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1 INTRODUCTION AND EXECUTIVE SUMMARY

1.1 Executive Summary

This report was prepared in support of the proposed amendment to the Water Quality Control
Plan for Ocean Waters of California (Ocean Plan) to address desalination facility intakes, brine
discharges, and incorporate other non-substantive changes. The Desalination Amendment
described here is intended to protect ocean water quality and marine life from those impacts
associated with the construction and operation of seawater desalination facilities. Desalination
facilities produce freshwater by removing salts from brackish or saltwater for municipal,
industrial, or other uses. Although desalination provides an important alternative source of
potable water, surface water intakes and discharges associated with facilities that desalinate
seawater can have significant impacts on aquatic life-related beneficial uses.

The purpose of this document is to present the Desalination Amendment as well as the basis for
and rationale applied in the development and analysis of the amendment, and other alternatives
considered in accordance with the California Water Code (Water Code) and California
Environmental Quality Act (CEQA). The Desalination Amendment, if adopted, would establish a
uniform statewide approach for protecting beneficial uses of ocean waters from degradation due
to seawater intake and discharge of brine wastes from desalination facilities. The Desalination
Amendment (see Appendix A of the Staff Report with SED) contains four primary components
intended to control potential adverse impacts to marine life associated with the construction and
operation of desalination facilities as described below.

e Clarify the State Water Board’s authority over desalination facility intakes and discharges

e Provide direction to the regional water boards regarding the determination required by
Water Code section 13142.5, subdivision (b) for the evaluations of the best available
site, design, technology, and mitigation measures feasible to minimize the intake and
mortality of all forms of marine life at new or expanded desalination facilities.

e A narrative receiving water limitation for salinity applicable to all desalination facilities to
ensure that brine discharges to marine waters meet the biological characteristics
narrative water quality objective and do not cause adverse effects to aquatic life
beneficial uses.

e Monitoring and reporting requirements that include effluent monitoring, as well as
monitoring of the water column bottom sediments and benthic community health to
ensure that the effluent plume is not harming aquatic life beyond the brine mixing zone.

The Desalination Amendment, if adopted, would apply intake-related provisions to all new and
expanded seawater desalination facilities that intake state seawater. Discharge requirements
would apply to all desalination facilities. The Desalination Amendment would be implemented
through National Pollutant Elimination System (NPDES) permits or Waste Discharge
Requirements (WDR) issued by the applicable regional water board in consultation with State
Water Board staff.

The process to develop the Desalination Amendment was assisted by the formation of expert
review panels, an interagency workgroup, and extensive stakeholder outreach that provided the
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State Water Board with many concepts and recommendations to consider in the development of
the proposed amendment. Pursuant to the California Environmental Quality Act (CEQA) (Pub.
Resources Code section 21000 et. seq.), the State Water Board held scoping meetings on June
26, 2007 in San Francisco and again on March 30, 2012 in Sacramento. On March 15, 2011,
the State Water Board adopted the Ocean Plan Triennial Review Work Plan (2011-2013) by
Resolution 2011-0013 directing staff to review high priority issues identified in the work plan,
including desalination facilities and the associated brine disposal, and to make
recommendations for any necessary changes to the Ocean Plan. The State Water Board held a
number of stakeholder meetings and public workshops in 2011 through 2013, to provide an
overview of key amendment issues and to receive feedback on development of the proposed
Desalination Amendment. Staff also convened the interagency working group comprised of
representatives from the regional water boards and other state and federal agencies that met
several times between 2012 and 2015 to review and comment on the proposed Desalination
Amendment.

The State Water Board circulated the draft Desalination Amendment and supporting draft Staff
Report, for public comment on July 3, 2014. A public workshop was held on August 6, 2014 in
Sacramento to provide information on the proposed Desalination Amendment and the draft Staff
Report including the draft SED and to answer questions from the public. On August 19, 2014,
the State Water Board conducted a public hearing to receive comments from public agencies
and members of the public on the proposed Desalination Amendment and draft Staff Report,
including the draft SED. Twenty eight written public comment letters were timely submitted, and
the State Water Board provided written responses to those comments as well as to public
comments received during the workshop and public hearing.

Based on the oral and written comments, the State Water Board revised the proposed
Desalination Amendment and draft Staff Report, including the draft SED. On March 20, 2015,
the State Water Board distributed and posted the proposed final Desalination Amendment and
proposed final Staff Report, including the proposed final SED. The deadline for submission of
written comments on changes to the proposed Desalination Amendments and changes to the
proposed final Staff Report, including the proposed final SED, was April 9, 2015. On March 20,
2015, the State Water Board provided notice to the public that the State Water Board would
consider adoption of the proposed final Desalination Amendment and approval of the proposed
final Staff Report, including the proposed final SED, at its regularly scheduled meeting on May
6, 2015.

Table 1-1: Summary of Environmental Impacts and Mitigation Measures.

SECTION
12.4.1

IMPACT
AESTHETICS

MITIGATION MEASURES

Impact 1: Construction activities related to
the installation of intake and outfall
structures may have a substantial adverse
effect on a scenic vista.

Mitigation Measure 1: Limit construction to spring,
fall, and winter weekdays to avoid disrupting
recreational, pleasure boating or site-seeing
activities associated with the summer tourist
season.

Impact 2: Construction activities related to

Mitigation Measure 2: See Mitigation Measure 1
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the installation of intake and outfall
structures may substantially degrade the
existing visual character or quality of the
site and its surroundings.

Impact 3: Permanent infrastructure (i.e.,
pumps, power supply, and piping) may
have a substantial adverse effect on a
scenic vista.

Mitigation Measure 3:

e Install power supply and piping below
ground;

¢ Install pumping stations in utility vaults or site
them outside of where public or recreational
uses are anticipated.

12.4.2

Impact 4: Permanent infrastructure (i.e.,
pumps, power supply, and piping) may
substantially degrade the existing visual
character or quality of the site and its

Air Quality

Mitigation Measure 4: See Mitigation Measure 3

surroundings.
SECTION IMPACT \ MITIGATION MEASURES

Impact 5: Construction activities related to
the installation of intake and outfall
structures may have the potential to
conflict with or obstruct implementation of
an applicable air quality plan.

Mitigation Measure 5:
e To minimize emissions from all internal
combustion engines

o Where feasible, use equipment powered
by sources that have lowest emissions, or
powered by electricity

o Utilize equipment with smallest engine
size capable of completing project goals to
reduce overall emissions

o Minimize idling time and unnecessary
operation of internal combustion engine
powered equipment

e For diesel powered equipment

o Utilize diesel powered equipment meeting
Tier 2 or higher emissions standards to
the maximum extent feasible.

o Utilize portable construction equipment
registered with the States portable
equipment registration program

o Utilize low sulfur diesel fuel and minimize
idle time

o Ensure all heavy duty diesel powered
vehicles comply with state and federal
standards applicable at time of purchase.

o Utilize diesel oxidation catalyst and
catalyzed diesel particulate filters or other
approved emission reduction retrofit
devices installed on applicable
construction equipment used during
individual projects.

e To control dust emissions:

o Spray down construction sites with water

or soil stabilizers
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o Cover all hauling trucks
o Maintain adequate freeboard on haul
trucks
o Limit vehicle speed in unpaved work areas
o Suspend work during periods of high wind
or
o Install temporary windbreaks
o Use street sweeping to remove dust from
paved roads during earth work
e Monitor on-site air quality in relations to local
agency and Air District standards and
mitigate impacts
e Earthwork in areas known to contain
naturally occurring asbestos.
o Relocate earthwork to avoid geologic
material containing asbestos
o Develop asbestos dust mitigation plan in
accordance with local air quality
management district requirements
o Spray down construction sites with water
or soil stabilizers
o Pre-wet the ground to the depth of
anticipated cuts;
o Suspend grading operations when wind
speeds are high
o Apply water prior to any land clearing; or
o Shake or wash wheels of vehicles leaving
sites
o Cover all exposed piles

Impact 6: Construction activities related to
the installation of intake and outfall
structures may have the potential to
violate air quality standards or contribute
substantially to an existing or project air
quality violation.

Mitigation Measure 6: See Mitigation Measure 5.

SECTION |
12.4.3

Impact 7: Construction activities related to
the installation of intake and outfall
structures may have the potential to result
in considerable net increase of any
nonattainment pollutant for which the
project region is under an applicable
federal or state ambient air quality
standard.

IMPACT
Biological Resources

Mitigation Measure 7: See Mitigation Measure 5.

MITIGATION MEASURES

Impact 8: Construction activities related to
the installation of intake and outfall
structures may cause the loss or
modification of sensitive habitat including
habitat for sensitive species.

Mitigation Measure 8:
e Construction surveys
¢ Relocation of impacted species
¢ Consultation with NOAA Fisheries and
CDFW to identify seasonal work windows,
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avoidance technology and required
monitoring

Obtaining Clean Water Act 404 permit from
the US Army Corps of Engineers to mitigate
for impacts to wetlands

Avoidance or replacement of trees greater
than a specific size and at a ratio agreed
upon with local permitting agencies

Impact 9: Construction activities related to
the installation of intake and outfall
structures may cause the conversion of
riparian or wetland habitat supporting a
variety of resident and migratory species.

Mitigation Measure 9: See Mitigation Measure 8

Impact 10: Construction activities related
to the installation of intake and outfall
structures may be a cause of disturbance
or interference with fish migration patterns
due to underwater pile-driving noise.

Mitigation Measure 10: Noise abatement

Impact 11: Construction activities related
to the installation of intake and outfall
structures may cause adverse impacts to
migratory bird nesting and feeding habitat.

Mitigation Measure 11: Exclusion buffers and
postponement of activities till after nests have
been vacated

SECTION

Impact 12: Construction activities related
to the installation of intake and outfall
structures may cause disturbance of
marine and onshore habitat through
generation of noise and vibration.

IMPACT

Mitigation Measure 12: See Mitigation Measure
10

MITIGATION MEASURES

12.4.4 Greenhouse Gas Emissions
Impact 13: Construction activities related Mitigation Measure 13: See Mitigation Measure 5
to the installation of intake and outfall
structures may cause local thresholds of
significance for greenhouse gases.

SECTION \ IMPACT \ MITIGATION MEASURES

12.4.5 Hydrology and Water Quality
Impact 14: The operation of subsurface Mitigation Measure 14:
wells may cause or exacerbate saltwater ¢ Relocate wells
intrusion into freshwater aquifers. e Reduce pumping rate
Impact 15: The operation of subsurface Mitigation Measure 15: See Mitigation Measure
wells may alter groundwater flow to 14
freshwater aquifers and wells.

1.2 Purpose

This report was prepared by the State Water Resources Control Board (State Water Board) staff
to support the proposed amendment to the Water Quality Control Plan for Ocean Waters of
California (Ocean Plan) that would address Desalination Facility Intakes, Brine Discharges, and
Incorporate Other Nonsubstantive Changes (Desalination Amendment). The proposed
Desalination Amendment described here are intended to protect ocean water quality and all
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forms of marine life from those impacts associated with seawater desalination facility intakes
and discharges. Desalination facilities produce freshwater by removing salts from brackish or
saltwater for municipal, industrial, or other uses. Although desalination provides an important
alternative source of potable water, surface water intakes and discharges associated with
facilities that desalinate seawater can have significant impacts on aquatic life-related beneficial
uses. For the purpose of this document, “beneficial uses” refers to the beneficial uses of ocean
waters of the State, defined as:

‘. BENEFICIAL USES

A. The beneficial uses of the ocean* waters of the State that shall be protected include
industrial water supply; water contact and non-contact recreation, including aesthetic
enjoyment; navigation; commercial and sport fishing; mariculture*; preservation and
enhancement of designated Areas* of Special Biological Significance (ASBS); rare and
endangered species; marine habitat; fish migration; fish spawning and shellfish*
harvesting.”

The purpose of this document is to describe the Desalination Amendment as well as the
rationale and factors considered in the development and analysis of those amendments, and
other alternatives considered in accordance with the California Water Code (Water Code) and
California Environmental Quality Act (CEQA).

The Desalination Amendment addresses potentially adverse impacts of seawater intakes and
brine discharges on aquatic life and other beneficial uses of California’s ocean waters. The
Desalination Amendment includes:

¢ The applicability of the proposed requirements.

¢ Implementation procedures for conducting Water Code section 13142.5, subdivision (b)
(hereafter 13142.5(b)) evaluations of the best available site, design, technology, and
mitigation measures feasible to minimize the intake and mortality of all forms of marine
life at new or expanded desalination facilities.

e A narrative receiving water limitation for salinity applicable to all desalination facilities to
ensure that brine discharges to ocean waters do not cause adverse effects to aquatic life
beneficial uses.

e Procedures for applying for regional water board approval of an alternative intake
screening technologies, brine disposal methods, or receiving water limitation for salinity.

e Monitoring and reporting requirements.

Appendix A of this document is the Ocean Plan with the implementation provisions for
desalination facilities inserted in chapter 111.M, the revisions to Table 2 that address the point of
compliance with the Table 2 effluent limitations for facilities that commingle brine, the
conforming changes in section 10.1 in Appendix Il that address salinity monitoring from point-
source discharges, and non-substantive changes in the Ocean Plan. All changes are reflected
in blue strikethrough or double underline.
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2 SEAWATER DESALINATION IN CALIFORNIA

2.1 Desalination Process

Although desalination may use surface water, groundwater, or municipal water as the source
water, the scope of the Desalination Amendment is limited to seawater. Seawater is salt water
that is in or from the ocean. For the purposes of chapter IlI.M of the Desalination Amendment,
seawater includes tidally influenced waters in coastal estuaries and lagoons and underground
salt water beneath the seafloor, beach, or other contiguous land with hydrologic connectivity to
the ocean. In a desalination facility, seawater is pumped from a surface or subsurface intake
into the desalination facility. To prevent fouling and damage of the reverse osmosis (RO)
membranes, pretreatment of the seawater water is typically necessary to remove organic
matter, inorganic particulates, colloids, oils, and other suspended solids. Most existing and
planned desalination facilities in California rely on RO as part of the treatment process to
remove remaining salts and other compounds from the source water. The prevalence of RO is
due to this technology’s higher energy efficiency compared with other or older technologies,
such as thermal desalination, used in countries surrounding the Persian Gulf and the Gulf of
Oman. (Elimelech et al. 2011) RO technology uses membranes to separate large molecules,
dissolved salts, and other ions from source water by applying directional pressure. The
resulting desalinated water then undergoes additional treatment to be made suitable for human
consumption, municipal use, irrigation, industrial use, or groundwater replenishment.

Brine is generated as a byproduct of the desalination process. The concentrated brine is
typically discharged as a waste back into the ocean if the facility is situated near the coast.
Brine wastes may also be discharged deep underground, into percolation ponds, pumped to a
Wastewater Treatment Plant (WWTP), or commingled with industrial or municipal wastewater to
provide dilution prior to discharge. As production efficiency improves and desalination
technologies advance, it is possible that some facilities will significantly reduce or eliminate
brine discharges. However, even if production efficiency reaches 100 percent (i.e., 100 percent
freshwater production and no brine discharge), the salts and other formerly dissolved
components in the seawater will need to be disposed.

2.2 Impacts to Aquatic Life Related Beneficial Uses

The intake of seawater for desalination can harm aquatic life beneficial uses. Intakes that bring
water into desalination facilities may directly harm aquatic organisms by entrainment or
impingement. Entrainment occurs when organisms are drawn in with the source water and
transported into the system. In the context of desalination intakes, organisms may be trapped
or entrained in the source water as it is drawn into the facility for processing. Studies have
shown that organisms do not survive entrainment. (U.S. EPA 2011; Pankratz 2004) Mortality
via entrainment occurs as a result of shearing and compressive forces within pumps, exposure
to high pressures and temperature occurring during processing, and osmotic shock from
exposure to significantly higher salinities during processing and discharge. Entrainment
typically affects smaller organisms in the water column such as algae, plankton, fish and
invertebrate larvae (e.g. shellfish), and eggs.
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Organisms may also become impinged (trapped) against intake screens by the flow of water
being drawn into the facility. Impingement typically involves adult aquatic organisms.
Organisms may be able to survive impingement on intake screens or fish return systems, but
some impingement survival statistics indicate 24-hour survival rates of less than 15 percent for
some juvenile fish. (Pankratz 2004) Juvenile and adult fish able to dislodge themselves from
the screens may experience stress or bodily damage. Organisms like sea jellies and other
planktonic organisms cannot swim away and will most likely die on the screens.

Few impingement and entrainment studies are available at existing desalination facilities in
California, although there are some impingement and entrainment studies on cooling water
intakes, which function in a similar way. These studies estimated that, on average, from 2000 to
2005, 19.4 billion fish larvae were entrained at intakes withdrawing from 78 to 2,670 million
gallons per day (MGD). (SWRCB 2013) During the same time period, approximately 2.7 million
fish (84,250 pounds) annually were impinged at power plants, along with marine mammals and
sea turtles. (SWRCB 2013) No direct estimates exist for the amount of invertebrate larvae,
zooplankton, or phytoplankton entrained within this same period, although the numbers are
likely orders of magnitude larger (on a per organism basis) based on the relative abundance of
plankton in seawater compared to fish larvae.

In addition to impacts from the intake of ocean water, the discharge from a desalination facility
can also impair beneficial uses. The salinity of ocean water near the surface in California
ranges from 33-34 parts per thousand (ppt). (Lynn 1966) Brines generated from desalination
facilities may be twice the salinity of ocean waters. Brine is typically discharged into coastal
waters through either a brine-specific outfall or as part of a larger effluent stream from a WWTP
or power generating facility. Concentrated brine can behave differently than traditional effluent
plumes because of greater density. The increased density can cause the plume to sink and
spread on the seafloor instead of mixing with the surrounding water. (Roberts et al. 2012)
Bottom-dwelling marine life can thus have increased exposure to the brine and other potentially
toxic constituents, which may have deleterious effects. Neutral or buoyant brine plumes that
stay suspended in the water column may cause osmotic shock to organisms exposed to poorly-
mixed plume water. Lab and field studies have shown the potential for acute and chronic
toxicity and small-scale alterations to community structure after being exposed to concentrations
of brine near discharge sites. (Roberts et al. 2010) Laboratory studies conducted by the
University of California at Davis, Department of Environmental Toxicology at Granite Canyon,
reported effects in some indigenous species at concentrations of only two to four ppt above
background seawater. (Phillips et al. 2012)

2.3 Existing Facilities

Table 2-1 and Figure 2-1 show the eleven small existing desalination facilities situated on the
coast of California (pilot projects and test facilities in California are not included). Many operate
intermittently when existing water supplies need to be supplemented. Currently active
desalination facilities have a combined production capacity of approximately 6.1 MGD. The
largest continuously operating desalination facility is located at the Diablo Canyon Nuclear
Power Plant. This facility is capable of producing 0.576 MGD that is used for the power plant’s
operational needs. (Cooley and Donnelly 2012)
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Table 2-1 Desalination facilities located on the California Coast. The Station IDs
correspond with their location on the map in Figure 2-1. (Modified from Cooley et al. 2006)

Station Production
D Operator Purpose Ownership Capacity Status
(MGD)
1 Monterey Bay Aquarium Non-profit 0.04 Active
Aquarium visitor use
Marina Coast Municipal/ . o
2 Water District domestic Public 0.3 Temporarily idle
3 Duke Energy, Moss Industrl_al Private 05 Active
Landing processing
4 Sand City Mun|C|p§1I/ Public 0.3 Active
domestic
5 City of Morro Bay I\élummpgl/ Public 0.6 Intermittent use
omestic
6 Duke Energy Industn_al Private 0.4 Not known
processing
Pacific Gas & Industrial .
! Electric (PG&E) processing Private 0.6 Not known
8 Chevron USA Industn_al Private 0.4 Active
processing
9 City of Santa Mummpgl/ Public 2.8-8.9 Temporarily idle
Barbara domestic
Municipal/
10 U.S. Navy domestic U.S. Navy 0.02 Not known
Southern California Municipal/ . .
11 Edison (SCE) domestic Public 0.2 Inactive
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Figure 2-1 Existing coastal desalination facilities in California.
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2.4 Proposed Facilities

At this time, there are 15 seawater desalination plants proposed for development along the
California coast, with a combined production capacity of 250 to 370 MGD. (Cooley and
Donnelly 2012; Table 2-2 below) The 15 facilities all propose to use RO technology, and range
in production capacity from 0.5 to 150 MGD product water (using 1 to 300 MGD source water").
Five of the projects are small and would each produce less than 5 MGD. Seven plants would
each produce 5 to 25 MGD. Three of the proposed facilities are large and would each produce
50 to 150 MGD of fresh water. The combined capacity from these plants is enough to supply 5
to 7 percent of the average urban water demand in California, based on water use data from
2000 to 2005. (CDWR 2009)

Planned facilities are being considered in Camp Pendleton, Oceanside, Dana Point, Huntington
Beach, Redondo Beach/ El Segundo, Oceano, Cambria, Monterey, Santa Cruz, Moss Landing,
and in the San Francisco Bay area, with the largest of the proposed plants located in Southern
California (Figure 2-2). Construction is underway at the Carlsbhad Desalination Project, which
will, at completion, be capable of producing 50 MGD of potable water. The facility is expected
to begin producing desalinated water in 2016, and may supply up to seven percent of San
Diego County’s water supply. (SDCWA 2009) Locations of these facilities are shown in Figure
2-2.

! In general, most desalination facilities are designed to intake twice the amount of ocean water as their rated production capacity.
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Table 2-2 Proposed coastal desalination facilities as of 2014. The Station IDs correspond
with their location on the map in Figure 2-2. (Modified from Cooley and Donnelly 2012)

Production

. . : Brine
Project Partners Location Capacity :
(MGD! Discharge
Bav Area Regional Contra Costa, Commingled
1 y Area Reglor Oakland, or 25 Surface with
Desalination Project .
San Francisco wastewater
2 Callfornla sy Unknown 5 Undetermined | Undetermined
Service Company
City of Santa Cruz, Commingled
3 Soquel Creek Santa Cruz 2.5t04.5 | Undetermined with
Water District wastewater
Commingled
4 DeepWater, LLC Moss Landing 25 Surface with cooling
water
People's .
5 Water Desal Project Moss Landing 10 Surface Surface
6 Ocean View Plaza Monterey 0.25 Subsurface Surface
Monterey Peninsula
7 Water Management Monterey 2 Undetermined | Undetermined
District
Monterey Peninsula Cammingze
8 . North Marina 9.6 Subsurface with
Water Supply Project
wastewater
9 Cambria Community Cambria 0.6 Subsurface Subsurface
Services District '
. Commingled
10 O%eea:cs:;og}gﬁgty Oceano 2 Subsurface with
wastewater
West Basin Municipal Redondo .
11 Water District Beach 18 Undetermined Surface
12 Huntyngt_on Beaph AT 50 Surface Surface
Desalination Project Beach
Commingled
13 South Qoagt Dana Paint 15 Subsurface with
Water District
wastewater
14 City of Oceanside Oceanside 5to 10 Subsurface | Undetermined
15 Carlsbad D.esa||nat|on Carlsbad 50 Surface Surface
Project
San Diego County Camp :
16 Water Authority Pendleton 50 to 150 | Undetermined Surface
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Figure 2-2. Proposed desalination facilities in California as of 2014.
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3 CALIFORNIA OCEAN PLAN

3.1 Content and Organization

The Ocean Plan establishes water quality objectives for California’s ocean waters and provides
the basis for regulation of wastes discharged into the California’s coastal waters. The State
Water Board adopts the Ocean Plan, which has regulatory effect and also applies to other
agencies unless they have statutes to the contrary. The State Water Board and six coastal
Regional Water Quality Control Boards (regional water boards) interpret and implement the
Ocean Plan. The Ocean Plan is typically implemented through National Pollutant Discharge
Elimination System (NPDES) permits issued by the regional water boards for all discharges into
ocean waters of the State. Waste Discharge Requirements (WDR) regulate point source
discharges into surface water and groundwater, therefore, all NPDES permits are also WDR’s.
The 2012 Ocean Plan contains three chapters that describe beneficial uses to be protected,
water quality objectives, and a program of implementation necessary for achieving water quality
objectives. (SWRCB 2012)

3.2 Applicability to desalination facility intakes and discharges

There are only a few provisions in the Ocean Plan that protect aquatic life from impacts
associated with seawater intakes. Chapter Ill.E.4 of the Ocean Plan limits waste discharges
within an Area of Special Biological Significance (ASBS), a subset of SWQPA. Within ASBS-
SWQPAs, only limited-term activities are permissible, provided that the activity will not degrade
background water quality or result in water quality lower than that necessary to protect
beneficial uses. Chapter I1l.E.5 includes provisions that address seawater intakes within those
areas designated as SWQPA — General Protection. These provisions include:

“(b) Implementation provisions for existing seawater intakes

(1) Existing permitted seawater intakes must be controlled to minimize entrainment and
impingement by using best technology available. Existing permitted seawater intakes
with a capacity less than one MGD are excluded from this requirement.”

“(d) Implementation Provisions for New Discharges
(2) Seawater intakes

No new surface water seawater intakes shall be established within an SWQPA-General
Protection. This does not apply to sub-seafloor intakes where studies are prepared
showing there is no predictable entrainment or impingement of marine life.”

Discharges from desalination facilities would be regulated under the Ocean Plan in the same
way as other industrial discharges of waste. Some desalination facility discharge permits
require salinity monitoring and some permits include salinity limitations. The regional water
boards determine the salinity limitations based on facility-specific modeling of the zone of initial
dilution. However, there are no existing water quality objectives or effluent limitations for salinity
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in the Basin Plans or Ocean Plan. Thus, permit writers are left to regulate discharges using
their best professional judgment.

Because the Ocean Plan currently lacks provisions to ensure adequate, consistent protection of
beneficial uses of ocean waters from the effects associated with desalination facility intakes and
discharges, State Water Board staff proposes the Desalination Amendment to Chapter I11.M of
the Ocean Plan, presented in Appendix A.

25



4 PROJECT SUMMARY

4.1 Project Title

This Project is titled “An Amendment to the Water Quality Control Plan for Ocean Waters of
California to address Desalination Facility Intakes, Brine Discharges, and to Incorporate Other
Non-substantive Changes,” and is referred to as the Desalination Amendment.

4.2 Project Description

The Desalination Amendment, if adopted, would establish a uniform approach for protecting
beneficial uses of ocean waters from degradation due to seawater intake and discharge of brine
wastes from desalination facilities. The Desalination Amendment would protect and maintain
the highest reasonable water quality possible for the use and enjoyment of the people of the
state while supporting the use of ocean water as an alternative source of water supply. The
Desalination Amendment contains four primary components intended to control potential
adverse impacts to all forms of marine life associated with desalination facility intakes and brine
discharges as described below.

1. Clarify the State Water Board’s authority over desalination facility intakes and discharges

2. Provide direction to the regional water boards regarding the determination required by
Water Code section 13142.5, subdivision (b) (hereafter 13142.5(b)) for the evaluations
of the best available site, design, technology, and mitigation measures feasible to
minimize the intake and mortality of all forms of marine life at new or expanded
desalination facilities.

3. A narrative receiving water limitation for salinity applicable to all desalination facilities to
ensure that brine discharges to marine waters meet the biological characteristics
narrative water quality objective? and do not cause adverse effects to aquatic life
beneficial uses.

4. Monitoring and reporting requirements.

The Desalination Amendment, if adopted, would apply intake-related provisions to all new and
expanded desalination facilities that intake state ocean waters. Discharge requirements would
apply to all desalination facilities. The Desalination Amendment would be implemented through
a NPDES permits or WDR issued by the applicable regional water board in consultation with
State Water Board staff.

4.3 Project Goals
The Desalination Amendment has the following primary goals:

1) Provide a consistent statewide approach for minimizing intake and mortality of all forms
of marine life, protecting water quality, and related beneficial uses of ocean waters.
Meeting this goal will address the need for a uniform statewide approach for controlling
adverse effects of desalination facilities that are not currently addressed in the Ocean

2 The 2012 Ocean Plan Section IL. E (biological characteristics water quality objective) requires that, “marine communities,
including vertebrate, invertebrate, and plant species, shall not be degraded.” (SWRCB 2012)
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Plan or the Statewide Water Quality Control Policy on the Use of Coastal and Estuarine
Waters for Power Plant Cooling (Once-Through Cooling [OTC] Policy).

2) Support the use of ocean water as a reliable supplement to traditional water supplies
while protecting beneficial uses.

3) Promote interagency collaboration for siting, design, and permitting of desalination
facilities and assist the State and regional Water Boards (Water Boards) in regulating
such facilities.

4.4 Necessity and Need for Project

Population growth in California combined with extended droughts and dwindling local water
supplies have increased the demand for reliable sources of water. As a result, many water
providers are either planning for or considering desalination to supplement traditional water
supplies in water management portfolios. As described in section 3.2 of this document, there
are few existing provisions in the Ocean Plan that specifically protect beneficial uses from the
potential impacts associated with desalination facility intakes and discharges. Additionally, the
Ocean Plan does not have implementation provisions for the water quality objective in chapter
II.E.1 that would address the degradation of marine communities as the result of desalination-
related activities. At desalination facilities, stress, injury, or mortality to marine life may result
from:

e Construction of the facility

¢ Impingement against intake screens

e Entrainment through the desalination facility intakes

e Discharge of high salinity brines to the receiving water

If the Desalination Amendment is not adopted, the coastal regional water boards will continue to
permit new or expanded facilities using best professional judgment on a case by case basis.
Evaluation of the technical and biological issues related to reducing impacts from desalination
facility intakes and discharges is complex and requires significant resources, particularly when
done on a case by case basis. Sufficient resources or subject expertise may not be available at
each regional water board. These challenges can lead to varying decision criteria and different
conclusions regarding the most appropriate requirements for desalination facilities.

The State Water Board considered the need to regulate desalination facilities and brine disposal
in its California Ocean Plan Triennial Review Workplan 2011- 2013°. The State Water Board
identified the project as a high priority, and planned for adoption of a narrative water quality
objective for salinity, limits on impingement and entrainment of organisms from desalination
intakes, and an implementation policy. The Workplan further identified plans for a limitation on
in-plant dilution of brine prior to discharge. Comments submitted as part of the Triennial Review
Workplan process and through later scoping and stakeholder meetings raised concerns with
adoption of a water quality objective for salinity, as well as other aspects of the previously
identified approach.

% Resolution 2011-0013, adopted March 15, 2011.
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The project goals set forth in section 4.3 above reflect issues and concerns identified through
the State Water Board’s public outreach process, informed by the Water Board’s central
objective of protecting beneficial uses of waters and attaining the highest water quality which is
reasonable, considering all demands to be made on those waters. In addition, the State Water
Board seeks to ensure an efficient approach to permitting desalination facilities to address
needed water supplies, while carrying out its legislative mandate to require that seawater
intakes utilize the best available site, design, technology and mitigation measures feasible to
minimize intake and mortality of all forms of marine life.
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5 WATER QUALITY PLANNING REQUIREMENTS AND PROCESSES

5.1 Federal Clean Water Act

The Clean Water Act (CWA) is the primary federal water pollution control statute. The State
Water Board is designated as the State Water Pollution Control Agency for all purposes under
the CWA. The CWA also creates the basic structure under which point source discharges of
pollutants are regulated and establishes the statutory basis for the NPDES permit program.

5.2 Porter-Cologne Water Quality Control Act

The Porter-Cologne Water Quality Control Act (Porter-Cologne) is the primary water quality law
in California. The California legislature has assigned the responsibility for protecting and
enhancing water quality in California to the State Water Board and the nine regional water
boards. Porter-Cologne addresses two primary functions: water quality control planning, and
waste discharge regulation. In adopting Porter-Cologne, the State Legislature directed that
California’s waters, “shall be regulated to attain the highest water quality which is reasonable,
considering all demands being made and to be made on those waters and the total values
involved, beneficial and detrimental, economic and social, tangible and intangible” (§ 13000).

Porter-Cologne is administered regionally, within a framework of statewide coordination and
policy. The State Water Board provides state-level coordination of the water quality control
program by establishing statewide policies and plans for the implementation of state and federal
laws and regulations. The regional water boards adopt and implement Regional Water Quality
Control Plans (Basin Plans) that recognize the unigue characteristics of each region with regard
to water quality, actual and potential beneficial uses, and water quality problems. State Water
Board staff oversees and guides the regional water boards through adoption of statewide water
guality control plans and policies.

The State Water Board is authorized under Water Code section 13170 to adopt Water Quality
Control Plans in accordance with the provisions of Water Code section 13240 (all further
statutory references are to the Water Code unless otherwise indicated). State plans supersede
Basin Plans for the same waters (§ 13170). The Ocean Plan which is specifically required by
section 13170.2 provides the basis for regulation of wastes discharged into the state’s coastal
waters by establishing beneficial uses and narrative and numeric water quality objectives to
protect all ocean waters of California and prescribing programs to implement those objectives,
together with the State's Antidegradation Policy. (SWRCB 1968) The implementation program
includes limitations on waste discharge, requirements for monitoring and compliance
determination, and applies to both point and non-point source discharges.

The State Water Board must follow state and federal procedural requirements for public
participation including approval by the state Office of Administrative Law when amending the
Ocean Plan. Substantive amendments are also subject to the regulations for implementing the
California Environmental Quality Act of 1970, as discussed below. Additionally, while the
proposed action does not include establishing new or revised water quality objectives, the
proposed receiving water limits are similar enough in function that the State Water Board has
determined it appropriate to consider the Porter Cologne section 13241 factors, which include:
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a. Past, present, and probable future beneficial uses of water.

Environmental characteristics of the hydrographic unit under consideration, including the

guality of water available thereto.

c. Water quality conditions that could reasonably be achieved through the coordinated
control of all factors which affect water quality in the area.

d. Economic considerations.

e. The need for developing housing within the region.

f. The need to develop and use recycled water.

=3

5.3 California Environmental Quality Act

The State Water Board must comply with the procedural and substantive requirements of CEQA
when proposing to amend water quality control plans and policies. (Pub. Resources Code. §
21000 et seq.) CEQA authorizes the Secretary for Natural Resources to certify that state
regulatory programs meeting certain environmental standards are exempt from the majority of
the procedural requirements of CEQA, including the preparation of a separate environmental
impact report (EIR), negative declaration, or initial study. (Cal. Code. of Regs., tit. 14, 815251,
subd., (g)) The Secretary for Natural Resources has certified as exempt the State Water Board
adoption or approval of standards, rules, regulations, or plans to be used in the Basin/208
Planning program for the protection, maintenance, and enhancement of water quality in
California. (Cal. Code. of Regs., tit. 23, 88 3775 — 3781) This exemption includes the State
Water Board’s process to adopt this Desalination Amendment. Under this exemption, the State
Water Board must still comply with CEQA’s goals and policies, including the policy of avoiding
significant adverse effects on the environment where feasible. (Cal. Code. of Regs., tit. 14, §
15250) In addition, the State Water Board must also evaluate environmental effects, including
cumulative effects; consult with other agencies; conduct early public consultation and review;
respond to comments on the draft environmental document; adopt CEQA findings; and provide
for mitigation monitoring and reporting, as appropriate.

The CEQA Guidelines provide for the use of a “substitute document” by State agencies with
certified Programs. (Cal. Code. of Regs., tit. 14, § 15252) State Water Board regulations (Cal.
Code. of Regs., tit. 23, § 3777) require that Draft Substitute Environmental Documentation
(SED) be prepared for a certified regulatory program. The Draft SED must include:

1. A written report prepared for the board that contains a brief description and an
environmental analysis of the proposed project;

2. An identification of any significant, or potentially significant, adverse environmental
impacts of the proposed project;

3. An analysis of reasonable alternatives to the project;

4. An analysis of mitigation measures that would avoid or reduce any significant, or
potentially significant, adverse environmental impacts;

5. An environmental analysis of the reasonably foreseeable methods of compliance;

6. A completed Environmental Checklist; and

7. Other documents the State Water Board may decide to include.
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Accordingly, State Water Board staff has prepared this Staff Report, including SED for the
adoption of the Desalination Amendment. The Staff Report and the associated administrative
record fulfill the requirements of SED.

CEQA (Pub. Res. Code, § 21083.9) also requires state agencies to engage the stakeholders
and public agencies early in the planning and formulation stages of the project to scope the
range of actions methods of compliance significant impacts and cumulative impacts that should
be analyzed in the study. A scoping meeting for this project was held March 30, 2012 in
Sacramento, California. Public workshops were held on August 22, 2012 and September 23,
2013 in Sacramento, California. Notices and materials for these meetings are available at
http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/. Additionally, State
Water Board staff held targeted stakeholder outreach meetings in June and July 2013 to solicit
additional feedback on key issues in the Desalination Amendment.

In formulating the Desalination Amendment, State Water Board staff consulted with staff from
the affected regional water boards and staff from the following state agencies: Coastal
Commission, Coastal Conservancy, California Department of Fish and Wildlife (CDFW), Ocean
Protection Counsel, State Lands Commission, Department of Public Health, and Department of
Water Resources.

5.4 California Health and Safety Code Scientific Peer Review

In 1997, section 57004 was added to the California Health and Safety Code (Senate Bill 1320-
Sher) which requires external scientific peer review of the scientific basis for any rule proposed
by any board, office or department within Cal/EPA. Scientific peer review is a mechanism for
ensuring that regulatory decisions and initiatives are based on sound science. Scientific peer
review also helps strengthen regulatory activities, establishes credibility with stakeholders, and
ensures that public resources are managed effectively. The scientific and technical information
supporting Desalination Amendment underwent external scientific peer review in June of 2014
by the following reviewers: Dr. Ben R. Hodges from University of Texas at Austin, Dr. Lisa A.
Levin from Scripps Institution of Oceanography at University of California San Diego, Dr. E. Eric
Adams from the Massachusetts Institute of Technology, Dr. Bronwyn Gillanders, from the
University of Adelaide, Dr. Robert Howarth from Cornell University, Dr. Nathan Knott, from the
University of Wollongong, and Dr. Scott A. Socolofsky from Texas A & M University. Comments
from peer reviewers and staff responses can be found in Appendix | of this Staff Report with
SED and are posted at the Water Boards website located at:
http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/

5.5 Expert Review Panels

To ensure the Desalination Amendment adequately address the potential water quality impacts
associated with seawater desalination facilities, State Water Board staff convened a series of
expert panels as described below. Findings and recommendations from these panels are
discussed in greater detail in section 8 of this document.

Expert Review Panel on Impacts and Effects of Brine Discharges (ERP I)- State Water
Board staff established the first panel of experts to discuss issues related to potential
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environmental impacts associated with brine discharges, effective disposal strategies,
models for assessing plume characteristics, evaluation of cumulative water quality impacts
from multiple plumes and appropriate monitoring strategies for brine discharges. The panel
members were: Dr. Philip Roberts (chairman), Dr. Scott Jenkins, Dr. Jeffrey Paduan, Dr.
Daniel Schlenk, and Dr. Judith Weis. The panel met several times to develop
recommendations for the State Water Board. A public meeting was held on December 8-9,
2011. The panel met in February 2012 and a Final Report with their findings and
recommendations was finalized submitted to the State Water Board in March 2012.

Expert Review Panel Il on Intake Impacts and Mitigation (ERP Il) - State Water Board
staff contracted with the Moss Landing Marine Laboratory to establish an expert panel to
address issues associated with minimizing and mitigating intake impacts from power plants
and desalination facilities. The panel members were Dr. Michael Foster, Dr. Gregor Cailliet,
Dr. James Callaway, Dr. Peter Raimondi, and Mr. John Steinbeck. The panel met on
August 8, 2011 and on November 15, 2011. A public meeting was held March 1, 2012 at
the Moss Landing Marine where panel members presented their recommendations and took
questions and comments from the public on the panel's Draft Report. The panel members
finalized the report on March 14, 2012 Expert Review Panel on Intakes: Final Report.

Expert Review Panel lll on Intake Impacts and Mitigation (ERP lll)- The Expert Review
Panel on Intake Impacts and Mitigation was reconvened to address questions raised at a
January 30, 2013 Stakeholder Meeting in Moss Landing Marine Laboratory. State Water
Board staff convened this panel to provide recommendations related to potential effects of
discharge multiport diffusers on marine life and methods for calculating mitigation fee for the
entrainment impacts caused by desalination plant intakes. The panel members were Dr.
Michael Foster, Dr. Gregor Cailliet, Dr. John Callaway, Dr. Kristina Mead Vetter, Dr. Peter
Raimondi, and Dr. Philip Roberts. A Draft Report was submitted to the State Water
Resources Control Board staff. A Final Report was submitted on October 9, 2013.

Information materials and reports from the expert panels is posted at:
http://www.waterboards.ca.gov/water issues/programs/ocean/desalination/

5.6 Water Board Funded Studies

State Water Board staff commissioned a study by researchers at the University of California at
Davis Marine Pollution Studies Laboratory at Granite Canyon to investigate the ecological
impacts of concentrated brine discharges on benthic communities. The study evaluated the
tolerance of Ocean Plan test species to hyper-saline brines in the laboratory. The findings
discussed in detail in section 8.6 were used to assist staff in the evaluation of ecologically
relevant salinity thresholds for consideration by the State Water Board. In support of the
Desalination Amendment, U.S. EPA funded a study by Abt Associates Inc. of Bethesda,
Maryland to conduct an economic analysis of the Desalination Amendment. This study is
summarized in section 9.
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6 REGULATORY SETTING FOR DESALINATION IN OCEAN WATERS

This section describes state and federal laws and regulations governing the construction and
operation of desalination facility intakes and discharges into ocean waters. Federal law and
implementing regulations address requirements for the location, design, construction, and
capacity of cooling water intake structures such as those associated with power plants or other
industrial facilities requiring water for cooling purposes. However, there are no federal laws or
regulations specific to water intakes such as those for desalination purposes that are not
primarily associated with cooling water. At the state level, discharges from desalination facilities
are regulated through WDRs that may also serve as NPDES permits issued by the Water
Boards. The existing regulatory framework under which water quality impacts associated with
desalination facilities may be addressed is described in the sections below.

6.1 Clean Water Act Requirements Governing Desalination Facilities

CWA sections 402, 316(a), and 316(b) apply to cooling water intakes. CWA section 402
governs the NPDES program, which establishes permitting requirements for point source
discharges to protect receiving waters. CWA section 316(a) specifically addresses thermal
discharges, which could potentially apply to some desalination facilities, particularly those that
commingle brine discharges with cooling water effluent. CWA section 316(b) indirectly applies
to desalination facilities co-located with power plants and other industrial cooling water intakes
insofar as a cooling water intake structure, used to withdraw water for use by both facilities,
must meet the requirements of the federal statute and applicable regulations. Thus, a
desalination facility that collects source water through an existing, operational cooling water
intake associated with a power plant, or certain other types of industrial facilities, may be
required to comply with technology-based standards for minimizing impingement and
entrainment impacts.

For more information about CWA and the NPDES Program, please visit the following link:
http://cfpub.epa.gov/npdes/outreach/training/presentationcwa.cfm

For more information about CWA section 402, please visit the following link:
http://water.epa.gov/lawsregs/quidance/wetlands/section402.cfm

For more information about CWA section 316, please visit the following link:
http://water.epa.gov/lawsregs/lawsguidance/cwa/316b/

6.2 Porter-Cologne Authority over Seawater Intakes

Porter-Cologne directly addresses new or expanded facilities’ industrial use of seawater for
cooling, heating, or industrial processing, which includes desalination. Section 13142.5(b)
states:

“For each new or expanded coastal powerplant or other industrial installation
using seawater for cooling, heating, or industrial processing, 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.”
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Section 13142.5(b) gives the State Water Board authority to regulate intakes from new or
expanded desalination facilities, in order to ensure that marine life mortality is minimized. The
Porter-Cologne provision is both broader and narrower than CWA section 316(b), which
governs cooling water intake structures. Section 13142.5(b) addresses only new or expanded
facilities, unlike CWA section 316(b), which does not differentiate between new or existing
intakes. The inclusion of mitigation measures as a method to minimize the intake and mortality
of all forms of marine life contrasts with existing case law related to CWA regulation of cooling
water intakes, which does not allow restoration measures as a substitute for best technology
available for minimizing adverse environmental impacts. (Riverkeeper 2007) However, the
Water Code provision specifically cites mitigation as a tool to minimize impacts to all forms of
marine life resulting from industrial intakes. For the purposes of this amendment, staff defines
“all forms of marine life” as including all life stages of all species present in oce