – Provide a Reliable Water Supply for the County 
 
This objective relates to Board Ends Policy 2.1 “Current and future water supply for municipalities, 
industries, agriculture and the environment is reliable.”  The District strives to meet water demands 
throughout the county under all water supply conditions by maintaining a diverse mix of water supplies 
and a reliable infrastructure system.  One of strengths of the District’s water supply and infrastructure 
system is the inter-connected nature of the District’s infrastructure and the variety of water supply 
sources.  The District is actively engaged in maintaining its existing imported and local water supplies 
and is looking at regional and local projects for new supplies.  Maintaining a diverse water supply and 
system reliability minimizes the District’s risk of being unable to provide a reliable supply if one part of 
the system is not performing up to expectations.   
 

Meeting Service Area Demands 
 

CEO Interpretation S 2.4 requires the District to “Develop water supplies designed to meet at least 
100 percent of average annual water demand identified in the District’s Urban Water Management 
Plan during non-drought years and at least 80 percent of average annual water demand in 
drought years.”  The District manages water supplies to maximize storage in wet periods for use 
during dry periods.  Currently, supplies exceed demands in most years.  However, during 
droughts, storage can be depleted and result in shortages between water supplies and water 
demands.  The District’s Water Shortage Contingency Plan (WSCP) provides a strategy for 
detecting and responding to water shortages where calls for short-term reductions in water use 
begin when the projected end of year groundwater storage falls below 300,000 acre-feet.  
Shortages are primarily managed by requesting short-term behavioral changes that result in 
reduced water use/water demands.  Projected end-of-year storage is one of the outputs of the 
District’s water supply system model.   
 
Water supply strategies should avoid the need to call for short-term reductions in water use of 
more than 20 percent.  Strategies will be evaluated to determine the modeled level of short-term 
demand reductions required. 
 
 
Maintaining Groundwater Storage 
 
Board Ends Policy 2.1.1 calls for the District to “aggressively protect groundwater from the threat 
of contamination and maintain and develop groundwater to optimize reliability and to minimize 
land subsidence and salt water intrusion.”  In years where supplies exceed demands excess 
water is stored for future years.  The largest ‘reservoir’ available to the District is the groundwater 
basin.  Maintaining groundwater storage provides reserves for use during droughts/emergencies 
and is also important in avoiding permanent land subsidence.  
 
Water supply strategies ideally maintain groundwater storage above the “severe” stage in the 
District’s water shortage contingency plan in at least 95% of years modeled to avoid the need to 
call for short-term reductions in water use of more than 20 percent.   
 
 
Securing Existing Water Supplies 
 
Board Ends Policies 2.1.2, 2.1.3, and 2.1.4 call for the District to “protect, maintain, and develop” 
local surface water, imported water, and recycled water, respectively.  The District’s existing water 
supply system supports most of the county’s water needs and will continue to do so into the 
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future. Optimizing the use of existing supplies and infrastructure leverages the investments the 
District has already made in water supply reliability and increases the system’s flexibility. The 
existing system includes the use of surface water, groundwater, recycled and purified water, 
imported water, and a strong commitment to water conservation.  Optimizing the use of existing 
supplies and infrastructure leverages the investments the District has already made in water 
supply reliability and increases the system’s flexibility.  

 
Water supply strategies should maintain existing local and imported water supplies, protect 
existing water supply infrastructure, and provide redundancy for outages of supplies and/or 
infrastructure. 
 
 
Reducing Reliance on the Delta 

 
Section 85021 of the 2009 Delta Reform Act states that “The policy of the State of California is to 
reduce reliance on the Delta in meeting California’s future water supply needs through a statewide 
strategy of investing in improved regional supplies, conservation, and water use efficiency. Each 
region that depends on water from the Delta watershed shall improve its regional self-reliance for 
water through investment in water use efficiency, water recycling, advanced water technologies, 
local and regional water supply projects, and improved regional coordination of local and regional 
water supply efforts.” 
 
This sub-objective will be evaluated based on the degree to which local and regional supplies are 
maximized as a means of minimizing risks associated with the reliability of imported water 
supplies. When first developing, Santa Clara County relied on groundwater and local streams for 
its water supply, but excessive pumping resulted in ground subsidence.  Over the last half-
century, the District has brought in imported water supplies to meet increasing demands, to the 
point where over half the water used in the county is imported from outside the county 
boundaries.  Imported water from the Delta is the District’s largest source of supply (about 40 
percent on average) and a single event, such as a levee failure, could adversely impact these 
deliveries.   
 
Water supply diversity helps reduce the county’s exposure to risk of any one supply investment 
not performing up to expectations.  This sub-objective is an insurance measure that says, in 
effect, “Don’t put all your eggs in one basket.”  Individual local supplies are a significantly lower 
percentage of the county’s overall supply and less susceptible to widespread outages from single 
events.  Although imported supplies will continue to be an important part of the county’s water 
supply, maintaining existing local water rights and expanding supplies from local and regional 
projects will help maintain water supply diversity.   
 
Water supply strategies should focus of developing local and regional sources and decrease the 
overall percentage of the District’s water supply that is imported.  
 
 
Maximizing Water Conservation and Water Use Efficiency 

 
Board Ends Policy 2.1.5, is to “Maximize water use efficiency, water conservation and demand 
management opportunities.”  The District has a history of promoting water conservation and other 
water use efficiency efforts.  By 2030, the District anticipates that current and planned 
conservation activities will result in 98,800 acre-feet per year in savings.  These conservation 
savings will offset demands by about 20 percent and reduce the need for new supplies.  
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Conservation also provides other benefits.  These benefits include energy conservation, reduced 
greenhouse gas emissions, reduced costs, and reduced demand for wastewater treatment.  
Water conservation benefits may also be attributable to land use practices such low-impact 
development.  In addition to efficient use of existing water resources, the water savings and/or 
yields associated with water use efficiency are minimally affected by changes in hydrology.   
 
Water supply strategies that can exceed conservation savings of 98,800 acre-feet per year by 
2030, as anticipated in the 2012 Water Master Plan, are preferred. 
 
 

Objective 2 - Ensure Drinking Water Quality 
 
This objective is based on Board Ends Policies 2.1.1 “Aggressively protect groundwater basins from the 
threat of contamination and maintain and develop groundwater to optimize reliability and to minimize 
land subsidence and saltwater intrusion” and 2.3 “Reliable high quality drinking water is delivered.”  The 
District’s water quality efforts focus on protecting groundwater quality and meeting State and Federal 
drinking water quality regulations.  The purpose of these efforts is to protect public health and drinking 
water supplies for current and future beneficial use.   
 

Protecting Groundwater Quality 
 

The District is concerned with a number of threats to groundwater quality, including nitrate, salts, 
gasoline, and solvents.  Nitrate, primarily from anthropogenic sources, has historically been the 
contaminant most frequently detected above drinking water standards in groundwater.  Residual 
nitrate from past practices may contribute to nitrate concentrations in groundwater for decades to 
come, as water slowly infiltrates from the surface.  Further, ongoing land use practices including 
fertilizer and septic system use can contribute to nitrate in groundwater.  Salts, primarily sodium 
and chloride, are also a concern as the use of recycled water continues to increase.  Recycled 
water, without advanced treatment, is relatively high in salts and recycled water use has the 
potential to increase salt concentrations in groundwater.  Both salts and nitrate are conservative 
constituents in groundwater, meaning their concentrations do not decrease significantly due to 
natural subsurface processes.  Recharge with surface water, which typically has low 
concentrations of both constituents, can help reduce salt and nitrate concentrations in 
groundwater.  Treatment processes that remove salt and nitrate from groundwater or waters that 
will infiltrate to groundwater can also positively affect groundwater quality.   
 
Water supply strategies should help improve groundwater quality by reducing the concentrations 
of salt, nitrates, and other contaminants. 
 

 
Meeting Drinking Water Quality Regulations 

 
The District’s treatment plants must comply with a long list of state and federal water quality 
regulations related to chemical, biological, radiological, and physical parameters prior to 
treatment, during treatment, and within the treated water distribution system.  A key treatment 
challenge is to maximize the disinfection of biological contaminants such as bacteria, viruses, and 
protozoa, while minimizing the formation of harmful disinfection by-products such as bromate, 
trihalomethanes, and n-nitrosodimethylamine.  The District is also concerned with potential threats 
to surface water quality, such as protozoan pathogens, perchlorate, endocrine disruptors, 
pharmaceuticals, and personal care products, each of which could require the addition of new 
treatment processes.  Research level efforts to determine which emerging contaminants are most 
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important to test for are on-going.  However, many of the contaminants have no concrete 
guidelines monitoring or testing yet.   
 
Source water quality can impact the effectiveness of the water treatment processes at the 
District’s water treatment plants.  Large or sudden fluctuations in source water quality constituents 
of algae, turbidity, salinity, organic carbon, pH and temperature can create operational problems 
that can potentially result in plant shutdowns, with algae being of greatest concern.  The District 
collaborates and cooperates with other agencies to protect and monitor surface water sources but 
needs to have a variety of water sources to draw from should an individual source have water 
quality issues.   
 
Water supply strategies need to meet current and anticipated treated water quality standards with 
existing or currently planned treatment facilities and should provide various options of supply 
water to the treatment plants that can be selected if other sources are impacted by adverse water 
quality constituents. 

 
 

Objective 3 - Minimize Cost  
 
This objective relates to Executive Limitation 4.2 that the Board Appointed Officers shall “Spend in 
ways that are cost-efficient.”  Costs include capital and operations costs associated with a project or 
program, including maintenance and mitigation.  The District looks at total cost to the county’s residents 
and businesses, not just District costs. 
 
Water supply strategies will be measured by total present value cost.   
 

 
Objective 4 - Maximize Flexibility in the Water Supply System  

 
In addition to its variety of water supply sources, one of the District’s strengths is the inter-
connectedness and reliability of its water supply infrastructure.  The WSMP will lay out the District’s 
long-term water supply strategy and identify the associated new infrastructure and infrastructure 
upgrade needs.  Infrastructure reliability and asset management are addressed through separate 
programs.  However, system reliability is an important consideration in long-term planning, as water 
supply reliability can only be assured if the system that provides the supplies is flexible to address 
various conditions.  Multiple water supply sources, multiple storage and recharge facilities, and a well-
maintained and connected infrastructure system all provide the District with a flexible system that can 
respond to change.  Some expected changes are short-term, such as switching sources due to water 
quality issues, calling on reserves in dry years, or asking retailers to use more groundwater during 
treated water pipeline shutdowns.  Other changes are long-term, such as reservoir and recharge re-
operations to meet aquatic habitat needs and climate change.  So far, the District’s system has proven 
capable of responding to change.  However, some parts of the infrastructure system may not be 
prepared for future changes.  Some new supplies or projects may provide more flexibility for responding 
to future changes than others.   

 
 

Maximizing District Influence over Supplies and Operations 
 

The District’s influence over a source of water or water supply operation affects the District’s 
ability to manage that supply’s performance.  For example, the District has greater ability to affect 
deliveries from its own reservoirs than deliveries from the State and Federal water projects.  
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Likewise, the District should have greater ability to affect expansion of the recycled and purified 
water with agencies it has already established a partnership.  Local and regional partnerships are 
another means to increase the District’s ability to secure supplies and influence operations, and 
are consistent with State policy direction to implement integrated regional water management.   
 
Water supply strategies should allow the District to adapt to changes in water supplies by 
providing a high degree of District control including directly controlled supplies and supplies 
developed in partnership with other local and regional agencies. 
 
 
Minimizing Implementation Complexities and Barriers 

 
Different types of projects and programs have different levels of implementation complexity and 
barriers.  Very complex projects and projects with significant barriers are more difficult to 
implement.  The types of complexities and barriers that may affect the District’s ability to 
implement a project or program include legal and regulatory requirements, conflicts with existing 
policy, public perception, institutional and contractual relationships, and technical complexity.  For 
instance, a local water exchange (i.e., an exchange with San Jose Water Company or the San 
Francisco Public Utilities Commission) might be easier to implement than an exchange that 
involves moving water through the Delta. Ends Policy E-1.3 states that “collaboration with 
government, academic, private, non-governmental, and non-profit organizations is integral to 
accomplishing the District mission.” 
 
Water supply strategies should be supported by the public and minimize legal, regulatory, and 
technical complexity. 
 
 
Allowing for Phased Implementation of New Projects and Programs 
 
The WSMP is based on assumptions about future conditions, including assumptions regarding 
future water demands, precipitation patterns, availability of new technologies, and imposition of 
future regulations. Depending of the accuracy of these assumptions new supplies may be needed 
sooner or later or at a different scale.  Alternatives that can be implemented in phases, as 
needed, are more desirable. 
 
Water supply strategies that can be phased over time and allow the District to adjust to changes 
in water supplies or demands from those forecasted are preferred to those that must occur at 
once. 
 
 
Adapting to Climate Change 

 
CEO Interpretation S.2.7 of Ends Policy E-2 “there is a reliable, clean water supply for current and 
future generations” calls for the District to “incorporate climate change mitigation and adaptation 
into District planning efforts.” Climate change is expected to increase sea level and change 
precipitation patterns, both of which can impact the District’s water supplies. Sea level is projected 
to increase by 55 inches by 2100, resulting in increased salinity in the Delta and reduced exports 
if no action is taken to offset impacts. Modeling results indicate that changing weather patterns 
may also result in more intense storms over a shorter period which could impact both local 
surface supplies and imported water. In addition, the frequency and severity of droughts may 
increase.  
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Water supply strategies that are not affected by changing weather patterns, or are adaptable to 
these changes are preferable to those that are not. 
 
 

Objective 5 - Protect the Natural Environment 
 
This objective relates to Board Ends Policies 4.1 “Protect and restore creek, bay, and other aquatic 
ecosystems” and 4.3 “Strive for zero net greenhouse gas emission or carbon neutrality.”  The District 
and its customers value the natural environment.  While the purpose of the WSMP is to provide for 
water supply reliability, it is important that the projects and programs be considered in the context of 
their impacts on the environment.  This includes avoiding impacts to watersheds, streams, and natural 
resources such as water quality and habitat degradation.  It also includes maximizing energy efficiency 
to reduce greenhouse gas emissions.   
 

Protecting and Restoring Creek, Bay, and Other Aquatic Ecosystems  
 

Santa Clara County is rich in natural resources and the District participates in and supports 
watershed stewardship to protect and enhance resources and ensure consistency with State and 
Federal laws and regulations.  These activities include protecting and restoring fisheries and 
aquatic species, preserving and restoring natural stream functions and processes, protecting and 
restoring riparian and in-stream habitat conditions, and protecting and improving water quality in 
streams, the Bay, and the Delta.  District programs such as the Fisheries and Aquatic Habitat 
Collaborate Effort are expected to restore and maintain fisheries, wildlife, water quality, and other 
beneficial uses of creeks in good condition.   
 
Water supply strategies should provide benefits to environmental resources and in-stream and 
reservoir water quality, or at a minimum avoid impacts to these resources.   
 

 
Reducing Greenhouse Gas Emissions 

 
Board Ends Policy 4.3 calls for the District to “strive for zero net greenhouse gas emissions or 
carbon neutrality.” Planning for future water supplies and infrastructure should consider both total 
emissions generated or sequestered and adaptation to climate change (which is addressed under 
the Maximize Flexibility criterion).  The California Water Plan 2009 suggests that local agencies 
should implement cost effective, energy efficiency measures in their water projects as a means of 
reducing GHG emissions.   
 
Water supply strategies should reduce greenhouse gas emissions. 
 

 
Objective 6 - Ensure Community Benefits 
  
This objective relates to Board Executive Limitation EL-2 “The BAOs shall promote conditions, 
procedures, and decisions that fulfill reasonable customer expectations for good service, are safe, 
dignified, and nonintrusive.”  This objective also relates to Board Ends Policies 3.2 “Reduced potential 
for flood damages,” and 4.2.1 “Support healthy communities by providing additional trails, parks, and 
open space along creeks and in the watersheds.”  The District provides multiple services to the 
community.  In addition to environmental stewardship and water supply, the District provides flood 
protection services and supports recreational opportunities when possible.  In developing its water 
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supply strategy, the District will consider these benefits for the community and work to ensure benefits 
are distributed equitably.   
  

 Fulfilling Reasonable Customer Expectations for Good Service 
 

It is important for the District to provide even levels of service within zones of benefit and 
minimizing adverse socio-cultural impacts.  Minimizing socio-cultural impacts includes minimizing 
disproportionate impacts to minority and low-income populations (environmental justice), 
minimizing adverse impacts to cultural resources, and minimizing adverse social effects such as 
impacts to community character.   
 
Water supply strategies will be evaluated by the degree to which water supply benefits are 
provided throughout the District’s service area and the likelihood of disruption is the same 
throughout the service area. 

 
Improving Quality of Life in the County through Appropriate Public Access to Trails, Open 
Space, and District Facilities  
 
The District supports recreational opportunities on and around its reservoirs, along creeks, and in 
the watersheds by providing access to District facilities and, in some cases, providing funding for 
recreation projects.  The recreation programs are maintained and operated by other entities.   
 
Water supply strategies should provide additional water-based recreational opportunities benefits. 
 
 
Providing Natural Flood Protection and/or Reducing Potential for Flood Damages 

 
One of the primary missions of the District is to minimize flooding impacts to residents and 
property in Santa Clara County.  Flood protection benefits could be associated with water supply 
projects that increase reservoir storage or reduce stormwater runoff to creeks.     
 
Water supply strategies should provide additional flood protection benefits. 
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Santa Clara Valley Water District
5750 Almaden Expressway
San Jose, CA 95118-3686
Phone: (408) 265-2600
Fax: (408) 266-0271
www.valleywater.org
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WATER SUPPLY MASTER PLAN 2040 MODELING APPROACH AND 
ASSUMPTIONS 


 Page 1 of 4 


 
WEAP BACKGROUND 
 
The Santa Clara Valley Water District (Valley Water) uses the Water Evaluation and Planning 
(WEAP) model developed by the Stockholm Environment Institute as one method of evaluating 
water supply alternatives.  WEAP is a software tool developed for water resources planning that 
uses water demand and supply information that takes into account multiple and competing uses 
and priorities.  Valley Water simulates its facilities and operations including groundwater basins, 
reservoirs and creeks, imported supplies, treatment plants, water banking, distribution facilities, 
and conservation efforts in the model.  The model also accounts for non-Valley Water sources 
and distribution of water in the county such as water from San Francisco Public Utilities 
Commission (SFPUC) Regional Water System, recycled water, and local water developed by 
other organizations.    
 
ASSUMPTIONS 
 
WEAP operates on a monthly time-step that simulates the hydrology of the last 94 years (1922 
through 2015).  The baseline condition includes existing facilities and assumes completion of 
dam seismic retrofits according their current schedules for completion.  Future Delta-conveyed 
imported water deliveries for Years 2020 and 2025 are based on DWR’s 2015 Final Delivery 
Capability Report – Early Long-Term Scenario, which includes climate change and existing 
restrictions from biological opinions.  Delta-conveyed supplies for Years 2030 through 2040 are 
based on the H4 scenario from the Bay Delta Conservation Plan/Delta Conveyance (formerly 
known as California WaterFix) analysis.  The model also includes revised operations associated 
with the FAHCE 2003 settlement agreement.   
 
Water delivery is modeled to meet demands according to availability and priority.  Demands in 
the system include retailer demands, agricultural demands, independent groundwater pumping, 
raw water deliveries, environmental flow requirements, and groundwater recharge.  Retailer 
demands are from Valley Water’s “Trending Scenario” (as described in Appendix B).  
Agricultural demands, independent groundwater pumping, and raw water deliveries are 
estimated based on historical use and growth projections.  Environmental flow requirements are 
based on requirements in the Fisheries and Aquatic Habitat Collaborative Effort (FAHCE) 
settlement agreement and permit requirements.  Groundwater recharge demands are based on 
recharge facility capacity. 
 
To meet county-wide demands in the model, non-Valley Water water supplies are used first 
including SFPUC supplies, recycled water, and local surface water supplies from San Jose 
Water Company and Stanford University.  These supplies are followed by Valley Water-
managed local surface water and imported water.  If there are remaining unmet demands for 
municipal or agricultural use, they are met with groundwater pumping.  This preserves 
groundwater supplies for droughts and other shortages as much as possible.  Supplies in 
excess of municipal, industrial, domestic, agricultural, and environmental needs are sent to 
percolation ponds to recharge the groundwater basins, held over in reservoirs, and/or delivered 
to Semitropic Groundwater Bank. 
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The model tracks water resources throughout the county including imported water, rainfall, 
reservoir levels, river flow, treatment plant production, groundwater recharge, groundwater 
pumping, recycled water, and delivery of water to meet all demands. 
 
A complete summary of assumptions used in the modeling for the Water Supply Master Plan is 
included in Attachment 1 (WSMP WEAP Modeling Assumptions).  
 
ALTERNATIVE ANALYSIS 
 
A baseline utilizing projected water demands and supplies in the year 2040 was created to 
compare and evaluate the project alternatives considered for the Water Supply Master Plan 
2040.  Each project alternative was then added and integrated into the baseline model and the 
model re-run to obtain new results.   
 
Output from the model includes monthly and annual reporting of a wide range of data including 
groundwater storage levels, local reservoir operations, flows at key locations, and the District’s 
ability to meet demands.   The output is summarized for the baseline and each alternative as 
illustrated in Attachment 2 (an example model output). 
 
The effectiveness of a given project alternative is determined with the evaluation of a few key 
outputs as measured against the baseline; these include groundwater storage, the ability of a 
project alternative to avoid water use restrictions, and total water yield.   Other criterion, such as 
project complexity, water quality, and recreation, are considered outside of the WEAP modeling 
framework described herein.   
 
Groundwater Storage 
 
Groundwater is important because one of Valley Water’s key missions is to maintain 
groundwater storage as a reserve for dry years and to ensure that subsidence does not reoccur.  
Groundwater storage for the three groundwater management areas with and without a project 
can be compared to see how well the alternative improves groundwater conditions, such as in 
Chart 1 below showing groundwater storage for the 2040 Baseline and a scenario expanding 
Uvas Reservoir.  Groundwater level is also used to determine if water use restrictions are 
triggered under Valley Water’s Water Shortage Contingency Plan. 
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Avoidance of Water Use Restrictions 


The Board approved Valley Water’s Water Shortage Contingency Plan (WSCP) that identifies 
when Valley Water should call on the community to reduce water use in response to drought or 
other shortages.  The WSCP is based on the end of year groundwater storage, as this reflects 
the general health of the water system.  The plan has five levels; ranging from Level 1 (Normal) 
when short-term water use reductions are not required to Level 5 (Emergency) which can be 
triggered by an immediate crisis.  Each level has a short-term water use reduction target that 
the Board can call upon the public to achieve.  For example, in 2015 when the groundwater 
level was projected to be in the ‘critical’ stage by the end of the year, the Board called for a 30% 
reduction in water use.  In evaluating potential water supply facilities and programs, Valley 
Water seeks alternatives that can reduce the number of years (over the 94-year simulation in 
the model) that trigger a call for reductions, as well as the severity of those reductions.  Valley 
Water’s current level of service goal is to develop supplies to meet 100 percent of demands in 
normal years and at least 80 percent of demands in drought years.  In the model, this equates 
to finding project alternatives that avoid calls for water use reductions of more than 20 percent.  
The number of years with reductions and the maximum demand reduction can be seen in rows 
37 through 45 in the example model output shown in Attachment 2. 
 
Total Water Yield 
 
A third measure of the robustness of a project alternative is the total water yield.  This is a 
summation of average water supply use from natural groundwater recharge, local surface water, 
recycled water, potable reuse, imported water, and supplemental supplies.  The total water yield 
is also used to calculate the unit cost of each alternative.  The average supply from each type of 
source can be seen in rows 47 through 54 in the example model output shown in Attachment 2. 
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Chart 1:
Groundwater Storage for 2040 Baseline and Uvas Expansion


   Coyote Subbasin - Uvas Expansion    Llagas Subbasin - Uvas Expansion
   North County  - Uvas Expansion    Coyote Subbasin - Baseline
   Llagas Subbasin - Baseline    North County - Baseline
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Other Outputs 
 
Other outputs are also considered when evaluating water supply alternatives based on WEAP 
modeling results.  The amount of storage in the Semitropic groundwater bank, unused carryover 
in the federal Central Valley Project (CVP) and State Water Project (SWP) systems, and creek 
water that flows to San Francisco Bay are examined and can show the efficiency of the water 
supply system with a project alternative included.   
 
The drought years of 1987 through 1992 can be specifically appraised for each project 
alternative to see how well the project alternative performs in extended dry conditions.  Chart 2 
shows how the Water Supply Master Plan projects perform during a repeat of the 1987 to 1992 
drought. 
 
Other types of data may be important for specific types of project alternatives.  For example, the 
amount of water stored by a new or expanded reservoir is critical for storage projects, or the 
volume of water that can be delivered to a new percolation pond is key for those types of 
projects. 
 


 
 


USE OF MODEL RESULTS 
 
The data from the WEAP model is used to identify project alternatives that best meet county-
wide demands.  Individual project alternatives are combined into portfolios and these portfolios 
run through the model to evaluate the performance of the portfolio against the baseline.  The 
WEAP model provides a consistent method of assessing the effectiveness of various project 
alternatives and portfolios.  The effectiveness of project alternatives is balanced with the cost, 
environment impact, effects to water quality, and other criteria to recommend a set of projects in 
the master plan for future implementation that best meets Valley Water objectives. 
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Chart 2: Supplies During an Extended Drought
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