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Dear Honorable Members of the California Water Commission,

The Water in the West program at Stanford University has researched the economic
costs and benefits of groundwater recharge and storage projects funded by past-
water bonds in California. Through our research, we’'ve found groundwater
storage to be one of the more cost-effective ways to deliver public benefits and
provide long-term reliability to California’s water infrastructure. The
Sustainable Groundwater Management Act of 2014 (SGMA) requires sustainable
groundwater management across the state and will increase the need for local
agencies to recharge aquifers and to store water. Groundwater recharge and storage
projects will play an important role in helping the newly formed Groundwater
Sustainability Agencies (GSAs) under SGMA to achieve their sustainability goals,
and Proposition 1 funding is an important opportunity for GSAs looking to fund these
projects.

We feel that the competitive application process for WSIP, will not take full advantage
of the public and economic benefits of groundwater storage if the CWC offers only
one solicitation to distribute all WSIP funds in 2018 using a two-step application
process. A single solicitation for WSIP funds are likely to preclude many GSAs
from the opportunity of applying for WSIP funding, because the deadline for
GSA formation is also in 2017, and GSAs are not required to adopt a sustainability
plan until 2020. Many GSAs will be brand new by the contemplated 2017 WSIP
solicitation date, and many will still be working out coordination with neighboring
GSAs. While GSAs have the authority to levy taxes or fees for groundwater
management, raising substantive funds in advance of plan development (three to five
years later) may be challenging and could delay their ability to raise matched funds.
Creating multiple deadlines beginning in 2017, rather than a single deadline, will give
more GSAs the opportunity to compete for this important funding.

The single deadline also has the potential to create an unfair advantage for larger
surface water projects that have already undertaken some form of feasibility analysis
and secured matched funds. Although surface water storage still has an important
role in California, the California Water Commission should set up an application
process that enables a fair competition between groundwater and surface
water storage projects. Funding is critical to the success of groundwater projects,
and there is a need from many communities for state funding. Multiple solicitation
deadlines would enable more groundwater storage projects to compete in the
application process in a manner that is consistent with the timeframe of SGMA
legislation. This will offer a strategic approach for jump-starting the sustainable
management of California’s groundwater basins while building long-term reliability
into California’s statewide water storage system.



| have attached our report on the economic costs and benefits of groundwater
recharge and storage to this email, and you can find out more by visiting our

interactive online series (http://waterinthewest.stanford.edu/groundwater/recharge/).
Below, you will also find a list highlighting some key takeaways from our research.

We hope that you find this information useful in your upcoming decisions.

Groundwater storage is more cost-effective than surface water storage. Surface
water storage projects can be six times more expensive than groundwater storage.

Groundwater storage projects funded under past water infrastructure bond issues
have a median cost of $320 per acre-foot. This is significantly cheaper than the cost
to build surface water storage infrastructure, which have a median cost of $1900 per
acre-foot.

Groundwater storage can achieve a wide range of public benefits. Groundwater
recharge and storage projects funded by past water bonds identified a wide range of
public benefits in addition to aquifer recharge. These include: increasing water
supply, improving water quality, flood control, protecting wetland habitat, mitigating
land subsidence, reducing greenhouse gas emissions, preventing seawater intrusion,
providing recreational use, and increasing regional self-reliance.

The demand for groundwater recharge funding is high. More than half of the
funding awarded from past water bonds (2000-2006) has gone towards groundwater
recharge and storage projects, demonstrating the demand for groundwater projects.
However, less than half of the applications submitted under past water bonds
received funding, indicating that there is additional demand for financial assistance
for local groundwater storage projects. This demand is likely to increase as GSAs
begin to implement the management criteria under SGMA.

Groundwater storage provides long-term reliability for California’s water.

Surface water and groundwater storage sites are highly dependent on surface water
inputs, and vulnerable to changes in future water availability due to climate change.
California’s future will depend on incorporating stormwater and treated wastewater
into its water supply so that the system is resilient under drought conditions. In most
cases, the most accessible and inexpensive place to store stormwater and treated
wastewater is in local groundwater basins. Taking a longer-term approach to water
storage and developing facilities that use treated wastewater and stormwater will
provide agencies with more flexibility and reliability when managing this critical
resource.



Thank you for all your time and hard work to preserve California’s water resources.

Best Regards,
Melissa

~—— ~ ~ ~ ~ ~—~

Melissa Merri Rohde
Researcher
Water in the West | Stanford University
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Background

California’s water system is complex in its
infrastructural, fiscal, and governance landscape.
Since 2000, state spending on water through
general obligation bonds has provided about $27
billion to fund California’s water supply, treatment,
and infrastructure.*® Authorized bond funds have
supported ecosystem enhancements (27%), flood
protection (25%), parks and public access (22%),
integrated management (8%), drinking water quality
(7%), water supply (6%), and stormwater and runoff
(5%).2 Although state funding is a small percentage
(3%)3® of total water expenditures in California, it
is an important source of funding for many water
agencies.

Proposition 1 — also known as the Water Quality,
Supply, and Infrastructure Improvement Act of 2014 —

a Costs are converted into 2014 USD value using the Construction Cost
Index published by the Engineering-News Record.

b This percentage is from 2008-2011 data on annual water-related
spending in California.
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is a bond on the November 4th ballot. If approved,
Proposition 1 would provide $7.5 billion for water related
infrastructure projects. Of the $7.5 billion available,
$2.7 billion — almost 40% — is targeted towards water
storage (Figure 1). California has two options for water
storage — surface water and groundwater storage —
and both are eligible under Proposition 1.

There is no single solution to increase the resilience of
California’s water system to manage climatic change
and increased growth. Nevertheless, finding ways to
store water during wet years, so that it is available
during dry periods, is important for California if it
is to increase its drought resiliency. The inclusion
of water storage funds in Proposition 1 raises the
important question: how should California spend
its funds to store water? Although there has been
a considerable amount of research on the costs and
benefits of surface water storage, there has not been
much analysis exploring the benefits and economic
costs of groundwater recharge and storage (GRS).

University. Her research explores how the interactions among
water, energy, and food resources affect decisions and tradeoffs
involved in water resource management. (dperronel@stanford.edu)

Melissa Rohde is a researcher for Water in the West and a
graduate student in the Department of Civil & Environmental
Engineering at Stanford University. Her research focuses on
groundwater management in water-stressed regions.
[mrohde@stanford.edu, www.melissarohde.com)
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FIGURE 1
Proposition 1 Funding Breakdown

Floods [$395M]
Drinking water ($520M])
Drought Preparedness ($810M)
Water Storage ($2.7B]
Water Recycling ($725M)
Groundwater ($900M)
Watershed Protection ($1.5B]

To understand the benefits and economic costs of GRS,
we mined post-2000 bond funding applications from four
propositions (Figure 2). We examined how California
has used past bonds to implement GRS projects and
answered some key questions: What are the proposed
costs of GRS projects? Is GRS an integrative and
versatile water management technique? Which GRS
applications are successful in receiving bond funds?
This effort is the most comprehensive analysis of GRS
costs in California to date.

Key Findings

The costs® of groundwater recharge and storage
projects vary considerably, ranging® between $100
and $1,200 per acre-foot, with a median of $400 per
acre-foot. These numbers (Figure 3a) are based
on proposed project costs® for both accepted and
declined applications. The costs to produce (through
wastewater treatment or decentralized stormwater
capture) or purchase (from the state water project or

¢ Costs are converted into 2014 $USD value using the Construction Cost
Index published by the Engineering-News Record.

d Presented as the 25th and 75th percentile range.

e Project costs include: land; planning, design, and engineering;

capital; administration; environmental compliance, mitigation, and
enhancement; construction administration; and contingency.

FIGURE 2
Proposition Timeline

PROPOSITION 13
Groundwater Recharge
and Storage

190/190 12/25
GRS Applications GRS Applications
Submitted Submitted

PROPOSITION 50
Water Quality Supply and
Safe Drinking Program

62/190 1/12
GRS Applications Awarded

GRS Applications Awarded

$252M / $451M
Funds Awarded to GRS

$313M/ $313M
Funds Awarded to GRS

PROPOSITION 1E
Disaster Preparation
and Flood Protection

19/52
GRS Applications 271N
Submitted GRS Applications
Submitted

19/27
GRS Applications Awarded

$193M / $355M
Funds Awarded to GRS

PROPOSITION 84

Safe Drinking Water,
Water Quality and Supply,
Flood Control

10/19 2006

GRS Applications Awarded

$96M / $286M
Funds Awarded to GRS
other sources) water are not included. Nevertheless,

there are multiple factors that influence the range in
GRS project costs (Figure 3a-d). For example, the
type of water used — surface water, stormwater,
wastewater, or a blend — can influence GRS costs
(Frgure 3d).

Groundwater recharge and storage costs are about
three times smaller when the primary purpose is
to recharge and store groundwater only. Costs are
higher when GRS is used as a co-benefit to other
water projects (Figure 3b). Co-benefits include, but
are not limited to, water quality improvements, flood
control, wildlife enhancement, and seawater intrusion
prevention.

About 40% of the groundwater recharge and storage
applications submitted for bond funds were awarded.
High and medium priority groundwater basins
represent more than 90% of project applications
for bond funding. High and medium priority basins

Water In The West 2



Research Brief

FIGURE 3
Range? of Groundwater Recharge and Storage Costs
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represent only 25% of groundwater basins in California,
but more than 95% of California’s groundwater
pumping.* The basin prioritization system is the state’s
strategy for allocating its limited funding to monitor
and manage sustainable groundwater use. Although
past funding is concentrated in areas with the highest
need, there is a demand for GRS that is not being met
by state bond funding.

Discussing California’s Water
Storage Options

California gets money and water in the bank with
groundwater storage. The 2014 water bond has
earmarked $2.7 billion for water storage projects
that improve the state water system, serve public
benefits, and are -cost-effective. Assuming that
surface and groundwater storage projects meet the
criteria to serve public benefits, how much surface
and groundwater storage can California get with $2.7

billion? Using a median cost of $1,900 per acre-foot®*
for surface water storage, that amount could fund
approximately 1.4 million acre-feet of new surface
storage capacity. Conversely, if the $2.7 billion from
Proposition 1 earmarked for water storage were
to be spent on GRS California could gain about
8.4 million acre-feet of new groundwater storage
capacity (Figure 4). For the same amount of money,
groundwater storage could provide about six times
more storage capacity than surface water storage.

f This median cost was calculated based on the capital costs and new
storage capacity for eligible reservoir projects: building Temperance
and Sites Reservoirs, and expanding Shasta, Los Vaqueros, and San
Luis Reservoirs.

g This was calculated using $320 per acre-foot as the median GRS
cost for projects with the primary purpose to recharge and store
groundwater (see Figure 3b).
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FIGURE 4
How Much Storage Can You Get With $2.7B?
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Groundwater recharge and storage projects can serve
as an integrative and versatile water management
tool. When GRS is used as a co-benefit to other water
projects, costs are higher but benefits are greater
too. Past bond applications show that communities
are integrating GRS into flood control, stormwater
management, and wastewater recycling projects.
Doing so can augment California’s water supply, buffer
risk, and serve local water management objectives.

A diversified water portfolio would provide a more
continuous supply of water that is subject less to
seasonal and interannual variability. Unlike surface
water, which is influenced largely by the Sierra
snowpack, wastewater is produced continuously in
urban centers. Although wastewater may be a feasible
option only for population centers, the impacts of
enhancing local self-sufficiency will be felt statewide
because California’s water system is interconnected.

As California’s water resources become subject to
climatic change, a diversified water portfolio can
give water managers an adaptive edge. California’s
161 major surface water reservoirs currently have
a storage capacity of 920 million acre-feet, and the
historical average use of that capacity is only 70% of

the total.® With unused surface water reservoir space
and increasing groundwater space due to overdraft,
it is not the size of the reservoir that is the issue, but
the availability of water to fill it.

The decentralized configuration of GRS allows local
water managers to take advantage of a diversified
water portfolio. Most of the popular surface water
storage projects in consideration for the $2.7 billion
water storage funds would be managed centrally,
reducing supply and demand flexibility.

Higher priority basins are getting bond funds, but
the overall demand for bond funds is unmet. GRS
projects are proposed primarily in higher priority
basins. Although past bond funds are concentrated
in the areas with the highest need, a demand in GRS
projects remains throughout California and is not
being met by past state bond funds.

Conclusion

Our analysis of how California has used past bonds to
implement GRS projects reveals that:

e Groundwater recharge and storage is more cost-
effective than surface water storage.

e Groundwater recharge and storage can serve as
a versatile water management tool and promote a
diversified water portfolio.

e Past bond funding is concentrated in areas with
higher basin prioritizations, and a demand in
groundwater recharge and storage projects
remains unmet through state bond funds.

These findings suggest that groundwater recharge
and storage can play an important role in managing
California’s water resources in the future.
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