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Ocean acidification is caused by the ocean’s uptake of carbon dioxide, which converts to carbonic 
acid in seawater, decreasing the water’s pH. The world’s oceans have served as a sink for up to 
30% of all anthropogenic CO2 produced since the Industrial Revolution, and this overload of 
atmospheric carbon dioxide is slowly changing ocean chemistry by increasing the dissolved 
carbon dioxide concentration and reducing the concentration of carbonate ions in seawater1. 
Ocean acidification has the potential to seriously threaten the future health of Washington’s 
oceans and the significant economic benefits they provide.  
 
Marine calcifiers, organisms that build calcium carbonate shells and skeletons, will likely be the 
most vulnerable to the impacts of ocean acidification. Examples of economically and 
ecologically important marine calcifiers include shellfish, sea urchins, and calcareous plankton2 
(e.g., pteropods, which are integral to the survival of pink salmon in their first year of life). Other 
marine calcifiers, such as deep sea corals, will need to be assessed for vulnerability to ocean 
acidification and those results evaluated in a risk assessment.1 Corrosive seawater has the 
potential to severely disrupt the marine food chain by decreasing the overall health and increasing 
mortality of essential components of the food systems and physical environment3.  Observations 
along the Pacific Northwest coast, including sites within OCNMS, suggest that the coastal 
ecosystem is seasonally exposed to corrosive waters (i.e., lower pH and reduced availability of 
carbonate ions) primarily due to upwelling. Model projections suggest that corrosive waters will 
expand in both spatial and temporal extent over the coming century2.  
 
The communities of the outer Washington Coast share much in common: they are located far 
from the central core of urban development in Washington and they have maintained an 
unusually high level of dependence on marine resources4.   The marine-based economy of the 
outer coast includes important commercial fisheries as evidenced by the 1,093 active coastal 
commercial fishing licenses issued by the Washington Department of Fish and Wildlife in 2012 
(razor clam, salmon, crab pots, shrimp, baitfish, etc.)4. There are several commercial fisheries 
that operate on the west coast and the ex-vessel value from just one of these, the state coastal 
commercial Dungeness crab fishery, averaged approximately 30 million dollars in revenue 
between 2007 and 2011.   The coastal communities of Grays Harbor, Neah Bay, La Push and 
Ilwaco are dependent on the financial benefit from the operation of this fishery, and others, via 
income from not only the ex-vessel value, but additional income and jobs produced from fish 
processing, housing, food, fuel etc.  In addition, you cannot address coastal dependence on 
marine resources without including popular recreational activities such as fishing and razor 
clamming, both of which are vital to coastal economies. 
 



Four Tribes with treaty-reserved fishing rights have lived on the outer coast since time 
immemorial. The ocean and its fishery resources are important to the cultures of their people, 
contribute to the subsistence and survival of their communities, and are significant drivers of 
local economies on the coast. One of those four Coastal Treaty Tribes, the Quinault Indian 
Nation, has averaged 2.7 million pounds of Dungeness crab between 2007-2011, with more 
being harvested by the Quileute and Makah Tribes. Razor clams are also harvested by the 
Coastal Treaty Tribes including a significant commercial fishery conducted by Quinault on the 
beaches north of Grays Harbor. 
 
In 2009 the Olympic Coast National Marine Sanctuary (OCNMS) Advisory Council (SAC) 
passed a resolution that read “The Advisory Council of the Olympic Coast National Marine 
Sanctuary recognizes ocean acidification and associated stressors as substantial threats to the 
long-term persistence of sanctuary resources and qualities...”  In 2013 they and the 
Intergovernmental Policy Council (IPC) formed a joint Ocean Acidification Working Group to 
review recommendations of the Washington State Blue Ribbon Panel on Ocean Acidification, 
identify recommendations most relevant to the outer coast of the Olympic Peninsula and provide 
advice on potential responses and actions for consideration by OCNMS, the SAC, IPC and other 
authorities on the outer Olympic Coast. 
 
The Working Group prioritized Actions within two tiers. Tier One Actions have been identified 
as “Key Early Actions” by the Washington State Blue Ribbon Panel on Ocean Acidification, 
while Tier Two Actions have been identified as “Near Term Actions”.  The OA Working 
Group has identified the following eight actions in order of highest priority for immediate 
implementation along the outer coast of Washington.   
 
Tier One  

1. Action 7.1.1: Establish an expanded and sustained ocean acidification monitoring 
network to measure trends in local acidification conditions and related biological 
responses. 

Recommendation: The outer coast should be a high priority for OA monitoring.  With 
appropriate monitoring, corrosive waters that appear seasonally due to 
upwelling could be identified along the outer coast prior to appearing 
in Puget Sound.  In addition, some monitoring capacity exists in the 
outer coast via the OCNMS oceanographic mooring program and 
others. 

 
2. Action 9.1.2: Create an ocean acidification science coordination team to promote 

scientific collaboration across agencies and organizations and connect ocean acidification 
science to policy and program needs. 

 
Recommendation: The outer coast should be adequately represented on this science 

coordination team.  Both the IPC and SAC have membership or staff 
with expertise to contribute to such a team, and it is critical that both 
the IPC and SAC be represented.  

 



3. Action 7.3.2: Conduct laboratory studies to assess the direct effects of ocean 
acidification, alone and in combination with other stressors, on local species and 
ecosystems. 

-AND-   

Action 7.3.3: Conduct field studies to characterize the effects of ocean acidification, 
alone and in combination with other stressors, on local species. 
 
Recommendation: Laboratory and field studies need to be conducted for the outer coast.  

There is capacity (Tribal/Coastal labs) along the coast to help 
implement these studies. 

 
4. Action 8.1.2: Increase understanding of ocean acidification among key stakeholders, 

target audiences, and local communities to help implement the Panel’s recommendations. 
 
Tier Two  

1. Action 7.1.3: Support development of new technologies for monitoring ocean 
acidification. 

 
2. Action 7.4.3: Enhance the ability to model the response of organisms and populations to 

ocean acidification to improve our understanding of biological responses. 
 

3. Action 7.1.2: Develop predictive relationships for indicators of ocean acidification (pH 
and aragonite saturation state). 
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