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Re: Comment Letter — 303(d) List portion of the 2014 and 2016 California Integrated
Report

On behalf of the Center for Biological Diversity (the Center), we submit these comments
to the State Water Resources Control Board to request that all available information on ocean
acidification be analyzed in the final 303(d) list for the 2014 and 2016 California Integrated
Report. As detailed below, the Center has submitted numerous studies indicating that water
bodies in California are failing to meet their beneficial uses due to impairments caused by ocean
acidification. This increasing acidity is due to atmospheric carbon dioxide deposition and local
contributions. The State Water Board is under a legal obligation to examine all available sources
of information on pollutants that may lead to an impairment of the state’s waters, and has failed
to do so in this instance. Ocean acidification must be examined and acknowledged in the 2014
and 2016 Integrated Report.

Legal Background

California’s State Water Board can address ocean acidification in regional waters through
the Clean Water Act. California has a duty and authority under the Clean Water Act section
303(d) to solicit and consider ocean acidification data and information during its biennial water
quality assessments. EPA has specifically directed states to list waters on the 303(d) impaired
waters list that are not meeting water quality standards due to ocean acidification (EPA 2010).
Waters identified as impaired by ocean acidification allow local managers to control local
sources of pollution, and even address cross-border sources of pollution that contribute to ocean
acidification.

EPA’s 2010 memorandum instructs that states should list waters not meeting water
quality standards, including marine pH water quality standards, and should solicit existing and
readily available information on ocean acidification using the current 303(d) listing framework.
EPA also recommended that states:

(1) request and gather existing data related to ocean acidification, including
temperature, salinity, dissolved oxygen, nitrate, total alkalinity, and pH;

(2) develop assessment methods for evaluating impacts of ocean acidification on
marine waters based on existing pH and biological water quality criteria;

(3) track the progress of federal efforts to develop assessment and monitoring
methods;

(4) develop bio-assessment methods and/or bio-criteria to reflect ocean
acidification impacts;
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(5) and include in their Integrated Report methodology a description of how they
consider available ocean acidification data and information for assessment
decisions.

In addition to the 2010 memo by EPA directing states to collect ocean acidification water
quality data, federal regulations require states to “assemble and evaluate all existing and readily
available water quality-related data and information to develop the list.” 40 C.F.R. § 130.7(b)(5)
(emphasis added). The list must include all water bodies that fail to meet “any water quality
standard,” including numeric criteria, narrative criteria, water body uses, and antidegradation
requirements. Id. § 130.7(b)(1)(iii) & (b)(3). The Center assisted in that effort by submitting
multiple comment letters with relevant ocean acidification data during the comment periods for
the 2014 and 2016 303(d) lists.

Because the Center was informed that the Regional Boards had deferred action on ocean
acidification to the State Water Resources Control Board, Center comments were sent directly to
the State Water Board. Letters were sent on June 11, 2008; February 4, 2009; May 28, 2010;
August 27, 2010; and April 16, 2014. On Feb. 5, 2015, the Center submitted additional
information and comments on ocean acidification for consideration in the water quality
assessment. Based upon the list of comment letters in Appendix L (References Report) of the
Staff Report, these comment letters appear to have been received by the State and Regional
Boards. However, there was no discussion of the data submitted by the Center; no evidence that
the State Board satisfied its duty to “evaluate all existing and readily available water quality-
related data and information to develop the list.” 40 C.F.R. § 130.7(b)(5).

The State Board may not ignore data before it, nor fail to address relevant information in
making its decision regarding which water bodies to include on the 303(d) list. See Brower v.
Evans, 257 F.3d at 1067 (agency may not “completely fail[] to address some factor consideration
of which was essential to making an informed decision”); Sierra Club v. Hankinson, 939 F.
Supp. 865, 870 (N.D. Ga 1996) (“The Court is further concerned with Georgia’s apparent failure
to use ‘all existing readily available water quality-related data and information . . . suchas . ..
available EPA databases.”). Best available information, as submitted in our letters and
summarized below, indicates that certain waters in California should be listed as impaired due to
ocean acidification. The State Board must evaluate the data presented by the Center in comment
letters, and provide an explanation as to why it was not sufficient for making an impaired waters
listing due to ocean acidification. 40 C.F.R. § 130.7(b)(5) (duty to evaluate all existing
information).

Science support

The best available science supports that ocean acidification is already affecting coastal
waters of California by impairing the capacity of organisms to produce shells and skeletons,
altering food webs, and affecting the dynamic of entire ecosystems such as kelp forests, salt
marshes, and oysters beds (Cooley & Doney 2009; Cheung et al. 2009, 2010; Brown et al. 2014;
Ekstrom et al. 2015; Chan et al. 2016; Seijo et al. 2016; Swezey et al. 2017). Small increases in
water acidity can substantially reduce the ability of marine organisms to growth, reproduce and
survive. Shelled mollusks such as oysters and pteropods are especially at risk because they are



vulnerable to rapid decalcification, dissolution, and mortality (Barton et al. 2012; Gazeau et al.
2013; Hettinger et al. 2013). Shelled mollusks such as oysters are keystone species in coastal
areas that provide great economic value and ecosystems services such as water filtration, coastal
protection, and habitat (Newell 2004) and they are at risk due to corrosive waters. Ocean
acidification has already affected oyster populations in estuarine waters of the U.S. Pacific
Northwest (Barton et al. 2012, 2015; Timmins-Schiffman et al. 2012). Ocean acidification is also
already affecting important shelled organisms such as pelagic pteropods (Ohman et al. 2009;
Bednarsek et al. 2014, 2016, 2017; Bednarsek & Ohman 2015). Pteropods are small sea snails
that use the aragonite form of calcium carbonate to secrete their spiral shells (Bednarsek et al.
2012) and are important food for salmon, forage fish, and even whales. Pteropods may be the
best indicator for water impairment due to their striking vulnerability to ocean acidification
because their delicate aragonite shells (Comeau et al. 2012; Bednarsek et al. 2012, 2017;
Stanford’s Woods Institute for the Environment et al. 2016; Weisberg et al. 2016). Changes in
their abundance and survivorship of these organisms can result in cascading effects that ripple
through the food web affecting other marine organisms from fishes to whales.

California’s coastal waters are vulnerable to ocean acidification because coastal
upwelling and ocean currents are increasingly carrying more anthropogenic CO; to the region
(Chan et al. 2016). Coastal upwelling along the California coast brings deep water rich in CO;
and low in dissolved oxygen to the continental shelf driving chemical conditions that affect
marine life (Feely et al. 2004, 2008; Hauri et al. 2009; Feely et al. 2009; Gruber et al. 2012;
Hauri et al. 2013; Bednarsek et al. 2014). Recent declines in aragonite saturation states due to
anthropogenic ocean acidification have been compounded by changes in the circulation of the
California Current System (Feely et al. 2012), likely connected to climate change (Bakun 1990;
Snyder et al. 2003; Sydeman et al. 2014). Thus, California coastal waters are relatively more
acidic than other coastal waters in the continental United States, and it is expected that the effects
of ocean acidification will become more severe overtime as waters become more acidic with
increasing climate change (Bakun 1990; Snyder et al. 2003; Sydeman et al. 2014). Scientists
have already observed waters corrosive to sea life reached nearshore shallower areas along the
northern California coast (Feely et al. 2008, 2016). Models predict that by the mid-century,
surface coastal waters in this region would remain undersaturated during the entire summer
upwelling season and more than half of nearshore waters throughout the entire year (Gruber et al.
2012; Hauri et al. 2013).

Along the California coast, ocean acidification interacts with natural and anthropogenic
processes that further reduce pH and carbonate saturation state (Feely et al. 2008; Salisbury et al.
2008; Hauri et al. 2009, 2013; Takeshita et al. 2015; Feely et al. 2017). Surface waters already
show undersaturation with respect to aragonite due to anthropogenic ocean acidification
independently of upwelling pulses, which lead to harsh chemical conditions to vulnerable marine
organisms, including areas where pH is lower than 0.2 units from what occurs naturally (Feely
et al. 2008, 2016, 2017). In fact, coastal and estuarine waters today are already seasonally
undersaturated with respect to aragonite (Feely et al. 2010, 2016, 2017), and models predict that
undersaturation will spread to more broader coastal areas and for longer periods (Feely et al.
2009; Hauri et al. 2013). Studies also show that under ocean acidification conditions,
contamination effects, chemical toxicity, and heavy metal pollution can be more severe. In more
acidic waters, sediments become more toxic as they easily bounds to heavy metals making them



more available and thus more toxic for aquatic life (Roberts et al. 2013). For example, ocean
acidification increases the toxicity effects of copper in some marine invertebrates (Campbell &
Mangan 2014; Lewis et al. 2016). Thus, some coastal waters are certainly failing to attain
adequate water quality standards including, numeric criteria, narrative criteria, water body uses,
and antidegradation criteria. Waters must be listed even if only one water quality standard is not
achieved.

Beyond reviewing the information submitted by the Center, California must also evaluate
pH and other monitoring data that is readily available and seek out additional ocean acidification
data from state, federal, and academic research institutions. EPA’s 2010 memo and Integrated
Report Guidance discussed several sources, including the NOAA data (EPA 2010: 7-9; EPA
Guidance 30-31). The following are additional sources from which the state water board can
obtain and evaluate data from:

Central and Northern California Ocean Observation System Data Portal
Bodega Ocean Observing Node

NOAA Pacific Marine Environmental Laboratory Carbon Program

National Estuarine Research Reserve System

Oregon State University, College of Earth, Ocean and Atmospheric Sciences
Ocean Observatories Initiative

NOAA National Ocean Data Center

National Data Buoy Center

University of Washington’s Oceanic Remote Chemical Analyzer (ORCA) Group
Northwest Association of Networked Ocean Observing Systems (NANOOS)
Integrated Ocean Observing System

Global Ocean Acidification Observing Network

California should obtain and evaluate data on all relevant parameters of ocean acidification
that are available from these and other sources including it its own water quality database.
Coastal and estuarine ocean acidification parameters were not considered in the this Integral
Report. Thus, California should seek, analyze, and discuss data on water quality parameters
relevant to ocean acidification.

Sincerely,

Emily Jeffers, JD

Staff Attorney

Center for Biological Diversity
ejeffers@biologicaldiversity.org

Abel Valdivia, PhD

Marine Biologist

Center for Biological Diversity
avaldivia@biologicaldiversity.org



http://www.cencoos.org/data
http://boon.ucdavis.edu/data_access.html
http://www.pmel.noaa.gov/co2/story/Volunteer+Observing+Ships+%28VOS%29
http://www.ceoas.oregonstate.edu/
http://oceanobservatories.org/site/ce01issm/
http://oceanobservatories.org/site/ce01issm/
https://www.nodc.noaa.gov/
http://www.ndbc.noaa.gov/obs.shtml
http://orca.ocean.washington.edu/data.html
http://nvs.nanoos.org/Explorer
http://www.ioos.noaa.gov/data/welcome.html
http://www.goa-on.org/
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