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I.

Introduction and Summary
The Natural Resources Defense Council (NRDC) appreciates the opportunity to offer

these comments on the California Energy Commission’s (CEC) Workshop on the Water Energy
Technology Program, held June 2, 2015 in Fresno, California. NRDC is a non-profit membership
organization with nearly 70,000 California members who have an interest in receiving affordable
energy services while reducing the environmental impact of California’s energy consumption.
II.

Discussion
NRDC greatly appreciates the effort of the Energy Commission staff to respond to the

Governor’s Executive Order B-29-15 which directed the Commission to address the drought
through a statewide water energy program. Under this effort, we support the CEC’s work to
accelerate the deployment of innovative water -saving technologies that will save energy and
reduce greenhouse gas emissions, in concert with the Department of Water Resources and the
State Water Resources Control Board. However, we have several reservations about the early
program design concepts presented at the June 2, 2015 workshop. Therefore, we urge the CEC to
delay approval of any funds for ocean desalination projects in this iteration of the Water Energy
Technology program, and instead focus efforts on developing reliable methodology by which
desalination and other types of water projects could quantify and document their potential GHG
reduction benefits.
A. All projects receiving Greenhouse Gas Reduction Funds must demonstrate
reductions in carbon emissions using a publicly-reviewed and approved
quantification methodology. We urge the Commission to either develop such an
accounting methodology for water-related investments itself (in coordination
with the Air Resources Board) or wait until the Air Resources Board develops
one.
It is imperative that all projects and programs receiving any funds from the GGRF to be
evaluated and selected with a consistent, credible methodology for quantifying carbon emission
reductions. Grants proposed by this program to support agricultural, commercial, and industrial
water technologies and the development of alternative sources of water must all be found to
achieve meaningful reductions of GHG emissions. Within this initial group of technologies
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identified in the June 2, 2015 workshop presentation, NRDC finds that proposed ocean
desalination projects have not proven they can achieve the claimed carbon, marine, and water
benefits. In fact, these projects as proposed would exacerbate those problems. To meet that
requirement, the Commission either needs to develop its own accounting methodology in this
docket or defer to the Air Resources Board (ARB) until the time that ARB develops one. In the
case that the Commission uses this proceeding to create such a methodology, we recommend
consultation with ARB throughout to ensure consistency.
In sum, we urge the CEC to delay approval of any funds for ocean desalination projects in
this iteration of the Water Energy Technology program, and instead focus efforts on developing
reliable methodology by which desalination and other types of water projects could quantify and
document their potential GHG reduction benefits.
B. NRDC strongly opposes the CEC’s plan to fund ocean desalination projects
unless and until the Commission establishes a reliable methodology to
demonstrate that projects provide the claimed carbon and environmental
benefits.
There is simply no evidence in this docket to support a CEC decision that funding ocean
desalination projects would reduce greenhouse gas emissions. In a separate docket (the
Integrated Energy Policy Report proceeding), the Independent Energy Producers submitted a
letter1 asserting that desalination could absorb some excess renewable energy. However, no
supporting facts nor methodology is provided to analyze whether these desalination projects
would increase or decrease greenhouse gas (GHG) emissions. Furthermore, there is ample
evidence that indicates these desalination projects would increase GHG emissions.
First, desalination projects will consume electricity at times when there is not excess
renewable generation to consume. Given that the vast majority of hours of electricity
consumption do not produce excess renewable generation, the vast majority of the time, these
desalination projects will be placing a marginal load on the system. And marginal loads require
natural gas plants to be fired up to meet that load, which emit GHGs. Additionally, for the hours
that the desalination project would theoretically absorb excess renewable generation, that could
result in increased GHG emissions in other states in the larger Western region. Because
California is increasingly integrated with Western states and exporting renewable energy during
our maximum renewable output hours, and has planned to install a significant amount of energy
1

IEP, Independent Energy Producers Assoc.'s Letter re: Clean Energy Economy/Cross-Sector Planning, March 17,
2015. Available at: http://docketpublic.energy.ca.gov/PublicDocuments/15-IEPR01/TN203896_20150317T072632_IEP_Ltr_to_Agency_re_Procurement_and_Developemnt.pdf.
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storage (including electric vehicles), it is a distinct risk that these desalination projects will result
in the lost opportunity to export renewable energy to a neighboring state, thus resulting in
increased GHG emissions on the other side of our borders. Simply, there does not exist a CECapproved methodology to verify the claims that desalination projects will not increase GHG
emissions. And until that time, the CEC should not fund desalination projects which will
otherwise increase GHG emissions.
Second, ocean desalination projects will place loads in specific locations that likely cannot
support unnecessary additions to local demand. The local areas on the southern California
electric grid are already presently stressed. The last two orders from the California Public
Utilities Commission were to procure additional resources in the greater Los Angeles and San
Diego regions. The reason was that electric demand in these areas exceeded the local supply. By
placing new (and avoidable) electric loads in these locations, those Southern California grids
(now without San Onofre Nuclear Generating Station supporting them) will be further stressed.
And placing these new loads on the local systems could require new investments in local
electricity generation. Therefore, we urge the Commission to conduct power flow studies (or
request another agency to conduct power flow studies) confirming that these desalination
projects will not result in higher local capacity requirements in Southern California. And in the
case they do, the Commission should account for that factor in the ultimate methodology created.
C. NRDC also strongly opposes the CEC’s plan to fund desalination projects to the
exclusion of other innovative water supply technologies.
Many types of water supply projects can be engineered to operate on a variable basis to
help optimize load profiles on the electric grid. Brackish or contaminated groundwater recovery
projects, wastewater reclamation and reuse projects, agricultural pumps, and pumped storage
projects all have this potential. If this is deemed to be a primary program objective, we
recommend that innovative technologies in all these areas be eligible for consideration for WET
program support.
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D. Ocean desalination projects continue to pose specific environmental challenges
due to their siting and operation. We recommend that before any disbursal of
WET program funds, the Commission should develop and incorporate
environmental metrics into project selection criteria.
NRDC and other stakeholders remain concerned over the impact of ocean desalination
plans on marine resources and ecosystems. Both intake and discharge operations can be highly
problematic. For further detail, we are providing the NRDC Issue Brief “Proceed with Caution:
California’s Drought and Seawater Desalination” as an attachment to this statement. We strongly
urge that before any disbursal of WET program funds to this category of projects, the
Commission should develop and incorporate environmental metrics into project selection
criteria.
III.

Conclusion
Thank you for the opportunity to comment on the CEC’s Water Energy Technology

Workshop. NRDC applauds the Commission for its response to the Governor’s call to action to
respond to the drought – in particular its recently-adopted water efficiency measures. However,
we are extremely concerned about greenlighting ocean desalination projects which would set
California back on a greenhouse gas emissions, and marine and water impacts. We urge the
Commission not to fund any ocean desalination projects unless and until the CEC adopts a
stakeholder-vetted methodology to verify these impacts.
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NRDC issue brief

may 2014
iB:14-05-b

Proceed with Caution:
California’s Drought and Seawater Desalination

I. Introduction
For California, 2013 was the driest calendar year ever recorded across virtually the entire state.1 On
January 17, 2014, Governor Jerry Brown proclaimed the drought to be a State of Emergency, directed
state officials to take all necessary actions to assist the hardest hit communities, and called for all
Californians to pitch in to reduce water use by 20 percent. In short order, lawmakers and the governor
enacted a relief package that provides $687 million in drought relief to fund projects to improve
conservation, clean up contaminated groundwater, make irrigation more efficient, and help those hurt
most by the drought.2
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This bi-partisan, emergency action provides critical support
for drought relief alternatives that are the most cost effective,
readily available, and beneficial to the environment and
communities’ quality of life. While the agencies and experts
have clearly identified those actions best suited to provide
relief, some observers wonder whether the long-term
answer to California’s drought lies in the ocean through the
promotion of seawater desalination.
This white paper—prepared by the Natural Resources
Defense Council, California Coastkeeper Alliance, Surfrider
Foundation, Heal the Bay, Orange County Coastkeeper,
and California Coastal Protection Network, Residents for
Responsible Desalination, Southern California Watershed
Alliance, the Desal Response Group, and the Sierra Club
Angeles Chapter—offers an overview of the science and
policy related to seawater desalination and demonstrates
why this option is generally the least promising option
for drought relief. Other water supply options should be
prioritized over seawater desalination because:
n

n

n

n

Seawater desalination is very expensive, costing on average
four to eight times more than other options;
Seawater desalination is typically the most energyintensive water supply option, resulting in significant
greenhouse gas (GHG) emissions;
Multiple large seawater desalination projects are likely to
have significant negative impacts to the valuable marine
resources that California has invested millions of dollars to
protecting; and
Experience demonstrates that large, expensive
desalination facilities and associated infrastructure can
take many years to build and bring online, yet the water
demand and price may be insufficient to justify continued
operation of the desalination plant when less expensive
water supply and demand management alternatives
are available: this creates significant financial risk for
ratepayers and taxpayers.

In preparing this white paper, the signatory organizations
have comprehensively reviewed California’s water supply
options and have determined that seawater desalination
should only be pursued with caution and only after
conservation, stormwater capture through the use of “green
infrastructure,” water use efficiency, and wastewater recycling
have all been fully implemented. These preferred alternatives
are not only less expensive, they prevent pollution,
contribute to habitat restoration, and reduce energy usage.
Priority drought response measures including efficiency
enhancement, water recycling, and greywater opportunities
are described in the Recommendations section.
If and when seawater desalination is appropriate, projects
should be appropriately scaled to meet demonstrated
water supply needs. Then, projects should be designed and
sited and the best technology available should be used to:
minimize the intake and mortality of marine life; minimize
adverse impacts to the marine environment from the facility’s
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waste discharge; and avoid conflict with ecosystem-based
management activities, especially ongoing implementation
of the Marine Life Protection Act, and climate change and
disaster preparedness. These recommendations are also
discussed in greater detail below.

II. What is Seawater Desalination?
California’s current drought has highlighted the need for
improved freshwater management and has elevated seawater
desalination in discussion of water supply alternatives.
Desalination entails removing salt and other minerals from
seawater, brackish water, wastewater, or contaminated
groundwater to create pure water for drinking and other
purposes.3 With 3,427 miles of tidal shoreline4 and 74 percent
of the California population living in coastal counties,5 it is
reasonable to consider that seawater desalination might play
a role in the state’s water supply portfolio.
There are a range of different desalination technologies,
though most modern plants use either distillation or reverse
osmosis in which high volumes of saline water pass through
membranes to remove salts from water.6 A Pacific Institute
count of pending seawater desalination projects along
the California coast published in July 2012 documents 15
proposals for new plants in the state and two additional
plants proposed in Baja Mexico to provide water to Southern
California residents.7 All of these proposed projects would
utilize seawater reverse-osmosis (SWRO), with varying
environmental implications depending on the type of
source-water intake planned, as well as the size and location
of the projects. Absent statewide standards, the proposals
that have reached regulatory review have varied greatly in
terms of technology, design, capacity, and impacts. Both the
comparative impacts of different projects, and the impacts
of individual plants vary significantly depending on the
location, surrounding habitat, year, and even the season.8

III. Seawater Desalination is
Generally Not Cost Competitive
Water produced by seawater desalination is very expensive
with an average price per acre-foot four to eight times higher
than water from other sources. Estimates for plants proposed
in California range from $1,900 to more than $3,000 per acrefoot.9 A 50 million gallon per day (MGD) plant, such as the
one under construction in Carlsbad, is projected to have a
price between $2042 to $2290 per acre-foot.10 By comparison,
the Department of Water Resources data cited in the 2009
California Water Plan Update found that:
n

n

 he “estimated range of capital and operational costs of
T
water recycling range from $300 to $1,300 per acre-foot”
depending on local conditions.11
 he cost to realize an acre-foot of water savings through efT
ficiency measures ranges from $223 to $522 per acre-foot.12
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n

The agricultural efficiency improvements that result in
water savings of 120,000 to 563,000 acre-feet per year can
be achieved at a cost ranging from $35 to $900 per acrefoot.13

While the cost of seawater desalination has declined
over the past 20 years, the cost remains very high and it
is not cost-competitive with the less expensive, and less
impactful, alternatives described in the Recommendations
section of this report.14 Additionally, alternatives such as
water conservation, rainwater harvesting through “green
infrastructure” and wastewater recycling result in pollution
abatement, habitat restoration, and flood control; the
economic value of these benefits are often not included in
benefit-cost analyses.

IV. Seawater Desalination is
Energy Intensive
A 2011 life-cycle energy assessment of California’s alternative
water supplies commissioned by the California Energy
Commission found that, while a desalination system can
have a wide array of impacts depending on the water source:
“In all cases, the energy use is higher than alternative water
supply.”15 Energy accounts for 36 percent of the cost to
run a reverse osmosis seawater desalination plant.16 The
seawater desalination plant under construction in Carlsbad
will require 47 percent more energy than water delivered to
San Diego from the State Water Project Transfers—currently
the highest energy demand in the region’s water supply
portfolio.17 In some areas, seawater desalination is more
than twice as energy intensive as other water supply options.
The Los Angeles Economic Development Corporation
found ocean desalination to indirectly create more
greenhouse gases than any other water source.18 The Inland
Empire Utilities Agency has similarly reported that ocean
desalination would use more than ten times more energy
than water recycling in its service area.19
California’s current water management system is already
extremely energy-intensive: “water-related energy use
consumes 19 percent of the state’s electricity, 30 percent
of its natural gas, and 88 billion gallons of diesel fuel every
year.”20 In its 2008 Climate Change Scoping Plan, the
California Air Resources Board noted that one way for the
state to reduce GHG emissions is to replace existing water
supply and treatment processes with more energy efficient
alternatives.21 Because seawater desalination is so energy
intensive, extensive development of this technology could
lead to “greater dependence on fossil fuels, an increase
in greenhouse gas emissions, and a worsening of climate
change.”22
To effectively minimize the impacts of climate change
and reduce GHG emissions, the state should prioritize water
supply and treatment alternatives that are energy efficient,
such as those described in the Recommendations section.
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V. Seawater Desalination Can Cause
Significant Harm to the Marine
Environment
Seawater desalination can have significant impacts on the
marine environment through the intake of large volumes of
seawater containing marine life, as well as from the discharge
of brine. The impacts of seawater desalination should also
be evaluated in the context of the many concurrent threats
to California’s marine ecosystems including reductions in
marine fish populations, water quality degradation, ocean
acidification, and marine plastic pollution.23 California must
proceed with caution so that negative impacts of seawater
desalination do not undermine California’s investment
in maintaining vibrant, economically valuable marine
ecosystems.

A. Outdated open ocean intake technology can kill
billions of fish and other marine life each year.
If outdated intake technology is used, such as open ocean
intakes, which are large pipes in the water column, the
process of taking in the source seawater can kill billions
of fish eggs, adult fish, and other marine life each year,
threatening the productivity of California’s marine
ecosystems. Seawater desalination plants typically only
convert 45 to 55 percent of the water they withdraw into
freshwater, which means they must take in twice as much
seawater as the amount of freshwater they intend to
produce.24
Many of the proposed desalination projects in California
plan to use open ocean intakes, despite the availability of less
impactful alternatives such as subsurface intakes, described
below. Fish and other marine life are injured or killed when
they become trapped or “impinged” on the screens that are
put across the front of such intake pipes. Smaller organisms,
such as fish eggs and larvae, can pass through the screens but
die in large numbers (with nearly 100 percent fatality rate) as
they become “entrained” in the plant’s interior workings. To
address impingement and entrainment harms, in 2010, the
California State Water Resources Control Board (State Water
Board) adopted a policy to phase out the use of open ocean
intakes for cooling water in coastal power plants,25 based on
estimates that these intakes were killing 70 billion fish and
marine life annually, including threatened and endangered
species.26 Although open ocean intakes are being phased
out for coastal power plants, that policy does not prevent
the approval of new desalination plants with open ocean
intakes, which would undermine California’s ongoing efforts
to protect marine life from impingement and entrainment.
The State Water Board is working to develop a corresponding
policy, which would apply to desalination plants.
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B. Discharge of concentrated brine may be toxic
to marine organisms.
The desalination process generates waste, known as brine,
which can have serious impacts, including acute and
chronic toxicity if improperly discharged into the marine
environment.27 Brine is composed of highly concentrated
constituents normally found in seawater (e.g., magnesium,
boron, and sulfate), often combined with a suite of chemicals
used throughout the desalination process (e.g., aluminum
chloride, polyphosphates, and biocides), which can be toxic
to marine organisms even at low concentrations.28 Brine may
also contain heavy metals from corroding equipment and it
may be warmer than the receiving waters, causing thermal
pollution.29
Most seawater desalination facilities discharge their brine
into estuaries or the ocean, so the use of brine diffusers,
discharging the brine into sub-tidal offshore areas with
persistent turbulent flows, and pre-discharge dilution with
wastewater can help to minimize the negative impacts of
the waste.30 Another way to reduce the impacts of brine is
by improving the source water quality through the use of
subsurface intakes, which in turn reduces operating costs and
contaminants that would be concentrated in the discharge.

Through the natural filtration provided by layers of rock or
sand, contaminants such as algae and bacteria are removed,
reducing the need for chemicals and corresponding costs in
the desalination process.31

C. Potential impacts to California’s newly created
Marine Protected Area network.
In 2012, California finalized the nation’s first science-based
network of marine protected areas (MPAs), as called for by
state’s landmark Marine Life Protection Act.32 Stretching
the entire length of the state’s coastline, this network of
124 protected areas has been created to safeguard the
productivity and diversity of marine life and habitats for
future generations. Although no projects are likely to be
proposed or permitted within MPAs, desalination plants with
infrastructure sited near MPAs could result in significant
impacts from intakes and brine discharge and may reduce
larval connectivity between protected areas through
entrainment and impingement, thereby compromising the
effectiveness of the broader network. Careful analysis of new
desalination facilities and their impacts on protected areas
(including an understanding of larval dispersal and areas of
sources and sinks) is essential to ensure the lasting success of
California’s MPA network.

Cautionary Tales of Demand Risk
When evaluating expensive desalination projects in response to pressing drought, California should learn from past
mistakes. In response to the 1986 to 1991 drought, the city of Santa Barbara spent $34 million to build a reverse osmosis
desalination plant that was promptly placed into long-term storage because of the plant’s high operational costs.33 Now, the
city is considering a two-year process to reactivate the plant, at an additional cost of $20.2 million and with operating costs
of approximately $1,500 per acre-foot.
Similarly, severe drought from the mid-1990s until 2012 prompted Australia to construct six large-scale seawater
desalination plants at a cost of $10 billion Australian Dollars (AUD) to provide an alternative source of drinking water.34 At
the same time, water policy reforms and improved efficiency measures were implemented through the country’s National
Water Initiative.35 The plants took years to build. By the time they were operational, the drought had eased and cheaper
alternatives, made possible by the National Water Initiative, made the water from the desalination plants impractical.36
Today, four of the six Australian plants stand idle.
These two examples illustrate the danger of demand risk, which “is the risk that water demand will be insufficient to
justify continued operation of the desalination plant due to the availability of less expensive water supply and demand
management alternatives.”37 Because of the financial structure of seawater desalination projects:
	Project developers may build large plants in an effort to capture economies of scale and reduce
the unit cost of water. This can, however, lead to oversized projects that ultimately increase
demand risk and threaten the long-term viability of a project.38
The plant in Sydney cost $2 billion AUD to build, yet in 2012 it was shut down while taxpayers were left to pay $16 million
AUD per month for the cost of building the plant and its pipeline.39 Melbourne also reacted to the drought and built the
$3.6 billion AUD Wonthaggi desalination plant, which came online in 2012.40 Similar to the Sydney plant, Wonthaggi is now
idle. Nevertheless, water consumers are continuing to pay $670 million AUD annually for Wonthaggi’s construction through
water bill surcharges. That is without one drop of water being drawn from the plant.41 In response to the current drought,
California should carefully evaluate these past expensive experiences with seawater desalination and instead prioritize
cheaper, less risky alternatives.
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Many of the negative impacts associated with seawater
desalination can be significantly reduced by careful
planning and siting of projects and the use of the best
available technology (BAT). Discussed further in the
Recommendations section, alternative subsurface intake
technologies and appropriate brine dispersal techniques
should be designated by the State Water Resources Control
Board as BAT because they can greatly reduce the impacts of
the seawater intake while also increasing the water quality
and reducing energy demands and the need for various
chemicals used during reverse osmosis, which in turn can
reduce plant operation costs. If and when they are needed,
seawater desalination plants should be sited if and where
these less impactful technologies can be used.

VI. How Does California Regulate
Seawater Desalination?
Multiple California agencies have the authority to create
policy or administer regulations governing seawater
desalination. The State Lands Commission (SLC), State
Water Board, and the California Coastal Commission have
regulatory control over seawater desalination projects.
The SLC has regulatory authority over public trust lands,
including tide and submerged lands (land under navigable
waters), and it has authority to “exclusively administer and
control all [public trust lands]” to “lease or otherwise dispose
of such lands, as provided by law.”42 A private company or a
public entity must apply to the SLC to use sovereign lands for
any public trust use. Applications “must include an outline
of the proposed project, supporting environmental data, and
payment of appropriate fees.”43
The State Water Board is the designated state water
pollution control agency under the Federal Water Pollution
Control Act. In conjunction with the Regional Water Boards,
it is authorized to issue Waste Discharge Requirements and
National Pollutant Discharge Elimination System (NPDES)
permits.44 The State Water Board also has the authority and
duty to regulate seawater desalination intakes. The California
Water Code requires that:
For each new or expanded coastal powerplant or other
industrial installation using seawater for cooling, heating, or
industrial process, the best available site, design, technology,
and mitigation measures feasible shall be used to minimize
the intake and mortality of all forms of marine life.45
The State Water Board is developing new regulations
through an Ocean and Estuary Plan Amendment, which
will provide consistent guidance to project proponents
under the Clean Water Act and California’s Porter-Cologne
Act. These new standards are expected to be in place by fall
2014. Building seawater desalination facilities prior to final
adoption of those rules may result in expensive retrofits to
meet the regulations. Inconsistencies in legal interpretation
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of environmental protection requirements found in NPDES
permits issued while the SWRCB Ocean Plan Amendment
is pending further illustrate the urgent need for a consistent
policy.
The California Coastal Commission (CCC) issues coastal
development permits (CDP), certifies local governments’
Local Coastal Programs, reviews appeals of locally issued
CDPs, and conducts federal consistency review pursuant
to the CZMA. As part of the permit review, CCC staff must
decide if the development conforms to the Coastal Act and
California Environmental Quality Act (CEQA).46 CCC staff
evaluate individual and cumulative impacts of proposed
activities.47
The Department of Water Resources does not have a
regulatory role. It does, however, prepare the California Water
Plan, with stakeholder input. This plan is updated every
five years to assess trends, challenges, and opportunities
in water management.48 The 2013 draft Water Plan Update
contains a Desalination Resource Management Strategy
that provides local water districts with an overview of issues
to consider when developing a desalination project. The
strategy, however, is non-binding and is informed largely by
the desalination industry.49
Local governments, the California State Parks, the
Department of Public Health, and water districts may also
have roles in siting and overseeing seawater desalination
projects. In the case of the Poseidon Water Huntington
Beach Seawater Desalination Facility, these entities were
respectively tasked with certifying the environmental
impact documents, negotiating water purchase agreements,
granting easements for proposed pipelines that would carry
desalinated water or for other infrastructure, and issuing
Wholesale Drinking Water Permits.50
Although there are 15 new projects proposed along
California’s coast, there has been no comprehensive
evaluation of the cumulative impacts or spatially explicit
siting and compatible use issues presented by the ramp-up
of these facilities.51 Because these projects require review and
oversight by multiple agencies under various state and federal
laws, the Ocean Protection Council (OPC) has endeavored to
coordinate the work of these agencies through an interagency
desalination task force. Additionally, provisions in various
state laws support enhanced application of robust scientific
information and interagency coordination within the context
of existing regulatory mandates. For example, the Coastal
Act provides a good foundation for incorporating ecological
principles into the decision-making process, stating:
[m]arine resources shall be maintained, enhanced, and
where feasible restored. . . Uses of the marine environment
shall be carried out in a manner that will sustain the
biological productivity of coastal waters that will maintain
healthy populations of all species of marine organisms
adequate for long-term commercial, recreational, scientific,
and educational purposes.52
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The Water Code requires consideration of the overall
ecological balance of the habitat: “where otherwise
permitted, new warmed or cooled water discharges
into coastal wetlands or into areas of special biological
importance, including marine reserves and kelp beds, shall
not significantly alter the overall ecological balance of the
receiving area.”53 Interagency coordination is required by the
Water Code: “during the process of formulating or revising
state policy for water quality control, the state board shall
consult with and carefully evaluate recommendations of
concerned federal, state, and local agencies”54

changing from snow to more rainfall, Californians must
reform water management systems and water use to
prepare for future water challenges. Multiple economic and
environmental benefits can be realized in California through
a better understanding and implementation of “integrated
water resource management” (IWRM). The principles of
IWRM, both in terms of public process and substantive goals,
has been documented by numerous scientific and policy
institutions, including a recent publication by the U.S. Army
Corps of Engineers summarizing the benefits of more holistic
and integrated freshwater management.57

A. Regulation of Existing Open Seawater Intakes.

1. Urban water efficiency measures can be implemented
immediately.

Our organizations have spent decades working with state
and federal agencies to develop regulations to implement
the federal Clean Water Act and minimize the intake
and mortality of marine life from open ocean intakes
and antiquated “once-through cooling” technology for
coastal power plants.554 Regulations adopted in 2010 by
the State Water Resources Control Board documented the
significant impact to marine ecosystems from these intake
structures, and required power plants on our coast and
estuaries to employ “best technology available” to reduce
the entrainment and impingement of marine life.56 Despite
the ongoing phase-out of these open ocean intakes for
cooling water, some seawater desalination proponents are
seeking to continue their use, which would undermine the
policy objective of minimizing marine life mortality from
entrainment and impingement established in the PorterCologne Act.

VII. Recommendations

A recent survey of public perceptions of water use showed
that respondents underestimate water use by a factor of
two on average, with large underestimates for high wateruse activities.58 Compared with other countries that use
desalination, California’s urban water consumption ranks the
highest at 201 gallons per capita per day (GPCD), compared
with Australia’s urban water use of 80 to 130 GPCD in the
early 2000’s, Israel’s 84 GPCD, and Spain’s 76 GPCD.59 The
California Urban Water Conservation Council (CUWCC)
documented that the state could save more than 27.5 billion
gallons of water per year.60 Specific examples of opportunities
readily available to increase urban water use efficiency,
highlighted in an NRDC report to the State Water Board,
include:61
n

n

The following recommendations describe policies and
planning processes that should precede and then inform any
decision to site a seawater desalination project. Agencies,
flood control districts, and land use managers should
integrate these recommendations to achieve water supply
goals while minimizing costs and negative environmental
impacts associated with seawater desalination.

A. Less costly and impactful water supply options
should be prioritized over seawater desalination.
In the vast majority of locations, water conservation, water
use efficiency, stormwater capture, rainwater harvesting,
and wastewater recycling measures are less expensive, have
fewer negative environmental impacts, and have multiple
economic and environmental benefits. These options should
be pursued to the maximum extent possible before seawater
desalination is considered. Given climate change predictions
of longer and more severe dry periods, as well as precipitation
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n

n

 ccelerating the transition to high-efficiency clothes
A
washers by suspending the 6.5 percent state sales tax on
the purchase of these machines;
 equiring installation of water meters on all urban water
R
service connections within 5 years;
 nforce existing requirements to replace inefficient
E
plumbing in all rental property by 2017 and in residential
and commercial buildings by 2019; and
 nsure that water suppliers send effective price signals
E
to consumers regarding the scarcity and costs of water.

2. Low-impact development techniques, including green
infrastructure and rainwater capture should be prioritized.

Stormwater runoff is a drastically underutilized potential
resource in California. For example, a one-inch storm
in Los Angeles County can result in 10 billion gallons of
runoff flowing through the area’s storm drain systems and
discharging into the ocean.62 At the same time, stormwater
runoff is also the leading source of surface water pollution
in California, carrying bacteria, metals, and other pollutants
into waterways, harming the environment and creating
economic loss potentially into the hundreds of millions of
dollars every year from public health impacts alone.63
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Low-impact development (LID), is a land planning and
engineering design approach that emphasizes rainwater
harvesting, including infiltration of water into the ground as
well as capture in rain barrels or cisterns for later use onsite at
new and redeveloped residential and commercial properties
in the urbanized areas.64 Improved stormwater management
enables cities, states, and individuals to increase access to
safe and reliable sources of water while reducing the amount
of energy consumed and global warming pollution generated
by supplying the water.65
NRDC and the University of California, Santa Barbara
Bren School estimate that LID practices in urban areas of
southern California and limited portions of the San Francisco
Bay would:
	 [I]ncrease local water supplies by up to 405,000 acrefeet (af ) of water per year by 2030. This volume represents
roughly two-thirds of the volume of water currently used
by the entire city of Los Angeles each year. The water
savings translate into electricity savings of up to 1,225,500
megawatt hours (MWh), avoiding the release of as much
as 535,500 metric tons of CO2 per year, as the increase
in energy-efficient local water supply from LID results
in a decrease in the need to obtain water from imported
sources of water such as the California State Water Project
(SWP) or the use of processes such as ocean desalination,
both of which require tremendous amounts of energy.66
The State Water Board maintains a list of California LID
projects. This includes on-site landscape retention, which
provides flood protection while also recharging groundwater
basins and reducing pollution loading.67
3. Water recycling projects should also be prioritized.

Increased recycling of wastewater is another important
water supply option that is less impactful than seawater
desalination. According to state estimates, development of
water recycling projects can readily achieve an estimated
1.4 to 1.7 million acre-feet by 2030, of which 0.9 to 1.4
million acre-feet (62 to 82 percent) would be recycled from
discharges that would otherwise be lost to the ocean, saline
bays, or brackish bodies of water.68 In Orange County, the
Sanitation District built a world-renowned water reuse
facility, which generates enough purified water to serve
500,000 people.69 According to the Report Card for America’s
Infrastructure, this facility is between 35 and 75 percent less
expensive than saltwater desalination and will consume half
the energy.70
As recommended by NRDC to the State Water Board, by
prohibiting ocean discharges from wastewater treatment
plants by 2030, the Board could dramatically accelerate
the adoption of water recycling and significantly improve
the drought resistance of urban communities.71 This
would significantly increase available water supply for
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both agricultural and urban water users, at costs that are
comparable to imported water and alternative supplies. This
policy change would have at least two added benefits: (1)
it would improve coastal water quality by reducing ocean
discharges, particularly of wastewater that is only treated
to secondary levels, and (2) it could potentially reduce
greenhouse gas emissions, because recycled water consumes
less electricity than many alternative water supply sources,
including water imported from the Bay-Delta to Southern
California and ocean or brackish water desalination. It is also
recommended that the state develop a general permit that
would allow for the onsite use of greywater under specific
conditions.
4. Sustainable management of groundwater should be prioritized.

California is the nation’s largest producer of groundwater,
extracting nearly twice as much as Texas, the next state.72
More than half of Californians rely on groundwater as a
source of drinking water—in certain areas it is the only
source of water. In areas where groundwater is the only
source of water, desalination may be considered as a last
resort if groundwater is not managed properly. Unfortunately,
California is pumping more groundwater than it is
recharging, causing overdraft in many California basins.

Overdraft is associated with a variety of impacts, including
land subsidence, increased energy required for pumping
water at lower depths, and water quality problems.73 Each
of these impacts undermines the aquifer’s potential to
continue providing a local, reliable source of water.
To avoid these impacts, water districts should manage
groundwater basins to utilize their storage capacity,
rather than just tapping them for water supply. The
Metropolitan Water District of Southern California recently
estimated that groundwater basins in the southern California
region have 3.2 million acre-feet of storage space available
for possible recharge.74 Local groundwater management
entities should consider land use planning to encourage
groundwater recharge. Water districts should also endeavor

to sustainably manage their groundwater by balancing
the amount of water being pumped with the amount
recharging the aquifer. This can be done by monitoring the
quantity of water pumped from a basin, and then actively
recharging the aquifer through natural recharge, lowimpact development strategies, and groundwater recharge
with advance treated recycled water. For example, Orange
County sustainably manages its groundwater basin by
actively recharging it with advanced recycled water. In 1997,
the Orange County Sanitation District and the Orange County
Water District collaborated to create a system that would
preserve local groundwater resources and prevent seawater
from infiltrating and contaminating the groundwater basin
(a saltwater intrusion barrier).

PAGE 7 Proceed with Caution: California’s Drought and Seawater Desalination

B. If and when seawater desalination is deemed
necessary, it should be guided by comprehensive
statewide policy, utilize best available technology,
and be located in areas where environmental
impacts are minimized.
1. The State Water Board must create and implement strong
statewide standards in the Ocean Plan Amendment as soon as
possible.

The State Water Board is working to develop an amendment
to the Ocean Plan that would address key issues associated
with desalination facilities.75 As noted above, the California
Water Code requires that “the best available site, design,
technology, and mitigation measures feasible shall be used
to minimize the intake and mortality of all forms of marine
life” of coastal desalination facilities using seawater for
their industrial processing of water.76 The expert panels and
reviews commissioned by the State Water Board and latest
scientific information indicate that the State Board should
establish best available technology to include sub-seafloor
intakes and pressurized spray brine diffusers.77
A 2013 survey and study of seawater reverse osmosis plants
located globally, led by experts at the Water Desalination and
Reuse Center at King Abdullah University of Science and
Technology in Saudi Arabia summarized important findings
arguing strongly in favor of designating subsurface intakes
as BAT:
The use of subsurface intake systems for seawater reverse
osmosis (SWRO) desalination plants significantly improves
raw water quality, reduces chemical usage and environmental
impacts, decreases the carbon footprint, and reduces cost
of treated water to consumers. These intakes include wells
(vertical, angle, and radial type) and galleries, which can
be located either on the beach or in the seabed. Subsurface
intakes act both as intakes and as part of the retreatment
system by providing filtration and active biological treatment
of the raw seawater. Recent investigations of the improvement
in water quality made by subsurface intakes show lowering of
the silt density index by 75 to 90 percent, removal of nearly all
algae, removal of over 90 percent of bacteria, reduction in the
concentrations of [total and dissolved organic carbon], and
virtual elimination of biopolymers and polysaccharides that
cause organic biofouling of membranes. Economic analyses
show that overall SWRO operating costs can be reduced by 5
to 30 percent by using subsurface intake systems. Although
capital costs can be slightly to significantly higher compared
to open-ocean intake system costs, a preliminary life-cycle cost
analysis shows significant cost saving over operating periods of
10 to 30 years.78
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The study also discusses how energy uses and associated
energy costs decrease with subsurface intakes, because they
utilize less energy-intensive natural filtration.
The Pacific Institute review of marine impacts associated
with seawater desalination also provides an excellent
overview of the available subsurface intake technologies.79 In
California, Long Beach has also been operating a pilot seabed
gallery for several years, and several other subsurface systems
are being tested around the world.80
2. Statewide policy and integrated agency guidance should require
that project sites are selected where BAT is feasible and where
significant and cumulative impacts are minimized.

It is strongly recommended that all agencies with a regulatory
or policymaking role in planning for or managing seawater
desalination (i.e., those agencies listed in Section VI) work
closely together to develop integrated guidance to help
ensure that the selection of seawater desalination project
sites is based on identification of areas where BAT can
actually be applied.
Identification of appropriate sites for new seawater
desalination plants should also be based on the application
of the best geospatial data in order to:
n

n

n

n

n

 void important ecological areas and other ocean and
a
coastal uses such as marine protected areas,
 void areas vulnerable to sea level rise and other
a
coastal hazards,
c hoose a site that will allow for the application of the best
available technology to reduce impacts to marine life,
s elect a location that will ensure water quality standards
are protected, and
s elect a location that will make the best use of existing
freshwater delivery infrastructure.

There are important resources available to assist with
best site identification. Over the past five years, working
with its Science Advisory Team81 and the California Ocean
Science Trust,82 the OPC has made significant investments
in data collection and the development of a framework
for integrating science into state decision-making.83 Some
of that information is now available for any interested
stakeholder via a collaborative effort between OPC and the
State’s Geospatial Information Office in the California Coastal
Geoportal.84 The Coastal Geoportal contains information—
such as the location of marine protected areas, sea level rise
projections, and water quality data—that should be used
to determine the best available site, design and technology
for coastal desalination facilities, per California Water Code
§ 13142.5(b). OPC has added data layers to the Geoportal
according to the level of priority that consulted staff from
various agencies have assigned this information.
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Any agency reviewing CEQA or other environmental
compliance materials for seawater desalination facilities
should:
n

n

n

n

n

Ensure a thorough alternatives analysis has been
conducted to evaluate the economic and environmental
adverse impacts and/or benefits of alternative water
supply options.
Evaluate cumulative impacts of multiple proposed
desalination facilities in the same vicinity, as well as in
the context of multiple threats to our marine ecosystem,
including reductions in marine life populations, water
quality degradation, ocean acidification, and marine
plastic pollution.
Conduct a thorough analysis of alternatives that
comprehensively evaluates a range of project sites where
designated best available technology (e.g., subsurface
intakes) can be utilized.
Assess the energy demand and indirect greenhouse gas
emissions of seawater desalination facilities.
Ensure consistency with other efforts to protect marine
life, including the implementation of the Marine Life
Protection Act and the State Water Resources Control
Board Policy to reduce marine life mortality from oncethrough cooled power plants.

Recent research and analysis conducted by experts
with the Center for Ocean Solutions provides valuable
guidance for developing effective monitoring, assessment,
and adaptive management protocol. A diverse group of
experts has determined that by assessing native species
diversity, habitat diversity and heterogeneity, populations
of key species, and connectivity, resource managers can
support resilient ecosystems and make ecosystems less
vulnerable to threats and impacts, such as those presented
by the development and operation of new seawater
desalination facilities.87 “These ecological principles can
also help planners and managers distill the complexity
of ecosystems into specific, measurable dimensions and
structure important aspects of ocean planning processes,
such as the development of management objectives,
thresholds, monitoring programs, and adaptive management
measures.”88
Integrated monitoring, assessment, and adaptive
management guidance should be developed through input
from all relevant agencies. This guidance should include clear
protocol for establishing baseline data as well as monitoring
timing and frequency to account for natural seasonal
variability. It should also include best practices for data
management, reporting, and third-party verification.89

Whether through the OPC seawater desalination working
group or another convening mechanism, it is recommended
that these points of guidance be formally adopted and shared
with all relevant agencies, for example through formal CEQA
guidance or a memorandum of understanding to that effect.

C. California Agencies Should Work with Industry
To Collect and Apply New Information About the
Impacts of Seawater Desalination.
Although seawater desalination has been utilized for many
years, the impacts of these plants’ operations have not been
thoroughly monitored using baseline data and ongoing
evaluation.85 There are significant knowledge gaps about the
impacts of the technology, and especially about the specific
impacts new plant operations will have on California’s diverse
and sensitive ecosystems. For example, the State Water Board
convened an expert panel on the management of brine
discharges to coastal waters, and the panel noted the current
level of information available about brine discharge:
 [A] large proportion of the published work is descriptive
and provides little quantitative data that can be assessed
independently. Many monitoring studies lacked sufficient
details of study design and statistical analyses, making
interpretation of results difficult… greater clarity and
improved methodologies are required in the assessment
of the ecological impacts of desalination plants…86
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