Executive Summary
In 2012, Washington state’s leading scientists, industry
and conservation representatives, and state, local,
federal, and tribal policymakers came together under
the Washington State Blue Ribbon Panel (the Panel) on
Ocean Acidification in response to poorly understood
but drastic changes in marine chemistry that had
caused dramatic shellfish hatchery production failures
in Puget Sound. The Panel reviewed the current state
of knowledge on ocean acidification and developed a
comprehensive, science-based strategy for action set
forth in its seminal 2012 report Ocean Acidification: From
Knowledge to Action. In establishing its groundbreaking
strategy, Washington state became a global leader in
tackling this enormous marine resource challenge.
The Panel recognized the significant threat of ocean
acidification to Washington – potentially leading to
disaster for marine industries, rural economies and
jobs, tribal communities, and the broader marine
environment – and the need for strategic coordination
on a proactive response. Alongside a summary of
the latest scientific knowledge, the comprehensive
2012 strategy identified 42 recommended actions for
Washington state to better understand, address, adapt,
and raise awareness around ocean acidification. The
recommended actions centered around six focus areas:
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1.

Reducing carbon emissions

2.

Reducing local land-based contributions to ocean
acidifcation

3.

Increasing our ability to adapt to and remediate the
impacts of ocean acidification

4.

Investing in monitoring and scientific investigations

5.

Informing, educating, and engaging stakeholders,
the public, and decision makers

6.

Maintaining a sustainable and coordinated focus on
ocean acidification
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The purpose of the 2017 Addendum
To capture the significant progress made towards the
Panel’s 2012 recommendations, advances in scientific
understanding, the changing needs of managers, and the
strengthening network of ocean acidification partners,
the Marine Resources Advisory Council (MRAC)
identified a need to reevaluate and revise, as necessary,
the 2012 strategy. Beginning in 2016, it led its partners in
a review process to:
•

Document all that has been accomplished since
2012;

•

Determine updates or additions to the Blue Ribbon
Panel’s comprehensive strategy to account for
emerging issues and new management needs;

•

Identify efforts Washington will focus on in the next
several years to continue progress; and

•

Renew Washington’s commitment to maintaining
strategic momentum in addressing the ongoing
threat from our changing ocean chemistry.

This 2017 Addendum to the Blue Ribbon Panel’s 2012
report is the outcome of that effort. As an addendum,
this document is intended to be a companion to the
original report, expanding on – not replacing – the work
of the Panel. While several new actions were identified
as part of this evaluation, it is important to note that no
work in pursuit of the original 42 actions is complete,
and all original recommendations continue to be
important.

Washington has made great progress to
implement this comprehensive strategy
In 2013, the Washington State Legislature
established and funded the MRAC to help oversee
the implementation of the Blue Ribbon Panel
recommendations. The Legislature also established and
funded the Washington Ocean Acidification Center
(WOAC) at the University of Washington to advance
and coordinate scientific research and monitoring.
These two entities, along with strong support from
the shellfish industry, state agencies, tribes, non-profit
partners, and the Washington State Governor’s Office,
have been critical to guiding local efforts since 2012.
Over the last five years, Washington state has made
significant progress towards the 42 recommended
actions, increasing local knowledge and taking action in
the fight to combat ocean acidification and its impacts.
The many examples of progress across the Panel’s six
identified focal areas include:
•

Establishing a clean air rule to reduce carbon
emission from large in-state emitters (Chapter 4)

•

Developing a local source attribution model to help
determine the relative influence and impact of landand air-based inputs in local ocean acidification
conditions (Chapter 5)

•

Launching an ocean acidification conservation
hatchery that serves as a hub for shellfish research
and restoration (Chapter 6)

•

Initiating enhanced and widescale monitoring–
with real-time sharing through the Northwest
Association of Networked Ocean Observing

Systems (NANOOS)–to collect data and support
shellfish hatchery adaptation practices (Chapter 7)
•

Increasing ocean acidification awareness and literacy
through a multitude of outreach events, targeted
advocacy with legislators, and the creation of an
ocean acidification K-12 curricula compendium
(Chapter 8)

•

Coordinating with key science and policy partners
at the state, regional, and international level, such
as with the Global Ocean Acidification Observing
Network and the International Alliance to Combat
Ocean Acidification to inspire other jurisdictions at
all levels to create customized plans for local ocean
acidification action (Chapter 9)

Alongside progress made at home, Washington state
has also emerged as a recognized leader on the regional,
national, and global stages in the fight to address ocean
acidification. The Blue Ribbon Panel’s comprehensive
strategy has inspired other coastal states such as Maine,
Maryland, Massachusetts, New York, and Oregon to
develop similar action plans to address and adapt to
ocean acidification off their shores. With key partners
such as the Washington State Governor’s Office, the
Pacific Coast Collaborative, the International Alliance to
Combat Ocean Acidification, and the West Coast Ocean
Acidification and Hypoxia Science Panel, Washington
has also played a central role in elevating the problem
to national and international arenas, connecting broader
dialogues around ocean issues and climate change that
will ultimately benefit our mitigation and adaptation
efforts at home.

Advancements in science: What we
now know
In 2012, the scientific community was aware
ocean acidification posed a major threat to marine
environments, industries, and societies. It was clear
ocean acidification was caused by the absorption of
atmospheric carbon dioxide (CO2) and the discharge
of nutrients from air and water into our oceans.
Researchers also understood the modern rate of
acidification was ten times faster than any time in the
past 50 million years, outpacing the ocean’s natural
ability to buffer pH and lessening the chance for marine
organisms and the ecosystems they support to adapt,
evolve, and survive.

Photo credit: Bill Dewey

3

The understanding of ocean acidification has progressed
since 2012. New research offers greater insight into
the sources, scale, and impacts posed by acidifying
conditions in Washington’s marine waters, and these
insights justify more concerted efforts at the local scale.
Over the last five years, research shows that acidification
has increased in Washington coastal waters because of
the combined effects of both global and local sources of
carbon dioxide that drive the acidification process. From
both laboratory and field studies, we are now seeing the
effects of acidification in some marine organisms. For
example:
•

•

•

1
2

Atmospheric CO2 in the Puget Sound area is
increasing faster than on Washington’s coast
and faster than the global average1. Additionally,
Southern Hood Canal shows the highest surface
seawater values of pCO2 in Washington coastal
waters2. The impacts of ocean acidification are being
felt today and Washington will likely see some
of the biggest impacts sooner than other coastal
jurisdictions. Monitoring efforts show drastic need
for action today.
Human-generated atmospheric CO2 is substantially
increasing ocean acidification in surface waters3 and
local human-derived nutrient sources contribute
significantly to ocean acidification conditions
in certain areas of Puget Sound, though spatial
variability exists4. To effectively reduce the risks
presented by ocean acidification, hard decisions
on decarbonizing the economy and finding local
strategies to reduce nutrient inputs will be needed.
Local species, including Dungeness crab5,
foraminifera6, pteropods7, and krill8, are showing
sensitivity to ocean acidification. This early research
highlights how ocean acidification poses a broad
threat and could impact species across the marine

food web, including salmon and whales who
consume these smaller species.
•

Impacts may be more severe in nearshore coastal
waters than in offshore open ocean waters, because
corrosive conditions are closer to the surface in
nearshore coastal waters and in Puget Sound9.
The effects already witnessed among shellfish are
not likely to be in isolation. Shellfish and other
nearshore species, many of which are cultivated or
provide significant ecological benefits, may continue
to bear the brunt of ocean acidification’s impacts.

What recent science says about ocean acidification
supports and expands on what was known in 2012.
While further research is needed to answer outstanding
questions, there is no scientific debate that ocean
acidification is a threat, and a significant driver of these
changes is local carbon emissions and nutrient sources.
Without additional action soon, even more severe
economic, social, and environmental consequences are
on the horizon.

Continuing to move from knowledge
into action
The first five years of Washington’s efforts towards
implementing this comprehensive ocean acidification
strategy were focused on building knowledge,
connecting with partners, leveraging resources,
and starting discussions about on-the-ground
implementation. Looking forward, it is time to draw on
the foundation we have built to carry us towards more
effective and strategic action. As part of this ongoing
commitment to transform knowledge into action,
Washington will continue to advance the conversation
at the global level while acting locally, and ground policy
and programs in sound science and strong collaboration.
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