
Date: 10-25-16 

To: U.S. Army Corps of Engineers 

Project: Millennium Coal Export Terminal, Longview, WA 

Subject: Ocean Acidifications Effect on The PNW shellfish industry. 

From: Virginia Nugent 

2600 NE 142nd St 

Vancouver, WA 98686 

Our oceans are rapidly becoming more acidic due to absorbing C02 emissions caused by burning fossil 

fuels. Increased acidity means that shellfish can't form their shells and die. Between 2005-2009 the 

Pacific Northwest has experienced a disastrous die off of billions of oyster larvae. 

Our states shellfish industry contributes $270 million and employs 3200 people. You must not put our 

state's shellfish industry at risk for a few dirty coal jobs. But this isn't just about protecting our shellfish 

industry, it is much bigger than that. 

It is about protecting our oceans marine ecosystem. Science models show that that in just a few 

decades we will profoundly change the oceans chemistry. Such conditions haven't existed since the age 

of the dinosaurs. If we continue to pollute our atmosphere with C02, in 100 years our oceans will be 

dead, devoid of marine life except for weeds and jelly fish. 

It is imperative this project be denied. 

I will be submitting the following documents for your consideration: 

1. A Seattle Times Article, "Ocean Acidification Threatens Marine Life.ff 

2. A Columbian article, "Rising Acidity Plagues Pacific coast Waters. 

Thank you for your time, 

Virginia Nugent 
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Ocean acidification threatens marine life 

Sea chemistrv· 

I 

changing at record 
pace due to C02 
I 

JJy, CllAIGWELCff 
'If'~ Seattle times 

NORMANBYISLAND, 
'Plit'uaNew Guinea-Kath
atina Fabricius plunged 
from a dive boat into the 
Padfk Ocean oftomorrow. 
· ·A. bleak porttaiteimerged: 
ln8tead of tiered.jungles . 
·(if'bran.ching, leaty corals, 
Pabricius saw JUttd, stubby
spires and. squatbottlder 
ponm. Snails and clams 
were mostly gone; as were 
worms, colorful sea squirts 
~dornate feather etars. 
• Instead of abrilliant ooral 
reeflike tM one i\iing a . 
few hundred yards away, 
· · whtltthe 

Australian ·OCEAll 
It Institute of 

·ur4~Tff .MarineSoi" 
HI. ""~ ences ecolo-
AttitM•part gist .ft>und 

SsattleTimes resem~led 
~leS onthe a islim.ylake 

effectsof~n bGttom. 
· acidification The cause: 

_,,,........................ · :i.. 


MIR'*~ car111on 
dioxide 

In thas vokaaic region, 
pwe C02 escape,sarurally 
through cracks in the oceaa 
floot; altering the watel"s 
chemistry the same way 
rising C02 from cars and 
power plants is changing 

:-:1 

the marine w0rlr.l. 
AB a result, tbiig isolated 

bay otifers acln1ling view of 
the tuture oi ·f:J:hi> se-a.'11 muJPr 

. , 
-t·.,. <·."'' 

Photos by S1'£YE RINGMAN/Seattler• 
Katharina Fabrlcius swims through c-.rbon"dloxide bubbles offPapua New Guinea in January. The waters here offer a 
glimpse of. hew acidification is likely to transform the seas. 

attack what fish eat. ·t1t~~iii--·,. ·' · · ·-· 
Those ehailges pose t.111 

risks torfood supplies, from. Along the RUSSIA /"'..•. , ,...,< Alaska 

the fillets uised inMcDon~ !'~co14watlll5holdmora . 
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comes ata price. 
Reefs arejust one way 

shifting ocean chemistry
can harm. Ash. · 

In 2007, American biolo; 
giSt Danielle Dmon, then a 
graduate studentatAustra- · 
lia'&James Cook University, 
was stUdying the important 
ways clownfish use their 
noses tG navigate the 
ocean. Thea she bumped 
intoJames Cook prafessot
Philip Munday. · 

Munday had beea trying 
to see if carbon dioxide 
hurt fish. The pair decided, 
on a whim, to see ifC02 
altered hew fish use their 
noses. Theirfindings were t\ 
a shock. . 

t ; · . Exposed to high C02, 
the fish lost their ability to 
distinguish among odott1. 
Since clowmish use smell 
to stay safe, the scletitists 
then exposed baby fish in I
high-C02 waterro bigger 
:fish that eat young clown
.fi$h.. 

Normal el&wnlsh always
avoided the dangei. The ex
.posed1ish lost all fear. They · 
swain straight at predators. 

Over iie. next few years, 
scientists learned C02 
changed many reeffishes' 
sen~and beb~iors: :·. 

thetr&ght.heanng~ the
propen.Jw• to turn left "'r 
• m"J' • "" 

righ.··· t Mostim.portant,that· .11 ..._,,,_...,, ...!!- t · ..._ 
cause~~wuu:; wow
.•

fivetimesmore011ten 
. Lastyear,researohers 

figured aut why;..• E·.levate.d·
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BRIAN J. CANTWEU/TheSeattleTimes 
People rake for clams on Wlllapa Bay in June 2012. Up and down the Pacific Coast, 
rising acidity in the water is causing shellfish larvae numbers to drop. Oyster larvae are 
even ctying in nearby hatcheries, which use seawaterto raise baby shellfish. 

Rising acidity plagues 
Pacific Coast waters 

D Economic impacts 
ll to shellfish farms 

canbe devastating 
ByREIDWILSON 
'IheWashmgtmPast 
· QUILCENE-Formore. 

than a century, BillTu.ylor's 
family has used 1he calm. 
protected waters of Puget 

, Sound to raise oysters. 
1 plantingbillions oflarvaein 

underwater beds and then 
harvesting them to ship to 
some of the finest restau
rants in the world. 

Butthen somethingwent 
wrong. After the hatchery 

September. __ .-r " · - - - " · · · ·  · - - .•· ·· -. ........ .. - ··. -· -- :·:.~- _,. _. .. ....-• 

l 

l 

i 

_pr.Q,.c}qced . peak..Jevels .. of 
7 billion larvae in 2006 
and 2007, the numbers be
gan to drop precipitously. 
In 2008, it had just half as 
many larvae. By 2009, it 
produced less than a third 

seafood harvests will lln• hatchery treats.. "PeOple 
pact about 20 percent of like t.ouse theword 'tipping 
Alaska's population:, which point."' 
relies on subsistence fish- The dramatic 

I 

Associated Pressfiles 
An oyster cultivator holds oyster seed before spreiding 
It into the waters of Duxbury Bay in Duxbury, Mass., in 



7 billion larvae in 2006 
and 2007, the numbers be
gan to drop precipitously. 
In 2008, it had just half as 
many larvae. By 2009, it 
produced less than a third 
ofthepeak. 

Up and down the Pacific 
Coast. from CalifOrnia to 
BritishColumbiatoAlaska, 
other sbellfish farms expe
rienced the same decline: 
Something was happening 
•to their larvae attheforma
tive stage of life when they 
·buildtheir shells. N~ one in 
the industry knew why. · 

"We didn't know that 
much about the water be
cause we didn't have any 
problems," Tuyior said. 
Once the larvae started dy
ing off, they tested the wa
ter: Itwas much too acidic. 

Scientism testing the 
water up and down the Pa
cific Coast found evidence 
of the same steep decline 
in pH. Studies have found 
moreacidic water inAlaska 
is stunting the growth of 
red king crabs and tanner 
crabs. Plummeting pH lev
els across the Eastern Sea
board have been impacting 
the shellfish industry for 
decades. 

The economic impacts 
of rising acidity can be 
devastating. At its peak in 
1952, U.S. producers har
vested 72 million pounds 
of eastern oysters, accord
ing to data collected by 
the National Marine Fish
eries Service. In 2012, the 
last year for which data is 
available, farmers hauled 
in just 23,8 million pounds. 
Producers haven't harvest
ed more than 30 million 
pounds since 1996. 

In a new study published 
onJine in the scholarly jour
nal Progress in Oceanog
raphy, a team of scientists 
from the National Oceanic 
and Atmospheric Adminis
tration found rural areas in 
southernAlaskaare athigh 
risk of losing hundreds of 
millions of dollars in com
mercial and subsistence 
fishing stocks. Declining 

seafood harvests will im
pact about 20 percent of 
Alaska's population, which 
relies on subsistence :fish
ing for significant amounts 
of their diet, the NOAA re
portfound. 

The acidification of the 
world's -oceans frightens 
scientists, who seeitas evi
denceofarapidlycl1anging 
climat.e. ThoUgh not as evi
dentas increasingJypower
ful ·storms or devastating 
di-oughts, ocean acidifica
tion maybe the clearest~ 
ample of man's·impact &l 
the changing climate. 

Increased carbon 

Acidification happens as 
aresultof increased carbon 
in the atmosphere. The top 
layer ofthe world's oceans, 
perhaps the first 100 me
ters, absorb the elements in 
the atmosphere. The more 
carbon, the more acidic the 
water becomes. Currents 
take that layer of surface 
water and plunge it int.o 
the depths of the Pacific; 
decades later, the water 
is forced back to the sur
face as it reaches the West 
Coast, a process scientists 
call upwelling. 

Because it takes so long 
for water to move from sur
face to bottom to surface, 
acidification is a kind of 
window into the past 
and a previewof th.e future. 
The upwelling happening 
on the West Coast today 
is water that ldt mixed 
with the atmosphere in 
the 1950s or 1960s, when 
far less carbon was be
ing spewed into the at
mosphere. In 50 to 100 
years, when water mixing 
with today's atmosphere 
upwells, the water will be 
even more corrosive. 

"'This bad layeris getting 
thicker and thicker," Benoit 
Eudeline, who oversees the 
nurseryforTh.ylor Shellfish 
in Quilcene, said of the wa
ter in Puget Sound that the 

-·

hatchery treats. "People 
like to use the word 'tipping · 
point."' 

The dramatic changes 
to oyster farms mWash
ington, Oregon and Cali
fornia are only the begin
ning steps in what ci>uld 
be a systemic disturbance 
in the ocean ecosystem. a 
process that will only ac
celerate as more acidic 
water upwells in the com
ing decades. The last time 
the oceans changed so 
dramatically, about 59 mil
lion years ago, during a 
geologic time known as the 
Paleocene-Eocene Ther
mal Maximum, the rate of 
change was ten times slow
er than is occurring today. 

"\Ve'releavingthatinour 
wake when you compare 
it to the rates we're look
ing at today," said Mark 
Green. an oceanographer 
and shellfish farmer at St. 
Joseph's College ofMaine. 

1bday, during the height 
of the summer upwelling 
season, as much as 30 per
cent of the water on the 
West Coast has a pH low 
enough to be corrosive. 
said Richard Feely, a senior 
scientist at the National 
Oceanic and Atmospheric 
Administration's Pacific 
Marine Environmental 
Laboratory and the Uni
versity of Washington. By 
2050, 50 to 70percentofthe 
water willbe corrosive. 

On the East Coast, in
stead of upwelling, acidifi
cation is a result of nutrift
cation - adding nutrients 
such as agrlcultural waste, 
fertilizers and waste wa
ter. The Chesapeake Bay, 
which receives runofffrom 
one of the most densely 
populated watersheds in 
the Unit.eel States. is acidi
fying three times faster 
than the rest of the world's 

T-1--~oceans. Long llm.UW 

Sound, Narragansett Bay 
and the Gulf of Mexico are 
all showing signs of rapid 
acidification. 
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