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*Addressing Harmful Algal
Blooms

*Siting Mariculture Farms

*Responding to Increasing Ocean
Acidification



Harmful Algal Bloom Network,
Data Portal & Tools

Home New! Basic Info STAERL Data Ocean Acidification Clean Water Limks List

Shellfish Advisories




Data View of SEATOR Shellfish and HAB Data

Developed by AOOS Data Team (Axmm Data Saence)

SEATOR Shellfish and HAB Data

* Shellfish toxicity and abundance of harmful algae, Shoemaker Beach, Wrangell AK
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REALTIME HABs

Real-time Information About Harmful Algal Blooms

Real-Time HABs provides timely information on harmful algae in the Pacific Northwest. Measurements are made remotely and autonomously by an
underwater robot, the ESP, and are available in near-real time in the ESP Now section. The ESP detects certain phytoplankton species that are known to be
harmful at times, as well as the toxin that they produce. Toxic phytoplankton blooms can contaminate seafood and harm marine wildlife. These events are
called "harmful algal blooms" or HABs. By detecting both the potentially harmful phytoplankton species as well as the toxin they produce, the ESP gives us
early warning of these events.

The most recent data and information coming from
the ESP mooring.

A new tool is on the lookout for harmful algal blooms and their toxins off the coast of La Push, Washington.
The Environmental Sample Processor (ESP) will monitor specific algal species and domoic acid, a toxin the
algae produce.

Learn more about the ESP

"Harmful Algal Blooms" (HABs) can cause serious health and economic problems including injuries to marine
mammals, human illness or even death and economic losses related to fishery failures and lost tourism
revenue.

What are HABs?



(

Operational ecological forecasting of harmful algal blooms in the
Pacific Northwest using an environmental sample processor (ESP)




Can we protect against HABs?

The ESP detects Pseudo-nitzschia cells, other HAB species, and cell toxicity, and
relays the data to the NANOQOS app that managers can access in near-real time.
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Spike in domoic acid detected eve of razor clam
opening weekend

End-user notification

- *triggered analysis of
seer : additional razor clam

7 samples that were
R \4 """""" determined to be safe

Slide from Stephanie Moore, NWFSC, NOAA, and Jan Newton, UW, NANOOS



What does the domoic acid California Commercial Shellfish Growing Areas
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California Commercial Shellfish Growing Areas

HAB Hotspots Align with Shellfish Growing
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California Harmful Algae Mapping (C-HARM) System

Anderson et al., Harmful Algae (2009), GRL (2011), Harmful Algae (2016)
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http://www.cencoos.org/data/models/habs

What does C-HARM tell us about crab (benthic) toxicity?

Mean Particulate Domoic Acid Risk Mean Cellular Domoic Acid Risk
April-July 2017 Sep-Oct 2017

Mean Particulate Domoic Acid Probability: Apr-01-2017 to Jul-01-2017 Mean Cellular Domoic Acid Probability: Sep-01-2017 to Oct-31-2017
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Alaska Mariculture Map: prototype




AHAB helps with potential siting




Alaska Ocean Acidification Network

A®)\ Alaska Ocean
@ Acidification Network

Engage with communities
to expand understanding

|dentify information needs
and monitoring priorities

Share best practices

Promote data sharing

http://www.aoos.org/alaska-ocean-acidification-network/



Monitoring: A Multi-Faceted Approach

m Alaska Dcean
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Progress on measuring ocean
acidification variables
with data delivery
to support shellfish aquaculture

Jan Newton
University of Washington & NANOOS

Wiley Evans
Hakai Institute

Burke Hales, OSU; Jim Beck, Sunburst Sensors;
Simone Alin, NOAA; Tessa Hill, UC Davis; Todd Martz, SI0O;
Emilio Mayorga, UW & NANOOS;
Molly McCammon, AOOS; Henry Ruhl, CeNCOOS; Clarissa Anderson, SCCOOS;
Margaret Barrette, Pacific Coast Shellfish Growers Association;

Carl Gouldman, U.S. 100S; Libby Jewett, NOAA OAP @AP



Measuring OA variables:

_.f'*‘\ NATIONAL OCEANIC AND
‘v NOAA ATMOSPHERIC ADMINISTRATION
:"“"M«.-‘-"" UN TED STATES DEPARTMENT OF COMMERCE

» About NOAA » Contacts » Staff Directory » Help »» SEARCH

‘Like putting headlights on a car’
Pacific oysters gain from |I00S® data ”Putting an IOOS buoy

in the water s like
putting headlights

on a car. It lets us see

changing water

conditions in real
time,” says Mark
Wiegardt, co-owner
of Whiskey Creek
Shellfish Hatchery.

By 2008, the oyster harvest at Whiskey
Creek, a major Oregon supplier to the
majority of West Coast oyster farmers,
plummeted 80 percent. At about the same
time, corrosive, acidified seawater was
hitting the shores of the Pacific.
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Something had to be done. Oyster
production accounts for more than $84
million of the West Coast shellfish industry,
which supports more than 3,000 jobs.

‘£ Ih'
= leegmy

“When you see oyster shells dissolving in
water, there’s a compelling need to know
why," says Bill Dewey of Taylor Shellfish
Farms in Washington state.

Thanks to a $500,000 federal investment
in monitoring coastal seawater
strengthened by data and observational
information from the U.S. Integrated
Ocean Observing System (I00S®) and
the NOAA Ocean Acidification Program,
oyster hatcheries on the verge of collapse
just a few years ago are again major
contributors to the $111 million West Coast
shelifish industry.

n the Northwest, inclu
harmful algal blooms. :

g ocean acidification, hypoxia and
i climate change. The coasiz




Measuring OA variables: “Burke-O-Lator”

p— A bi-modal system that reports

Q¢ in real-time

Equilibrator

oS Measurement accuracies:

Lkl S Temperature (SBE45) = 0.002° C
Salinity (SBE45) = 0.0005

TCO, stripper Computer
and scubber
pCO, (NDIR, SW and atm) = ~1% based on
comparison w/ reference gases

TCO, (NDIR) = < 1-2 % based on comparison
w/ certified reference materials

TA(S) =~ 2% based on RMSE

= uncertainty in Q, .. w/ pCO,-TCO, or pCO,-
TA(s) of ~4% (<0.2% for pH;)

Liquid standards

Gas standard tanks (air) Operationally use pCO,-TA(s) in continuous

“High degree of technical oversight required”
Quote and slide by Wiley Evans, Hakai



Measuring OA variables: “Burke-O-Lator” data
now guide shellfish hatchery operations

Taylor Shellfish Hatchery data, WA
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Slide: S. Alin, M. Shea, NOAA



Measuring OA variables: need for improvement

We learned from growers that their ideal monitoring technology is:

“a bullet proof sensor that delivers pH, aragonite saturation, T, and S.
Similar to the system we have in place now but lighter and not so crashy”
Alan Barton, Pacific Coast Shellfish Growers Association monitoring lead

Burke-o-Lator ACDC

We needed a new system, new technology to complement the buoys, the
Buke-o-Lators for more versatile, widespread measuring of pCO, and pH.



|IOOS Ocean Technology Transfer

“Turning the headlights on ‘high': Improving an ocean
acidification observation system in support of
Pacific coast shellfish growers.”

* New, lower cost “ACDC" pCO, sensor
« Strong support from shellfish industry

« Partnerships: NANOOS, UW, OSU, Sunburst,
AOOQOS, CeNCOOQOS, SCCOOS, NOAA, PCSGA

« Builds on existing Burke-o-lators in hatcheries
and a Pacific-wide IOOS data portal



Science-Shellfish Grower Partnerships

Wiley Evans, | AYa > .
Hakai Institute e L XTI IO : ‘?i Simone Alin,
Alfska Ocean Observing System . ) NOAA PMEL
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Science-Grower Partnerships

Site On-site Regional support Regional Expert
Alutiig Pride Shellfish, 1. Hetrick® (AP5H) 1. Ramsay (UAF/APSH) W. Evans (Hakai Institute)
Seward, AK

Taylar Shellfish, B. Eudeline*® (Taylor) G. LeBon (NOAA/PMEL) 5. Alin (NOAA/PMEL]
Cuilcene, WA

Whiskey Creek Shellfish, A. Barton® (WCSH) 5. Smith,/D. Hubbard B. Hales (O5U)
Metarts, OR (O5U)

Hog Island Ovyster Co., T. 5awyer® (HIOC) G. 5usner (UCD-Bodega) T. Hill {UCD-Bodega)
Marshall, CA

Carlsbad AguaFarm, T. Grimm¥ [CAF) K. Shipley (UCSD-510) T. Martz (UC5D — 510)
Carlshad, CA

*Hatchery manager responsible for designating routine maintenance responsibilities to hatchery
personnel.

The technical experts alone make a difference This partnership is expanding to
other West Coast growers; it already has within British Columbia, Canada,
thanks to Wiley Evans at the Hakai Institute.

From Ron Zebel: “At the OceansAlaska hatchery, we learned more about our
water quality in 7 hours of Burke-O-Lator data than we did in 7 years of
monitoring with off the shelf instrumentation. We have adjusted our soda
ash injections upward and are going forward with expanded kelp
bioconditioning.”
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ACDC: ‘Autonomous Coastal Drifter’ CO, system
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Slide: Burke Hales, OSU
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Delivering the OA Data:

| O@:S. PACIEIE  REGION - O CEAN. ACIDIELIEATION

EXPLORER

Regions

Five I00S Pacific Regions:

Jere ) o SCCOOS, and PaclO0S

Sensing

, Remore  Seven shellfish hatcheries:

{1 Legend

* Alutiig, OceansAlaska, Sitka,
Taylor, Whiskey Creek, Hog
Island, Carlsbad

e Canadian partner: Hakai

* Fanny Bay, Quadra
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6 | | February

I « One data portal: IPACOA

* Funded jointly by U.S. 100S and
NOAA OAP to enhance OA
monitoring in shellfish
hatcheries

Allows access to real-time data and information
links; eventually links to manuals, FAQ, etc. in
order to facilitate a ‘community of practice’.

WWwWW.ipacoa.org



IPACOA Data Portal
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IPACOA expanded nationwide and renamed.:
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Lines of defense for adaptation

Real-time
observations at

the hatchery or Communicated !!
growing sites

Real-time observations
at the adjacent estuary,
sea, or ocean

Regional forecasts on days to
weeks scale (weather)

Forecasts at months to years
scale (seasonal to interannual)




Conclusions

* Access to real-time data aids shellfish growers,
and the provision of nearshore data aids scientific
understanding of both ocean acidification and
harmful algal blooms.

* This collaboration between growers, scientists, and

the sensor industry serves to advance knowledge to
each one of these sectors.
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Alaska Ocean Observing System



