CENTER for BIOLOGICAL DIVERSITY

Via email and certified U.S. mail
March 31, 2021

Michael Regan, Administrator

U.S. Environmental Protection Agency
Office of the Administrator, 1101A
1200 Pennsylvania Avenue, N.W.
Washington, DC 20460
Regan.michael@Epa.gov

Re: 60-Day Notice of Intent to Sue: Violations of the Clean Water Act; Failure to Identify
Oregon Waters Impaired by Ocean Acidification

Dear Administrator Regan,

This letter serves as official notice of the Center for Biological Diversity’s (the “Center”)
intent to file suit pursuant to section 303(d) of the Clean Water Act, 33 U.S.C. § 1313(d) against
the United States Environmental Protection Agency (“EPA”) for violating its mandatory duty to
identify Oregon coastal waters as impaired by ocean acidification. EPA’s failure to perform its
non-discretionary duty to identify waters not meeting water quality standards constitutes a
violation of the Clean Water Act.

EPA has ignored scientific evidence that ocean acidification is causing violations of
Oregon’s water quality standards at multiple locations. According to existing water quality
standards, all Oregon waters must be of sufficient quality to support aquatic species without
detrimental changes in the resident biological communities, and may not allow conditions that
are harmful to aquatic life. OAR 340-041-0007, 0011. Numerous studies have documented
corrosive water conditions in Oregon’s coastal waters, and the damage these conditions are
causing to local species and ecosystems. EPA must recognize and list coastal waters impaired by
ocean acidification in order to begin the process of addressing local sources that contribute to the
problem. If EPA does not revise Oregon’s list of impaired waters within 60 days, we will pursue
litigation over this matter.

The Clean Water Act and Oregon’s Water Quality Standards

Congress enacted the Clean Water Act, 33 U.S.C. §§ 1251 ef seq., with the express
purpose of “restor[ing] and maintain[ing] the chemical, physical, and biological integrity
of the Nation’s waters.” Id. § 1251(a). The goals of the Clean Water Act are to guarantee “water
quality which provides for the protection and propagation of fish, shellfish, and wildlife and
provides for recreation” and to promptly eliminate water pollution. /d. §
1251(a).
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Towards those goals, the Clean Water Act requires each state to establish water quality
standards for bodies of water within the state’s boundaries. 33 U.S.C. § 1313(a)-(c); 40 C.F.R. §
130.3. To do so, a state first designates the use or uses of a particular body of water (e.g.,
recreation, shellfish production), see 40 C.F.R. § 131.10, and then designates water quality
criteria necessary to protect that designated use. /d. § 131.11. These water quality standards
include numeric criteria, narrative criteria, water body uses, and antidegradation requirements
and should “provide water quality for the protection and propagation of fish, shellfish and
wildlife and for recreation.” 40 C.F.R. § 130.3.

Section 303(d) of the Clean Water Act then requires states to establish a list of impaired
water bodies within their boundaries for which existing pollution controls “are not stringent
enough” to ensure “any water quality standard applicable” will be met. 33 U.S.C. § 1313(d).
States must “evaluate all existing and readily available water quality related data” to develop the
list. 40 C.F.R. § 130.7(b)(5). The state’s list of impaired waters must include all water bodies that
fail to meet “any water quality standard,” including numeric criteria, narrative criteria, water
body uses, and antidegradation requirements. /d. § 130.7(b)(1),(3) & (d)(2). The list must also
include waters that are threatened, waters currently attaining water quality standards but are not
expected to meet applicable water quality standards before the next listing cycle. /d. §
130.7(b)(5)(iv).

In a memorandum to the states in 2010, EPA emphasized the importance of listing
marine waters due to ocean acidification when those waters fail to meet any water quality
standard, including narrative standards, and supported the use of predictive modeling and other
non-site-specific data. EPA 2010 OA Memorandum: Integrated Reporting and Listing Decisions
Related to Ocean Acidification.

Oregon’s numerical pH criteria for marine waters (coastal and estuarine) are inadequate
to address ocean acidification. Oregon’s pH criterion states that for marine waters, the pH must
fall between 7.0 and 8.5. OAR 340-041-0021. For estuarine and freshwaters, pH should fall
within an even wider criteria from 6.5-9.0, depending upon location. OAR 340-041-0101, -0350.
These criteria are extraordinarily broad and most coastal and estuarine waters attain such
standards. However, strong scientific evidence shows deleterious effects for marine organisms
well within these ranges. But while numerical pH criteria for marine and estuarine waters are
inadequate to address the problem, several narrative criteria are relevant and can be used to
identify waters impaired by ocean acidification.

Narrative criteria related to ocean acidification and aquatic life designated uses are listed
below (emphasis added):

OAR 340-041-0011- Biocriteria:

Waters of the State must be of sufficient quality to support aquatic species
without detrimental changes in the resident biological communities.

OAR 340-041-0007 - Statewide Narrative Criteria:



(1) Notwithstanding the water quality standards contained in this Division, the
highest and best practicable treatment and/or control of wastes, activities, and
flows must in every case be provided so as to maintain dissolved oxygen and
overall water quality at the highest possible levels and water temperatures,
coliform bacteria concentrations, dissolved chemical substances, toxic materials,
radioactivity, turbidities, color, odor, and other deleterious factors at the lowest
possible levels.

(10) The creation of tastes or odors or toxic or other conditions that are
deleterious to fish or other aquatic life or affect the potability of drinking water or
the palatability of fish or shellfish may not be allowed.

Oregon’s antidegradation policy also requires that Oregon “protect, maintain, and
enhance existing surface water quality to ensure the full protection of all existing beneficial
uses.” OAR 340-041-0004. Here, the existing beneficial uses include propagation of shellfish
larvae in hatcheries, aquatic life uses, and shellfish harvest, among others.

If any of these narrative water quality standards are not met, Oregon must include
those water bodies on its impaired waters list. Once a state develops its impaired waters
list, the state must submit the list to EPA, and EPA must approve, disapprove, or partially
disapprove the impaired waters list. 33 U.S.C. § 1313(d)(2). If EPA does not approve a
state’s list, then EPA must identify waters that should have been listed as impaired within
30 days. Id. § 1313(d)(2); 40 C.F.R. § 130.7(d)(2). EPA must solicit and consider public
comment on such listings. 40 C.F.R. § 130.7(d)(2).

When a water body is listed as impaired pursuant to Clean Water Act Section 303(d), the
state has the authority and duty to control pollutants from all sources that are causing the
impairment. Specifically, the state or EPA must establish total maximum daily loads of
pollutants that a water body can receive and still attain water quality standards. 33 U.S.C. §
1313(d). States then implement the maximum loads by incorporating them into the state’s water
quality management plan and controlling pollution from point and nonpoint sources. /d. §
1313(e); 40 C.F.R. §§ 130.6, 130.7(d)(2). The goal of section 303(d) is to ensure that our
nation’s waters attain water quality standards whatever the source of the pollution.

Oregon and EPA have ample authority to address local sources that contribute to ocean
acidification. Although the primary solution to address ocean acidification is to drastically curb
CO2 emissions globally, local management actions that directly address water quality by
eliminating pollution, hypoxia, excess of land-based nutrient runoff, and sedimentation from land
erosion will substantially ameliorate the deleterious effects of ocean acidification on marine
species (Chan et al. 2016). And by addressing local pollution sources, Oregon and EPA will not
only prevent the magnification of the ocean acidification problem, but also provide marine
organisms with better capacity and more time to resist ocean acidification while we work
globally to reduce atmospheric CO2. Addressing local stressors can help improve the health of
coastal waters and protect coastal economies that depend on shellfish fisheries.



The Best Available Science Indicates Oregon Coastal Waters Are Failing to Meet Narrative
Criteria Due to Ocean Acidification

Oregon’s territorial coastal waters are already experiencing the harmful effects of ocean
acidification. Increasing concentrations of atmospheric carbon dioxide and the contribution of
pollution, sedimentation, and inadequate watershed management amplify the fluctuating pH
conditions in these waters and make them more corrosive. There is strong scientific evidence
showing that growth, survival, and behavioral changes in marine species are linked to ocean
acidification. These effects can extend throughout the food web, threatening coastal and
estuarine ecosystems, coastal fisheries, and humans.

Ocean acidification is impairing the capacity of organisms to produce shells and
skeletons, altering food webs, and affecting the dynamic of entire coastal and estuarine
ecosystems in Oregon (Hauri et al. 2009, Barton et al. 2012, Mackas and Galbraith 2012, Gruber
et al. 2012, Lischka and Riebesell 2012, Hauri et al. 2013, Waldbusser and Salisbury 2014,
Bednarsek et al. 2014, Ekstrom et al. 2015, Waldbusser et al. 2015a, Bednarsek and Ohman
2015, Barton et al. 2015, Chan et al. 2016, Bednarsek et al. 2016, Weisberg et al. 2016, Feely et
al. 2016, Waldbusser et al. 2016, Feely et al. 2017, BednarSek et al. 2017). Small increases in
acidity of coastal and estuarine waters can substantially reduce the ability of marine organisms to
produce shells and skeletons. Microscopic algae and calcifying zooplankton are especially at risk
and changes in their abundance and survivorship can result in cascading effects that ripple
through the entire food web, affecting other marine organisms from fishes to whales. Increasing
CO2 in seawater can also directly affect fishes by affecting critical behavior such as orientation,
predator avoidance, and the ability to locate food and suitable habitat.

Oregon marine waters are vulnerable to ocean acidification because coastal upwelling
amplifies the effect of anthropogenic CO2 deposition. Coastal upwelling along the Oregon coast
brings deep and cold water rich in CO2 and low in oxygen to the continental shelf driving
chemical conditions that are harmful to 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). Because these
processes happen in a multi-decadal time frame, the effects of ocean acidification due to
anthropogenic CO2 deposition across the North Pacific will become more severe over time
(Chan et al. 2016). Even if CO2 emissions are halted today, Oregon marine waters (and west
coast waters in general) have already committed to increased ocean acidification for the next
three to four decades. Although upwelling has always been present along the west coast of the
U.S. due to the prevailing northerly winds, the corrosiveness of upwelled waters has increased
significantly since pre-industrial times (Bednarsek et al., 2014) due to increased carbon
emissions into the atmosphere from fossil fuel combustion and its impact on ocean waters. In
addition, coastal upwelling is projected to intensify in response to stronger winds due to global
warming, which will only increase the prevalence of water of acidic and low oxygen conditions
(Snyder et al. 2003, Sydeman et al. 2014).

Numerous studies have documented the presence of coastal waters affected by ocean
acidification. These studies, detailed in our comments submitted April 3, 2017 and attached as
Exhibit A, demonstrate the degree to which ocean acidification is affecting Oregon’s coastal
waters and impacting the state’s marine resources.



1. EPA Must Consider Aragonite Saturation State and Pteropod Dissolution In
Assessing Whether Oregon’s Coastal Waters Satisfy Narrative Criteria

EPA must consider aragonite saturation state when evaluating whether Oregon waters are
meeting their narrative water quality standards. See, e.g., OAR 340-041-0011 (“waters of the
State must be of sufficient quality to support aquatic species without detrimental changes in the
resident biological communities”); OAR 340-041-0007 (“the creation of. . . conditions that are
deleterious to fish or other aquatic life . . . may not be allowed”).

Aragonite is a carbonate mineral that is precipitated by pteropods and certain other
organisms (e.g., corals, molluscs) to form their shells/skeletons/structures. Existing pH levels in
Oregon coastal waters fall within the allowable range of state water quality standards, but pH
levels well within this range are documented to cause extensive biological damage to a variety of
organisms (Weisberg et al., 2016). Several studies have shown that the aragonite saturation state
is a better early indicator of the impacts of ocean acidification than pH (Waldbusser et al, 2014;
Waldbusser et al, 2015). Generally, in supersaturated conditions, where the aragonite saturation
is greater than 1, pteropods and other shell building organisms exhibit no signs of shell
dissolution (Weisberg et al., 2016). Waters with an aragonite saturation value of 1 or less are
generally considered to be corrosive, i.e., water chemistry in which aragonitic shells dissolve
rather than precipitate. Field studies (Bednarsek et al. 2014) and laboratory experiments (Busch
et al., 2014) demonstrate that such reduced saturation states result in dissolution of organisms'
shells. Recent research has determined a “shell dissolution threshold” of 1.1, above which signs
of shell stress are not observed. At the threshold of 1.1, approximately 50% of pteropods are
affected by dissolution. Below a saturation state of 0.8, dissolution becomes more severe
(Bednarsek et al., 2017a, 2017b). Other research has documented saturation states of up to 1.7
being linked to commercial production failures of larval oysters (Barton et al., 2012).

The “shell dissolution threshold” of 1.1 -- at which 50% of pteropods are affected --
generally occurs around a pH of 7.80-7.85, which is well within the range of the Oregon water
quality standards (Bednarsek et al., 2017a). This indicates that the approved numeric pH standard
alone does not fully characterize the full range of measurable biological impacts on the State's
designated uses. Aragonite saturation values of 1 or lower have been repeatedly observed in the
marine waters of Washington and Oregon, in the coastal ocean (Feely et al., 2008, 2015; Harris
et al., 2013), the estuarine water of Puget Sound and the Columbia River (Feely et al., 2010,
2016; Reum et al., 2014), while pH values remain well within the criteria. Due to regular
upwelling events in Oregon, impacts to organisms along the coast due to aragonite saturation
state <1 currently are indicative of the “tip of the iceberg” with predicted further decrease in
aragonite saturation state from emissions that already occurred over the last 50 years.

Scientists also argue that pteropod shell dissolution should be used as an ecological
indicator and early indicator of ocean acidification conditions. Using an ecosystem indicator
screening framework for indicators of marine ecological integrity, shell dissolution scored very
highly compared to other potential indicators (Bednarsek et al., 2017a). This suggests that it
should be considered as an indicator of ecological integrity, which describes “the ability of a
system to support and maintain a community of organisms and ecosystem functions within a
natural range of variability, and to withstand or recover from disturbances.” Id.



Pteropod dissolution may signal similar declines in the health and productivity of other
taxa with similar biology, ecology and distribution, and therefore ecosystem level implications
(Bednarsek et al., 2017a). The commercial and recreational shellfisheries are $48 million
industries in Oregon, which have the potential for similar dissolution impacts, some of which are
already being seen (Barton et al., 2012; Sylvia and Davis, 2016).

2. The Best Available Science Shows that Undersaturated Waters Exist off the Coast of
Oregon and Are Harming Biological Communities

Recent studies have confirmed that wild and native Oregon species are being negatively
impacted by ocean acidification within state waters. In 2014, Bednarsek et al. published a widely
publicized study on the shell dissolution of pteropods off the coast of Washington, Oregon, and
California. Pteropods are an important prey group for birds, whales, and ecologically and
economically important fishes (Bednarsek et al., 2014). The study found that 53% of onshore
and 24% of farther offshore pteropods had severe dissolution damage. The authors estimated that
the incidence of severe pteropod shell dissolution owing to anthropogenic ocean acidification has
doubled in near shore habitats since pre-industrial conditions across the study area and is on
track to triple by 2050.

Data from Feely et al., 2015 demonstrate an aragonite saturation state of less than 1,
which is corrosive to pteropods, in 73% of observations in state waters. Feely et al., 2015
recorded an increase in dissolution along sampling transects with the greatest dissolution found
within closest proximity to the Oregon coast. This correlates with a decrease in aragonite
saturation, a shoaling of the aragonite saturation horizon and an increase in the percent of the
water column that is undersaturated, up to 100% at some stations.

Many additional field and lab studies demonstrate impacts to shellfish from corrosive
conditions. A number of studies document a close positive correlation between the rate of
calcification and the aragonite saturation state. As the aragonite saturation state decreases, so
does the rate of calcification (Feely et al., 2012). Mollusks (such as mussels, clams, and oysters)
have been shown to be sensitive to ocean acidification, and both early life stages and adults have
shown reduced calcification, growth, and survival when exposed to corrosive conditions (e.g.,
aragonite saturation less than 1) (Nature Climate Change 10.1038). Hatchery and laboratory
studies have shown that oyster larvae experience conditions detrimental to their development and
growth at an aragonite saturation level of 1.7 (Waldbusser et al., 2013). Laboratory studies by
Miller et al., 2016, demonstrate impacts on early stages of Dungeness crabs, including delays in
hatching at a pH of 7.1, and significantly reduced zoeal survival at a pH of 7.5 and below.
Bednarsek et al., 2016, recorded increased pteropod mortality with increased dissolution. Recent
studies by both Bednarsek et al., 2016, and Lischka et al., 2011, document cumulative effects of
decreased pH, deoxygenation and increased ocean temperatures which negatively impacted
survivability of pteropods.



Violations of Oregon’s Water Quality Standards

In 2014, after soliciting comments on proposed additions to its 2012 303(d) list, Oregon
submitted its list of impaired waters to EPA. In its submission, Oregon did not list any waters as
impaired due to ocean acidification and only responded to comments pertaining to ocean
acidification and the pH numeric standard. On December 21, 2016, more than two years after
DEQ’s submission of Oregon’s 2012 303(d) list, EPA partially approved and partially
disapproved the list. EPA assessed all of the readily available data and information that Oregon
failed to consider and proposed adding 332 waters to Oregon’s list for a variety of parameters.

EPA did not propose the addition of marine waters due to impairments from ocean
acidification. Instead, EPA solicited public comments specifically about ocean acidification and
sought additional data during the public comment period, which was open from December 16,
2016 to April 3, 2017. The Center submitted comments during this time period, attached as
Exhibit A. In December 2018 EPA revised its 2016 partial approval/partial disapproval action
and identified a total of 999 water bodies for inclusion on Oregon's 2012 list. However, EPA
approved Oregon’s 2012 list without any listings of marine waters for aquatic life impairments
due to ocean acidification.

In November 2020, EPA approved Oregon’s 2018/2020 303(d) list. While still not listing
any coastal waterbodies as impaired due to ocean acidification, the 2018/2020 list includes the
entire territorial ocean as “category 3B,” indicating the state and EPA found insufficient data to
determine whether a designated use is supported, but that some data “indicate possible
impairment.”

Oregon’s coastal waters are violating the state’s narrative water quality standards that
require waterbodies to support, and be free of conditions harmful to, aquatic life. OAR 340-041-
0011 (“waters of the State must be of sufficient quality to support aquatic species without
detrimental changes in the resident biological communities’); OAR 340-041-0007 (“the creation
of. . . conditions that are deleterious to fish or other aquatic life . . . may not be allowed”).
Scientific studies indicate undersaturated conditions within Oregon’s coastal waters, Feely et al.
2015, Bednarsek et al. 2014, 2017, and the best available science demonstrates that a decreased
aragonite saturation state results in detrimental effects on a multitude of species, including
pteropods, mussels, and oysters. Weisberg et al., 2016. Numerous scientists have voiced their
support in using aragonite saturation information to interpret Oregon’s narrative standards that
support aquatic life.

EPA’s subsequent approval of Oregon’s 2018/2020 303(d) list with all coastal waters
categorized as “3B” (insufficient data) does not ameliorate the agency’s failure to properly list
them as impaired. Because state coastal waters show undersaturated aragonite conditions, and
because of the documented impacts of undersaturated aragonite conditions on Oregon’s marine
species, EPA must immediately list all of Oregon’s coastal waters as impaired due to ocean
acidification. EPA’s failure to do so violates the Clean Water Act. 33 U.S.C. § 1313(d); 40
C.F.R. § 130.7(b)(5).



Conclusion

For the above reasons, we urge EPA to identify all of Oregon’s coastal waterbodies as
impaired due to ocean acidification. EPA must consider all readily available data on the impacts
of ocean acidification on Oregon’s waters for its water quality assessment and consider the
attainment status of all of Oregon’s relevant water quality standards. By identifying coastal
waterbodies as impaired, the state and EPA can then develop strategies to lessen the local
sources of ocean acidification. If EPA does not do so, we will pursue litigation in federal court.

Please let us know if you have any questions.

Sincerely,

Emily Jeffers

Staff Attorney

Center for Biological Diversity
1212 Broadway, Suite 800
Oakland, CA 94612

(408) 348-6958
ejeffers@biologicaldiversity.org
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EXHIBIT A



CENTER for BIOLOGICAL DIVERSITY

Summited via email
April 3,2017

Jill Fullagar

Impaired Waters Coordinator Watershed Unit,
Office of Water and Watersheds US EPA, Region 10
1200 Sixth Avenue, Suite 900 (OWW-192)

Seattle, WA 98101-3140

Email: fullagar jill@epa.gov

Re: Request for Public Comment on Ocean Acidification Impacts in Oregon Marine Waters
Dear Jill Fullagar,

On behalf of the Center for Biological Diversity (The Center), I submit this letter regarding a
request for public comments on data and information of ocean acidification impacts in Oregon’s
marine waters. In previous comments, the Center has provided significant information and
supporting materials about the impacts of ocean acidification in Oregon’s marine waters. As
shown in the record for the proposed additions of the 2010 integrated report, on June 10, 2009,
the Center submitted comments and scientific information requesting that EPA include coastal
waters as impaired on Oregon’s 303(d) list. On December 6, 2010, May 2, 2011, April 18, 2012,
June 20, 2012, and in 2014, the Center submitted additional information and comments on ocean
acidification for consideration in the Oregon water quality assessment. Since then, it has become
more apparent that ocean acidification poses a serious threat to water quality with adverse effects
to vulnerable marine and estuarine organisms. Here I discuss new studies and comment on
previous studies on the impact of ocean acidification in Oregon’s marine waters that EPA and
the Oregon Department of Environmental Quality (ODEQ) should include and analyze for the
2012 and 2016 integrated report.

Specifically, the Center urges Oregon to list the following water bodies as threatened or impaired
due to ocean acidification under its 303(d) Waster Quality Report:

NH-10 off Newport, OR (44.6°N, 124.3°W).

Oregon Inshore Surface Mooring at 7 m and 25 m deep (44.65828 °N, -124.09525 °W).
Oregon Shelf at 80 m deep (44.63708 °N, -124.30595 °W).

Oregon Shelf Surface Mooring at 7 m deep (44.63565 °N, -124.30427 °W).

Oregon Offshore at 580 m deep (44.3695 °N, -124.95369 °W)

Oregon Offshore Surface at 7 m deep (44.36485 °N, 124.94343 °W)

Mmoo o

Additionally, Oregon must further obtain all readily available data on ocean acidification from
sources listed in this letter (below) and analyze them for its water quality assessment.
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1. Oregon’s marine and estuarine pH standards

Oregon’s numerical pH criteria for marine waters (coastal and estuarine) are inadequate to
address ocean acidification. The Oregon Department of Environmental Quality (ODEQ) should
analyze whether marine waters are impaired by ocean acidification based on designated aquatic
life uses and the associated narrative criteria. Oregon’s pH criterion states that for marine waters,
the pH must fall between 7.0 and 8.5 (OAR 340-041-0021). For estuarine and freshwaters, pH
should fall within an even wider criteria from 6.5-9.0, depending upon location (OAR 340-041-
0101 —a 340-041-0350). These criteria are very wide and most coastal and estuarine waters
attain such standard. However, strong scientific evidence shows deleterious effects within these
ranges for marine organisms (see below), even though pH fall within the acceptable range of the
Oregon water quality standards. Therefore, numerical pH criteria for marine and estuarine waters
are inadequate to address the ocean acidification problem. The EPA and ODEQ must analyze
whether marine and estuarine waters are impaired by ocean acidification based on the narrative
criteria related to aquatic life designated uses found at OAR 340-41-007(1) and (11). These
narrative criteria state that:

(1) Notwithstanding the water quality standards contained in this Division, the highest and
best practicable treatment and/or control of wastes, activities, and flows must in every
case be provided so as to maintain dissolved oxygen and overall water quality at the
highest possible levels and water temperatures, coliform bacteria concentrations,
dissolved chemical substances, toxic materials, radioactivity, turbidities, color, odor,
and other deleterious factors at the lowest possible levels.

(11) The creation of tastes or odors or toxic or other conditions that are deleterious to fish or
other aquatic life or affect the potability of drinking water or the palatability of fish or
shellfish may not be allowed . . .

Coastal and estuarine waters throughout the Oregon coast may already be experiencing the
harmful effects of ocean acidification. Increasing concentrations of atmospheric carbon dioxide
and the contribution of pollution, sedimentation, and inadequate watershed management can
substantially amplify th