Kathryn and Patrick Townsend
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Kath.townsend@gmail.com
In the matter of:
ChangMook Sohn Mitigated Determination of Nonsignificance, Project # 2014108800
List of Public Comments from January 1, 2015 to March 19, 2016
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Planning Office and may not be inclusive for the dates listed. There may be other comments not noted
before March 19, 2016 and we believe there to be comments from March 19, 2016 to the current date.
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Kathy Knight
536 Dover Pt. Way NE
Olympia, WA. 98506
5/8/2014
Christy Osborn
Senior Planner, Thurston County
Thurston County Planning Dept.
Court House, Thurston County
Olympia, WA. 98502
Re: Shoreline Master Plan and Boston Harbor area, specifically Zangle Cove
Dear Cindy Wilson,
Yesterday I read your “Shoreline Master Program Update,” 3/17/2014, where you confirm the fact that we in
south Puget Sound are “blessed” with ecologically rich shores, recreational opportunities, shell fish, boats, etc. You
mention that these riches are also threatened by various activities on the shorelines. This is a story we who live on
the shorelines are all familiar with.
I have lived on the shore of Zangle Cove in Boston Harbor since 1956 and have both used and protected the
beach, the shoreline, taught hundreds of kids about the sea life, exploring the mud at low tide, water skied,
camped, cruised, paddled and walked many of the local beaches between Olympia and Tacoma. I have also
attended meetings, conferred with County officials, testified before Legislative committees and walked the Zangle
Cove beaches in an attempt to educate Legislators on marine issues.
Zangle Cove, at the North End of Boston Harbor forms a deep cove with a fresh water stream running into it
from the South. This land/water forms a small Estuary. We have a large mud flat at low tide, a family of otter, an
eagle nest, eagle perching trees, red fox, many deer, Dungeness crab, red crab, eel grass, good clean safe beaches
for children to play. My grandchildren love to explore the sea life in the mud.
During the 50+ years I have lived here, neighbors walk the beach, dig native geoducks , harvest clams, walk,
kayak, and enjoy using and sharing our beaches. The kayak classes from the Boston Harbor Marina use this cove
for their instruction and it is often that we see 20 or more kayaks in a class doing their roll-overs on a summer day
and occasionally stopping on a beach to stretch or dump water from their kayaks.
My grandsons have found large Dungeness crabs high in the cove in the same area as the fresh water stream
which flows year round. I have seen a large mass of small red crab on the shore and assume they also breed and
thrive in this environment. We also have a patch of eel grass which is being monitored by DNR.
Around 1991, Thurston County mandated Boston Harbor residents install a sewer system. This system was put
into place in order to create clean water entering the Puget Sound. Thus, our shorelines and beaches are clean of
effluent and good for swimming and water play.
As I give you this background, I also want to mention that we on the shoreline with either beach or view
property pay a much higher taxs on our property than property owners who live inland. This has been true for
many years. In this area, we also own our Tidelands. At one time these tidelands were considered for taxing

purposes separate property. Back in the 1960s or 70s, this was changed so that the tidelands are taxed as part of
the upland property.
THERE ARE 2 PURPOSES OF THIS LETTER: the first is regarding our Shoreline designation and the second is about
a threat of a new large geoduck Farm on the East side of our small estuary, directly across from many homes.
I wanted to give you as a Senior Planner some additional context as you consider shoreline planning for this
Boston Harbor Zangle Cove area because it is unique shoreline space.
A few years ago, I cannot remember the time but it was at the beginning of the process, perhaps 2008 or 2009, a
committee of about 9 homeowners from our community came to your office to confer with you. We brought
maps, general information and asked that you carefully consider the shoreline designation of this unique location.
We had learned that most of Boston Harbor had been designated, “residential”, However, for some reason, our
East facing shoreline in Zangle Cove of Boston Harbor had a different designation which was not “residential”, but
was “rural conservancy> We on East side of Dover Point occupy lots that range from 60 foot to 100+ with houses
very close together. If there is a question about this, we would welcome a visit by you to actually see the
land/home/dynamic. We in this part of Boston Harbor need to be designated “residential” because that is what
the area is, all part of Boston Harbor community, all part of the Thurston County Utility System (sewer/water).
The second issue I raise is that the Industrial Geoduck Farmers are aggressively leasing private tidelands all over
southern Puget Sound. The Farmers began their huge farms (40,000 plastic tubes per acre) by leasing privately
owned tidelands along the shore. At this time, the industry is on an aggressive path to lease as much private
shoreline as they can in order to grow Geoduck for shipment to China and other Asian locations. Many shoreline
owners who value the beaches for both protection of native species and for the life time recreational use are most
alarmed by what we see as a “wild west” in the invasion of lovely sandy beaches being turned into plastic industrial
sites. The CREATION OF A FARM involves clearing out (clear cutting) native species. Crews remove native
geoducks, rid the beach of star fish, sand dollars and other species the commercial people consider invasive
species. They drive plastic tubes into the beach (40,000 tubes per acre), cover with mesh plastic or large football
size plastic nets, drive in rebar, and place cement blocks. Farms create solid structures on land, visible to all. Also
used are barges, large planting and harvesting crews, compressors, harvesting often done at night with lights and
compressors and this our Thurston County neighborhood finds incompatible with the stewardship of our
shorelines.
We in Zangle Cove have for many years paid higher taxes to live here, taken good care of our small estuary,
been good citizens, paid for a Sewer system and at this time are looking for assistance from officials of Thurston
County. We, are extremely concerned that with the lack of regulations for placement of this type of farm
activity, we are now faced with a large farm on our doorstep, in effect in our front yard. This would, moreover,
impact the entirety of ZANGLE COVE for both humans and wildlife out into the future.
I appeal to you as officials of Thurston County who have the responsibility of oversight of Thurston County
shorelines both industrial activity and home owner activities. Somehow you must clarify the difference between
Residential-recreational land and beach land that is suitable for commercial development which involves the
destruction of native species on the shore that commercial development entails. Once the land is taken away
from the people (posted NO-TRESPASS), it is no longer available to neighbors, walkers, kayakers and citizens of
the state. Home owners do not post signs of exclusion.
A quiet, long time residential neighborhood is not a proper venue for a large industrial farm.

These issue are too important to ignore. We at Zangle Cove are not the only ones being affected by this threat
to our beaches. This is a huge and growing problem for many shore dwellers of the South Puget Sound. Because
of renewed aggressive activity by the shellfish growers, we have renewed concern for our beaches.
I would welcome a visit from you and your department to actually see what I have tried to explain. Sorry that
this is so long but I needed to get as much information to you as I possibly could.
TO SUMMARIZE
1. We need to have the SMA include the designation, “residential” for our East side of Boston Harbor.
2. We need someone at the Thurston County Planning Office to take an immediate and serious look at
how the massive Geoduck Farms are impacting established neighborhoods where we pay higher taxes
and have provided the “clean water” by our efforts and $$, NOT for industrial use but for local citizns.
Cc: Christy Osborn
Cc: Cynthia Wilson
Cc: Michael Cain

Kathy Knight
Zangle Cove
360-352-5545
katsea@aol.com

July 25, 2014
Dr. and Mrs. Chang Mook Sohn
930 76th Ave NE
Olympia, Wa 98506
Dr. and Mrs. Sohn,
My wife Reita and I live directly across from you on the west side of Zangle Cove. We have
lived here for 38 years, raised our children, and now our grandchildren look forward to visiting
“the beach”. We often refer to this location as our “bit of paradise”. The family before us named
our property, “Chateau La Mer”, Cottage by the Sea. We have lived in harmony with our
neighbors throughout these many years.
We delight in looking at the beautiful view across the cove, whether it be from our living room
window or sitting on our deck. Many summer evenings, we pack a picnic dinner and go out in
the cove in our small boat. We usually shut off the motor and just drift along with the tide
enjoying the scenery.
Several years ago, we had the opportunity to see the sweeping view from the home of your
neighbor, Aneke Jensen. Your outlook must be just as impressive as hers. We treasure our
view even though ours does not include the majestic Olympic Mountains.
We know and love this area. Last year, after gathering information and photos for 30 years, I
completed a history of Boston Harbor which includes Zangle Cove. It was well received by local
residents who bought over 100 copies of the book. The Timberland Library bought five copies
as well. Zangle Cove, especially the southern portion, has remained in a nearly pristine state
since the first settler, Herbert Jeal, filed a donation claim in 1852 on all the land between the
northeast shore of Boston Harbor, over past Dover Point and across to the east side of Zangle,
including your property. The Salish Indians plied these waters for hundreds of years before
that.
One of the first tasks of a commercial shellfish grower is to “harvest” all the existing geoducks
on the site. Geoducks, when left alone, have a lifespan of nearly 150 years. Some living today
on your tidelands go back to the days of the first settlers.
You have referred to your property rights which include the use of tideland property. The
human rights of your neighbors include benefits such as view, serenity, and a way of life.
Geoduck farms are not attractive. The thousands of white PVC tubes are unsightly, as are the
accompanying barges and equipment. The compressors used to blast the mature geoducks out
of the mud are noisy and the high pressure water jets upend the benthic layer of sediment that
holds the many varieties of invertebrates which are an essential link in the food chain of Puget
Sound, according to the Department of Ecology.
The shellfish industry likes to claim that geoducks clean the water, although that has never
been scientifically proven. We question the effect of all the feces of those thousands of
massed geoducks. Does that clean the water? The balance of nature is a fragile condition.
The introduction and massing of one species in a confined area can have far reaching effects.
Sometimes good intentions lead to unintended results. The industrialization of Totten Inlet is a
good example.

The website of APHETI (Association For the Protection of Hammersley, Eld, and Totten Inlets)
describes the many problems endured by waterfront homeowners in those inlets due to shellfish
growers who have prospered at the expense of others.
We are extremely distressed to learn of your proposed commercial project which could
adversely impact our view, especially at low tide, and that of many other Zangle Cove residents.
We urge you, in a sense of fairness, to reconsider your plan to lease your tidelands for industrial
use. We hope you would agree, instead, to help preserve the pristine nature of our beautiful
cove and estuary for the benefit of all. At Olympia’s new Estuarium, 309 State Street, school
children are taught to be good stewards of our waters by learning the importance of estuaries,
the “nurseries of the sea”.
“If future generations are to remember us with gratitude rather than contempt, we must
leave them with more than the miracles of technology. We must leave them a glimpse
of the world as it was in the beginning, not just after we got through with it.”
Lyndon B. Johnson
We would appreciate your consideration of these comments. Please feel free to contact us if
you wish.
Sincerely,

Jack and Reita Marshall
544 77th Ave. NE
Olympia, Wa. 98506
jroly@comcast.net
360-943-4802

Dr. and Mrs. Chang Mook Sohn,

July 31,2014

I write as your neighbor across Zangle Cove, the neighbor who so often has children, grandchildren,
school children and others using the beach, from the sand on the high beach right down to the mud and
eel grass on the beach at the lowest tides. I have lived here since the mid 1950’s and have enjoyed a
life time of swimming, boating, teaching and sharing this lovely estuary of Zangle Cove. Regardless of
property lines, everyone shares the beauty, quiet and natural productivity of Zangle Cove. Please
consider the tremendous impact of a commercial shellfish farm covering your tideland property because
of your property’s enormous size and the effects of a contracted business’s repeated plantings, working
crews, and harvestings for years to come.
When I saw the geoduck farmer’s boat and then the survey of your large property, my heart sank. The
long-established residents who share Zangle Cove with you have been actively working for many years
to inform of the impacts of such commercial farming. It comes down to our decisions as property
owners on how to use our lands and to consider the impacts that extend beyond property lines. The
property owners across from you initiated and paid for a community sewer system in order to protect
the water quality of these waters, recognizing that our individual actions extended beyond our property
lines. Now, our decision is benefiting your proposed contracted business in the midst of the residential
shoreline. We ask that you now consider the effects of your decision upon the future of the cove and
the residences.
The potential size of your commercial farm is enormous as it reaches deep into the waters of the cove
and extends toward the mouth of Zangle Creek. A plastic tube with several geoducks planted every
square foot means tens of thousands of geoducks. Unsightly, is only one of the issues. Commercial
farming involves removing all of the native geoducks and other species commercial growers consider
“invasive,” installing PVC tubes in every square foot and installing nets both small and huge, rebar,
cement blocks, and “No Trespass” signs. Sand bags may be stacked along streams (an example is
Harstene Island near Pt. Wilson). At harvest, a compressor powers forceful stinger hoses which are
used to liquefy the beach. The beach is transformed into a commercial lot, actively worked for profit in
a residential shoreline.
This small estuary with a residential shoreline is not the proper place for industrial and commercial
development. Generations of government officials, private organizations, individuals and scientists
have expounded on the value of “cleaning up Puget Sound”, asked citizens to protect “natural habitats,”
and to “save the salmon”. This mantra has been at the root of hundreds of thousands of dollars spent
to accomplish this task, the Boston Harbor Sewer system included.
A commercial farm, which not only destroys the native sea life but also resides on a shared
neighborhood beach is something that I hope you will take into consideration. There are 15 homes
along our Western Zangle shore and families who will have their views, their privacy and their life styles
profoundly affected by a large geoduck farm in our front yards.
The effect that this potentially large geoduck farm would have on the neighborhood is not a small
matter. Please give thought to the fact that your neighbors across Zangle Cove have taken actions to

support a healthy and naturally productive estuary and how your decisions can continue to support the
natural beauty and environment of Zangle Cove or lead to the destruction of a beach that will be
liquefied when stinger hoses dislodge the geoducks. Yes, the current will send the disturbed mud our
way.
I would like very much to meet with you to discuss this and to share further information with you as
your neighbor.
Kathy Knight
Zangle Cove
360-352-5545
katsea@aol.com

Kathy Knight
536 Dover Pt. Way NE
Olympia, WA 98506
katsea@aol.com
2/11/2015
Tony Kantas, Associate Planner
Thurston County Planning Dept.
2000 Lakeridge Drive SW
Olympia, WA 98502-6045
Re: Permit request for Geoduck Farm on Sohn property East side of Zangle Cove
Dear Mr. Kantas,
I called you on the phone on approximately January 8, 2015, in order to introduce myself as a resident of
Zangle Cove. I had been notified that a permit request had been submitted to you for a geoduck farm in this
estuarine cove on the south side of Dana Passage. An additional permit has been requested for Dickinson Cove
which is the only other Cove on this side of Dana Passage. You stated to me on the phone that you were not
familiar with the area, the Coves, or the layout of the land which includes my home and 14 others which exist on
60 to 100 foot lots along the shore directly opposite the proposed industrial farm. Some of these homes were
built in the mid 1930’s and have been continuously lived in since then.
Over a period of several years, starting in 2006, our neighborhood committee, POS (Protect our Shoreline)
has been observing this type of farm and attending meetings about this industry. Committee members gave
testimony against the growth of this industry in our neighborhoods in front of a legislative committee in 2006.
Our committee has written letters to County Officials and established a website which is now connected to a
larger Coalition in the southern Puget Sound. We have attempted to educate officials, such as yourself, who have
the power of decision making. We have urged officials to take a closer look at the damage that is being done to
residential beaches, recreational beaches, the natural environment, the ecology of estuaries, and waterfront
neighborhoods in the southern part of Puget Sound.
It was my understanding and the understanding of other members of this Coalition that there would be
put in place rules (SMA) which would sustain the idea of “do no harm” to the beach ecology. We assumed that
these rules would be in place in order to prevent or discourage major changes to the shoreline which includes the
inter-tidal zone. We, residential beach neighbors pay high taxes for the privilege of living in a pristine, nonindustrial beach area. The Shoreline Master Plan update I understood had the stated purpose of taking a serious
look at the shorelines of Puget Sound and to design regulations that would protect natural environments from
destructive man-made encroachment. There were rules about bulkheads, rules about trees that could be
removed, rules about the type of structures that could be built on shorelines. My neighbor, Jack Marshall, was
required by Thurston County Officials to hire an Arborist in order to receive an evaluation before he was allowed
by this County to cut an old rotten Alder tree near his bulkhead. The contractor who replaced a long established
buoy in this cove was required to get all kinds of additional permits before he was able to replace a chain from a
buoy to an anchor in deep water which had been in place continuously since 1959.
With this type of oversight, how is it possible that the Thurston County Planning Department is
considering allowing new multiple Geoduck Farms to be installed where there is strong objection and concern by
adjacent neighbors who are alarmed at the idea of barges, rebar, work crews, plastic tubes driven into the intertidal beach sand. The “farm” then topped with huge nets spread over the plastic tubes, silt thrown into the
current as sediment plumes which may harm my clam bed and others. After 3 to 5 years, at harvest, compressors
to power stinger hoses are used to liquefy the inter-tidal beach and then the cycle is repeated indefinitely.

I have reviewed the “biological assessment” presented to you by ACERA LLC., Mike Layes, Biologist. I
find several issues with this assessment that I would like to challenge. I have not, nor have any of my adjacent
neighbors seen a scientist on the beach doing sampling, observing, interviewing or in any way directly assessing
this healthy estuary and it’s total environment. It is an environment that has a fresh water stream, eagle nest and
eagle perching trees, just above the potential farm site, fox, heron families, many birds and, not the least, 14
family homes where children and adults use the beaches for walking, swimming, SUP boarding, recreational
boating activities, teaching children about the natural environment and enjoying quiet beach time.
Additionally, it is the shoreline homeowners who will have this proposed farm in our front yard. In fact, it
is our front yard, supported (in order to live on this beach land) by our taxes. We also paid for the Boston Harbor
Sewer System in order to provide that clean salt water is part of this estuary. Is this how both our tax dollars over
many years and our Sewer cost dollars are to be used squandered?
To summarize: You may not be aware of it, but there are hundreds of citizens of this County and other
Counties in Washington State who are shocked and horrified that this rapacious industry is plowing up the natural
beaches and estuaries, burying thousands, perhaps hundreds of thousands of PVC tubes ( 43,000/acre) in the
natural inter-tidal beaches, covering them with small plastic nets or huge plastic nets, sticking rebar on the edges,
sand bagging streams, lights and compressors running at night, posting “no trespass” signs for walkers and using
compressors to drive stinger hoses at harvest time in order to liquefy the beach and then doing the whole thing
again every 3 to 5 years. Some of the most people friendly beaches in the South Sound have already been leased
by owners, some who do not live in the neighborhood, to Industrial Farmers and are now removed for
neighborhood shared beach use.
It appears to me that the Shellfish Industry is racing to get the Permits established prior to any potential
regulations for the shorelines. This rush to get it done, to get farms established, should be a “wake up call” to you
as an official who will be making decisions that will affect the lives, the life styles of people who pay taxes to
Thurston County and who have a vested interest in having protection from a damaging industry that seeks to
utilize for profit all of the native shell fish growing beaches. WE, neighbors, are also stakeholders in this beach
neighborhood and shoreline environment and our concerns should also be your concerns.
The activities of this industrial farming on Thurston County’s residential beaches has social consequences.
It pits neighbor against neighbor, causes misery for loss of view, loss of quiet residential environment, and for a
product that offers large profits to the very few and no advantage to the neighborhood, the children who might
grow up enjoying the beach and the critters we try to keep safe and protect in our Zangle estuary.
PLEASE GIVE CONSIDERATION TO SLOWING THIS PERMITTING PROCESS until there can be some serious
dialog about what this means in shoreline neighborhoods, to citizens of this County and to our small fragile
estuarine neighborhood in Zangle Cover. This is not just an issue of a private property owner being able to do
whatever he/she wishes on private land but also the impact of a “factory” of hard structures on the beaches in a
small, rural estuarine neighborhood.
Kathy Knight, Zangle Cove, Boston Harbor
360-352-5545
katsea@aol.com

cc: C.Wilson,
cc. C.Osborn,
cc. E. Steinweg
cc. P. Townsend
Att: maps
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ŽĨƚŚĞ/ŶƚĞƌͲƚŝĚĂůǌŽŶĞŽĨĂŶŐůĞŽǀĞ͕ŽƐƚŽŶ,ĂƌďŽƌ͘/ŚĂǀĞƉƌĞǀŝŽƵƐůǇĚĞƐĐƌŝďĞĚŝŶůĞƚƚĞƌƐƚŽdŚƵƌƐƚŽŶ
ŽƵŶƚǇŽĨĨŝĐŝĂůƐ͕ƚŚĞŶƵŵďĞƌŽĨŚŽŵĞŽǁŶĞƌƐ͕ĂŶĚƚŚĞĨĂĐƚƐŽĨŽƵƌƐŚŽƌĞůŝŶĞ͘/ŚĂǀĞĚĞƐĐƌŝďĞĚƚŚĞ
ƌĞĐƌĞĂƚŝŽŶĂůƵƐĞƐŽĨƚŚĞƐĂůƚǁĂƚĞƌďĞĂĐŚ͕ƚŝĚĂůĂƌĞĂƐĂŶĚŝŶƚĞƌͲƚŝĚĂůǌŽŶĞ͘/ŚĂǀĞŝŶƚŚĞƉĂƐƚ͕ŵĂŝůĞĚ
ƉŚŽƚŽƐĂŶĚŵĂƉƐĂŶĚƚĂůŬĞĚƚŽdŽŶǇ<ĂŶƚĂƐ͕ŚƌŝƐƚǇKƐďŽƌŶ͕ǇŶƚŚŝĂtŝůƐŽŶ͕ƌĂĚDƵƌƉŚǇ͕DŝĐŚĂĞů
<ĂŝŶ͘

/ŚĂǀĞĂůƐŽǁƌŝƚƚĞŶĂůĞƚƚĞƌƚŽƚŚĞƉƉůŝĐĂŶƚĂďŽƵƚƚŚĞƉŽƚĞŶƚŝĂůĚĂŵĂŐĞ;ƐŽĐŝĂů͕ĞĐŽůŽŐŝĐĂů͕ďŝŽůŽŐŝĐĂůͿ
ǁŚŝĐŚĐŽƵůĚƌĞƐƵůƚĨƌŽŵĂĨĂƌŵŝŶƚŚŝƐůŽĐĂƚŝŽŶĂŶĚǁŚĂƚŝƚǁŽƵůĚĚŽƚŽƚŚŝƐƉƌŝƐƚŝŶĞƐŵĂůůĞƐƚƵĂƌǇ͘

WƌŽƚĞĐƚĂŶŐůĞŽǀĞ͕;ŽƵƌƐŚŽƌĞůŝŶĞĐŽŵŵŝƚƚĞĞͿ͕ĨŽƌŵĞƌůǇWƌŽƚĞĐƚŽƵƌ^ŚŽƌĞůŝŶĞ͕ŚĂƐďĞĞŶǁŽƌŬŝŶŐŽŶ
ƚŚŝƐŝƐƐƵĞƐŝŶĐĞƉƌŝůϮϬϬϲ͕;ƐĞĞĂƚƚĂĐŚĞĚ͕KůǇŵƉŝĂŶĂƌƚŝĐůĞďǇ:ŽŚŶŽĚŐĞ͕KůǇŵƉŝĂŶ͕:ƵůǇϭϴ͕ϮϬϬϲͿ͘Ɛ
ůŽĐĂůĐŝƚŝǌĞŶƐ͕ǁĞĚŽŶŽƚŚĂǀĞĂŶ͞ŝŶƚĞƌŶĂƚŝŽŶĂůŝŶĚƵƐƚƌŝĂůĐŽƌƉŽƌĂƚŝŽŶ͟ǁŝƚŚůĂǁǇĞƌƐĂƚŽƵƌďŝĚĚŝŶŐ͘tĞ
ĂƌĞůŽŶŐƚŝŵĞƉƌŽƉĞƌƚǇĂŶĚďĞĂĐŚŽǁŶĞƌƐ͘tĞĂƌĞĐŽŶƚƌĂĐƚŽƌƐ͕ƐĐŚŽŽůŶƵƌƐĞ͕ĂƌƚŝƐƚ͕ďĂŶŬŵĂŶĂŐĞƌ͕
ůŝďƌĂƌŝĂŶ͕ůĂǁǇĞƌ͕ŝŶƚĞƌŶĂƚŝŽŶĂůĞĐŽŶŽŵŝƐƚ͕ƌĞĂůĞƐƚĂƚĞďƌŽŬĞƌ͘tĞĂƌĞƌĞĂƐŽŶĂďůĞƉĞŽƉůĞǁŚŽĂƌĞǀĞƌǇ
ĐŽŶĐĞƌŶĞĚĂďŽƵƚƚŚŝƐŝŶƐƵůƚƚŽŽƵƌǁĂǇŽĨůŝĨĞ͘

dŚĞ^ŚĞůů&ŝƐŚ/ŶĚƵƐƚƌǇWZƉĞŽƉůĞĐĂůůƚŚŝƐĂ͞ĐůĞĂŶŝŶĚƵƐƚƌǇ͟ĂŶĚƚŚĞǇŚĂǀĞƌĞĐĞŶƚůǇƌĂŵƉĞĚƵƉƚŚĞŝƌWZ
ƉƌĞƐĞŶĐĞŝŶŽƌĚĞƌƚŽ͕ƐĞůůƚŚĞƉƵďůŝĐŽŶƚŚĞŝĚĞĂƚŚĂƚƚŚĞǇĂƌĞĞŶǀŝƌŽŶŵĞŶƚĂůƐƚĞǁĂƌĚƐŽĨƚŚĞďĞĂĐŚĂŶĚ
ƉƌŽŵƵůŐĂƚŽƌƐŽĨĐůĞĂŶǁĂƚĞƌƐŝŶWƵŐĞƚ^ŽƵŶĚĂŶĚƚŚĂƚƚŚĞǇĂƌĞĐƌĞĂƚŝŶŐŽƌƌĞͲĐƌĞĂƚŝŶŐĂƉƵƌĞ;ŐƌĞĞŶͿ
ĞŶǀŝƌŽŶŵĞŶƚĂůƉƌĞƐĞŶĐĞ͘

dŚŝƐ͞ďŝŐƐĞůů͟ĚŽĞƐŶŽƚƐŚŽǁƚŚĞƌĞďĂƌ͕ŚƵŐĞƉƌĞĚĂƚŽƌĞǆĐůƵƐŝŽŶŶĞƚƐ͕ĂŶĚƐĐĂƚƚĞƌĞĚƐŵĂůůŶĞƚƐ͕ĚŝǀĞƌƚĞĚ
ƐƚĞĂŵƐ͕ǁŚŝƚĞWsƚƵďĞƐ;ϰϮ͕ϬϬϬͬĂĐƌĞͿ͕ďĂƌŐĞƐǁŝƚŚŚƵŐĞǁŚŝƚĞƉůĂƐƚŝĐďĂŐƐŽĨWsƚƵďĞƐ͕ĐƌĞǁƐ
ǁŽƌŬŝŶŐŽŶǁŚĂƚǁĞƌĞŽŶĐĞŶŝĐĞƐĂŶĚǇďĞĂĐŚĞƐŽƌƚŚĞƐƚŝŶŐĞƌŚŽƐĞƐƚŚĂƚĂƌĞƵƐĞĚƚŽĚŝƐůŽĚŐĞƚŚĞĐůĂŵƐ
ĂŶĚůŝƋƵĞĨǇƚŚĞďĞĂĐŚ͘dŚŝƐŵŝŐŚƚůŽŽŬ͞ƉƵƌĞĂŶĚĞŶǀŝƌŽŶŵĞŶƚĂůůǇƌŝŐŚƚƚŽƚŚĞ/ŶĚƵƐƚƌǇ͕͟ƉƵƌĞĂŶĚĐůĞĂŶ
ŵŽŶĞǇďĞŝŶŐŐĞŶĞƌĂƚĞĚ͕ďƵƚƚŽŵĂŶǇŚƵŶĚƌĞĚƐŽĨŚŽŵĞͬďĞĂĐŚŽǁŶĞƌƐŽŶƚŚĞƐŚŽƌĞƐŽĨWƵŐĞƚ^ŽƵŶĚ͕ŝƚ
ůŽŽŬƐǀĞƌǇĚŝƌƚǇ͘


dŚĞƌĞŝƐĂůĂƌŐĞĐŽĂůŝƚŝŽŶŽĨŚŽŵĞŽǁŶĞƌƐĨƌŽŵĂŝŶďƌŝĚŐĞ/ƐůĂŶĚƚŽƚŚĞŝŶůĞƚƐŽĨƚŚĞ^ŽƵƚŚ^ŽƵŶĚǁŚŽ
ǁŽƵůĚůŝŬĞƚŽƐƚŽƉƚŚŝƐŝŶĚƵƐƚƌŝĂůŝǌĞĚĚĂŵĂŐĞƚŽďĞĂĐŚĞƐ͘KƵƌŐƌŽƵƉŚĂƐƚĞƐƚŝĨŝĞĚŝŶĨƌŽŶƚŽĨůĞŐŝƐůĂƚŝǀĞ
ĐŽŵŵŝƚƚĞĞƐŝŶƚŚĞƉĂƐƚ͕ǁƌŝƚƚĞŶŵĂŶǇůĞƚƚĞƌƐĂŶĚĂƚƚĞŶĚĞĚŚĞĂƌŝŶŐƐĨƌŽŵsĂƵŐŚŶĂǇƚŽdƵŵǁĂƚĞƌ͘tĞ
ŚĂǀĞǀŝƐŝƚĞĚĨĂƌŵƐ͕ƐĞĞŶƚŚĞŝŵƉĂĐƚ͘

dŚŝƐůĞĂƐŝŶŐŽĨƉƌŝǀĂƚĞďĞĂĐŚĞƐ͕ĨŽƌƚŚĞƉƌŽĨŝƚŽĨƚŚĞĨĞǁƐŚŽƌĞŽǁŶĞƌƐ͕ĂŶĚƚŚĞ/ŶĚƵƐƚƌǇ͕ƉŝƚƐŶĞŝŐŚďŽƌ
ĂŐĂŝŶƐƚŶĞŝŐŚďŽƌĨŽƌĂƉƌŽĨŝƚƚŚĂƚŵĂǇƚĂŬĞŵĂŶǇǇĞĂƌƐƚŽŐĞŶĞƌĂƚĞ͘dŚĞŵĞƐƐŝƐƚŚĞƌĞ͕ƚŚĞĂĚũĂĐĞŶƚ
ŶĞŝŐŚďŽƌƐĂƌĞƵƉƐĞƚĂŶĚĂŶŐƌǇĂďŽƵƚůŽƐƐŽĨǀŝĞǁ͕ŝŶƚƌƵƐŝŽŶŽĨƐƚƌĂŶŐĞƌƐŽŶƚŚĞďĞĂĐŚĂŶĚƚŚĞĨŝŶĂů
ŵƵĐŬŝŶŐƵƉŽĨĂďĞĂĐŚďǇŚŝŐŚƉƌĞƐƐƵƌĞŚŽƐĞƐ͘dŚĞůŝƋƵĞĨĂĐƚŝŽŶŽĨƐĂŶĚĂŶĚŵƵĚŵĂǇƌĞƐƵůƚ;ŝŶĚƵƐƚƌǇ
ĂĚŵŝƚƐƚŚŝƐͿŝŶŵƵĚƉůƵŵĞƐƚŚĂƚƌĞĂĐŚĂĚũĂĐĞŶƚŶĞŝŐŚďŽƌŚŽŽĚƉƌŝǀĂƚĞƚŝĚĞůĂŶĚƐĂŶĚďĞĂĐŚĞƐ͘

&ŽƌŵĂŶǇǇĞĂƌƐ;ƌĞŵĞŵďĞƌĂƌƚŚĂǇ͍Ϳ͕ƚŚĞ&ĞĚĞƌĂů͕^ƚĂƚĞ͕ĂŶĚŽƵŶƚǇ'ŽǀĞƌŶŵĞŶƚKĨĨŝĐŝĂůƐĂŶĚ
ŶƵŵĞƌŽƵƐ͕ŚƵŶĚƌĞĚƐŽĨĞŶǀŝƌŽŶŵĞŶƚĂůŐƌŽƵƉƐŚĂǀĞůŽƵĚůǇƐƵŶŐƚŚĞƐŽŶŐ͕ƉƌĞĂĐŚĞĚƚŚĞŵĂŶƚƌĂŽĨ
͞ƐĂǀĞƚŚĞĨŽƌĞƐƚƐ͕͟͞ĐůĞĂŶƵƉWƵŐĞƚ^ŽƵŶĚ͘͟'ŽǀĞƌŶŵĞŶƚZƵůĞƐŚĂǀĞŬĞƉƚŶĞǁƐŚŽƌĞĚĞǀĞůŽƉŵĞŶƚƚŽĂ
ŵŝŶŝŵƵŵ͕ŬĞƉƚŶĞǁďƵůŬŚĞĂĚƐƚŽĂŵŝŶŝŵƵŵ͕ƉƌĞǀĞŶƚĞĚŶĞǁĚŽĐŬƐĂŶĚĚƵŵƉŝŶŐĚĞďƌŝƐŽŶďĞĂĐŚĞƐ͘/Ĩ
ǁĞŚĂĚĂ^WKddKt>ŽŶŽƵƌƐŚŽƌĞůŝŶĞ͕ǁŽƵůĚƚŚŝƐŚĂǀĞŵĂĚĞĂĚŝĨĨĞƌĞŶĐĞ͍ĂŐůĞŶĞƐƚƐ͕ĞĞůŐƌĂƐƐ͕
ĂŶŐƌǇŶĞŝŐŚďŽƌƐĂŶĚƚĞƐƚŝŵŽŶǇďǇĐŝƚŝǌĞŶƐ͕ƐĞĞŵƚŽŶŽůŽŶŐĞƌďĞƌĞůĞǀĂŶƚŝŶĐƵƌƚĂŝůŝŶŐƚŚĞƉĞƌŵŝƚƚŝŶŐŽĨ
ƚŚĞƐĞŚƵŐĞŝŶĚƵƐƚƌŝĂůĨĂƌŵƐŝŶ,ĞŶĚĞƌƐŽŶ/ŶůĞƚ͕,ĞŶĚĞƌƐŽŶĂǇ͕ƵƌůĞǇ>ĂŐŽŽŶ͕DĐDŝĐŬĞŶ/ƐůĂŶĚ͕ĂƐĞ
/ŶůĞƚĂŶĚĂƌƌ/ŶůĞƚ͕ĂŶĚŽƚŚĞƌůŽĐĂƚŝŽŶƐ͕ŝŶƐƉŝƚĞŽĨƉƌŽͲĂĐƚŝǀĞ͕ĂŶƚŝͲĨĂƌŵĞĨĨŽƌƚƐďǇĂĚũĂĐĞŶƚŚŽŵĞ
ŽǁŶĞƌƐ͕ĂŶĚŶĞǆƚĚŽŽƌŶĞŝŐŚďŽƌƐƚŽƌĞŝŶŝŶƚŚŝƐĂŐƌŝĐƵůƚƵƌĂůĞŵƉŝƌĞ͘

KŶ:ƵŶĞϭϮ͕ϮϬϭϰ͕dst͕ŝůůĞǁĞǇ͕dĂǇůŽƌ^ŚĞůů&ŝƐŚ͕ĂŶĚ:ƵůŝĞ,ŽƌŽǁŝƚǌ͕'ŽǀĞƌŶŽƌ/ŶƐůĞĞ͛ƐƉŽŝŶƚƉĞƌƐŽŶ
ĨŽƌƐŚĞůůĨŝƐŚĨĂƌŵŝŶŐ͕ĂƉƉĞĂƌĞĚŽŶƚŚĞdsƉƌŽŐƌĂŵ͞/ŶƐŝĚĞKůǇŵƉŝĂ͘͟/ƚǁĂƐĐŽŶĨŝƌŵĞĚƚŚĂƚ'ŽǀĞƌŶŽƌ
/ŶƐůĞĞǁŝƐŚĞƐƚŽ͟ĞƐƚĂďůŝƐŚĂŶŝŶĐƌĞĂƐĞ͟ƚŽĂƚŽƚĂůŽĨ͞ϭϬ͕ϴϬϬĂĐƌĞƐŽĨŚĂƌǀĞƐƚĂďůĞƐŚĞůůĨŝƐŚďĞĚƐďǇǇĞĂƌ
ϮϬϮϬ͘͟^ŝŶĐĞƚŚĞƉƌĞƐĞŶƚĂĐƌĞĂŐĞŽĨĨĂƌŵƐŝƐĞƐƚŝŵĂƚĞĚƚŽďĞĂďŽƵƚϮ͕ϴϬϬĂĐƌĞƐ͕ŝƚǁŽƵůĚĂƉƉĞĂƌƚŚĂƚ
ϳ͕ϬϬϬŶĞǁĂĐƌĞƐŝƐƚŚĞŐŽĂů͘/ƚĨƵƌƚŚĞƌĂƉƉĞĂƌƐƚŚĂƚƚŽĨƵůĨŝůůƚŚŝƐŐŽĂů͕ůŽĐĂůŐŽǀĞƌŶŵĞŶƚƐǁŝůůĨŽĐƵƐŽŶ
ĞŶĨŽƌĐŝŶŐƌĞŐƵůĂƚŝŽŶƐĂŶĚƌĞƐƚƌŝĐƚŝŽŶƐĨŽƌƌĞƐŝĚĞŶƚŝĂůƵƐĞƐŽĨƐŚŽƌĞůŝŶĞƐ;ƌĞŐƵůĂƚĞƐĞƉƚŝĐƚĂŶŬƐ͕ƌƵŶŽĨĨ͕
ĞƚĐͿ͘dŚĞƵƉůĂŶĚŝƐƚŽďĞŝŶĐƌĞĂƐŝŶŐůǇĐŽŶƚƌŽůůĞĚďƵƚƐŚĞůůĨŝƐŚĨĂƌŵŝŶŐŽŶƚŚĞŝŶƚĞƌͲƚŝĚĂůďĞĂĐŚǁŝůůďĞ
ďůĞƐƐĞĚĂŶĚĞǆƉĂŶĚĞĚ͘

^ŝŶĐĞƚŚĞďĞƐƚůŽĐĂƚŝŽŶƐĨŽƌŐƌŽǁŝŶŐƐŚĞůůĨŝƐŚĂƌĞƚŚĞĂƌĞĂƐǁŚĞƌĞƐŚĞůůĨŝƐŚĂůƌĞĂĚǇŐƌŽǁĂŶĚƉƌŽƉĂŐĂƚĞ͕
ƚŚĞƐĞĂƌĞĂƐƚĞŶĚƚŽŚĂǀĞƐĂŶĚĂŶĚƐŽĨƚŵƵĚĂŶĚƚŚĞƐĞĂƌĞƚŚĞǀĞƌǇĂƌĞĂƐǁŚĞƌĞŚŽŵĞƐŚĂǀĞĞǆŝƐƚĞĚĨŽƌ
ĂůŽŶŐƚŝŵĞĂŶĚŚŽŵĞŽǁŶĞƌƐƵƐĞƚŚĞďĞĂĐŚ͕ƚŚĞŝƌĐŚŝůĚƌĞŶĂŶĚŐƌĂŶĚĐŚŝůĚƌĞŶƵƐĞƚŚĞďĞĂĐŚ͘͘͘͘͘ƚŚŝƐ
ƉƌĞƐĞŶƚƐĂŶĞŶŽƌŵŽƵƐĐŽŶĨůŝĐƚ͘/ŶƚŚĞƐĞĂƌĞĂƐƉĞƌŵĂŶĞŶƚƌĞƐŝĚĞŶĐĞǁĞƌĞĞƐƚĂďůŝƐŚĞĚĞĂƌůǇŝŶƚŚĞ
ϭϵϬϬ͛ƐĨŽƌƚŚĞǀĞƌǇƌĞĂƐŽŶƚŚĞǇĐŽƵůĚďĞƵƐĞĚĨŽƌƐǁŝŵŵŝŶŐ͕ĐůĂŵĚŝŐŐŝŶŐ͕ĐƌĂďďŝŶŐ͕ĞŶũŽǇŝŶŐƐĐĞŶĞƌǇ͕
ďŽĂƚŝŶŐ͕ĨŝƐŚŝŶŐ͕ĞǆƉůŽƌŝŶŐǁŝůĚůŝĨĞ͕ĞƚĐ͘/ƚƐĞĞŵĞĚŝŵƉŽƐƐŝďůĞƚŚĂƚƚŚĞƐĞďĞĂĐŚĞƐĐŽƵůĚďĞƚĂŬĞŶĂǁĂǇ
ĨŽƌĐŽŵŵĞƌĐŝĂůƉƵƌƉŽƐĞƐ͘dŚĞƐŚŽƌĞůŝŶĞƐ͕ĂƚĂŶĞĂƌůŝĞƌƚŝŵĞŝŶŚŝƐƚŽƌǇ͕ǁŽƵůĚŚĂǀĞďĞĞŶĨŝƐŚĞĚďǇ
ŝŶĚŝŐĞŶŽƵƐƉĞŽƉůĞǁŚŽŚĂƌǀĞƐƚĞĚƚŚĞŶĂƚƵƌĂůƌĞƐŽƵƌĐĞƐ͘

dŚŝƐďƌŝŶŐƐŵĞďĂĐŬƚŽŵǇyWZ^^/KEK&KEZEƌĞŐĂƌĚŝŶŐƚŚĞƐƉĞĐŝĨŝĐƉƉůŝĐĂƚŝŽŶǇŽƵŚĂǀĞĨŽƌĂ
'ĞŽĚƵĐŬŝŶĚƵƐƚƌŝĂůŐƌŽǁŝŶĂŶŐůĞŽǀĞ;ĂŶĚĐŽŶĐĞƌŶĨŽƌŽŶĞŝŶĂƐŝŵŝůĂƌĞƐƚƵĂƌŝŶĞĐŽǀĞ͕ŝĐŬŝŶƐŽŶͲ
'ƌĞĞŶĨŝĞůĚŽǀĞͿ͘/ŶďŽƚŚŽǀĞƐ͕ƌĞƐŝĚĞŶƚƐŚĂǀĞĂůƌĞĂĚǇĞǆƉƌĞƐƐĞĚƚŽǇŽƵƚŚĞŝƌŐƌŽǁŝŶŐĨĞĂƌĂŶĚĂŶŐĞƌ
ĂďŽƵƚƚŚĞƌĂƉĂĐŝŽƵƐĚĞƐƚƌƵĐƚŝŽŶŽĨƚŚĞŝƌŚŽŵĞͲďĞĂĐŚůĂŶĚ͕ǀŝĞǁ͕ŝŶƚƌƵƐŝŽŶŽĨďĂƌŐĞƐ͕ƐƚƌĂŶŐĞƌƐ͕ůŝŐŚƚƐ͚Ăƚ
ŶŝŐŚƚ͕ƐƚŝŶŐĞƌŚŽƐĞŚĂƌǀĞƐƚĂŶĚƐŝůƚƉůƵŵĞƐŽŶƚŚĞŝƌƉƌŝǀĂƚĞďĞĂĐŚĞƐĂƐƌĞƐƵůƚŽĨƚŚĞŚĂƌǀĞƐƚĚŝŐŐŝŶŐ͘
,ĂƌĚƐƚƌƵĐƚƵƌĞƐ͕ŵĂƐƐŝǀĞŶĞƚƐĂŶĚůĂďŽƌĐƌĞǁƐŝŶĂƐŵĂůůĨƌĂŐŝůĞĞƐƚƵĂƌǇ͘

dŚŽƐĞĂĚĚŝƚŝŽŶĂůϳ͕ϬϬϬŶĞǁĂĐƌĞƐŽĨŚĂƌǀĞƐƚĂďůĞƐŚĞůůĨŝƐŚ͕ƉƌŽƉŽƐĞĚďǇƚŚĞ'ŽǀĞƌŶŽƌ͕ŵƵƐƚďĞƉůĂŶƚĞĚ
ƐŽŵĞǁŚĞƌĞĂŶĚŝƚŝƐĂůĂƌŵŝŶŐƚŽƚŚŝŶŬƚŚĂƚŵŽƌĞĂŶĚŵŽƌĞŽĨƚŚĞĐůĞĂŶ͕ƉƌŝƐƚŝŶĞĞƐƚƵĂƌŝĞƐĂŶĚďĞĂĐŚĞƐ

ŽĨWƵŐĞƚ^ŽƵŶĚǁŝůůďĞƚĂŬĞŶŽǀĞƌďǇĂƌĂƉĂĐŝŽƵƐ͕ďŝůůŝŽŶĚŽůůĂƌŝŶƚĞƌŶĂƚŝŽŶĂůŝŶĚƵƐƚƌǇĨŽƌƚŚĞƉƌŽĨŝƚƐ
ŵĂĚĞƐĞůůŝŶŐƚŽŽĨĨͲƐŚŽƌĞĐƵƐƚŽŵĞƌƐŝŶŽƌĚĞƌƚŽƐĂƚŝƐĨǇƚŚĞĞŐŽƐŽĨƉĂƌƚŝĐƵůĂƌůǇǁĞĂůƚŚǇƐŝĂŶĐŝƚǇ
ƉĞŽƉůĞ;ŶŽƚĨŽƌĨĞĞĚŝŶŐƚŚĞƐƚĂƌǀŝŶŐͿďƵƚĨŽƌƚŚĞůƵǆƵƌǇĨĞĞĚŝŶŐŽĨƚŚĞǁĞĂůƚŚǇǁŚŽƉĂǇŚƵŐĞĂŵŽƵŶƚƐŽĨ
ŵŽŶĞǇĨŽƌƚŚŝƐƉƌŽĚƵĐƚ͘

WZdϮ͗^KD^W/&//^^h^ŽŶƚŚĞZ>>͘/K>K'/>^^^^DEd͗

/Ŷ<ĂƚŚƌǇŶĂŶĚWĂƚƌŝĐŬdŽǁŶƐĞŶĚ͛ƐůĞƚƚĞƌƚŽǇŽƵŽŶDĂƌĐŚϭϮ͕ŵĂŶǇŽĨƚŚĞŝŵƉŽƌƚĂŶƚƉŽŝŶƚƐĂŶĚ
ĐŚĂůůĞŶŐĞƐƚŽƚŚĞZ>>͛^/K>K'/>^^^^DEdK&E'>KsǁĞƌĞƉƌŽĨĞƐƐŝŽŶĂůůǇ
ĐŽǀĞƌĞĚ͘ĞůŽǁ/ŚĂǀĞƉƌŽǀŝĚĞĚĂǀĞƌǇďƌŝĞĨƐƵŵŵĂƌǇŽĨǁŚĂƚ/ĐŽŶƐŝĚĞƌĞƌƌŽƌƐŝŶƚŚĞZZWKZd͗

Z>>ďŝŽůŽŐŝĐĂů͗EŽƐŝƚĞǀŝƐŝƚ͕ŶŽŝŶƚĞƌǀŝĞǁǁŝƚŚƌĞƐŝĚĞŶƚƐ͕ŶŽĚŝƌĞĐƚŝŶǀŽůǀĞŵĞŶƚǁŝƚŚƐŝƚĞ͘^ĞĞ
Ɖ͘ϵ͕ƚŽƉƐĞŶƚĞŶĐĞͿ͘/ŶĨŽƌŵĂƚŝŽŶŝŶƚŚĞƌĞƉŽƌƚďĂƐĞĚŽŶ͞ĞƌŝĂůƉŚŽƚŽŐƌĂƉŚŝŶƚĞƌƉƌĞƚĂƚŝŽŶ͕ŶŽƚĂŶ
ĂƐƐĞƐƐŵĞŶƚŽĨƚŚĞƐŝƚĞ͟/&d,/^/^d,tzd,/E&KZDd/KE/^'d,Zt,/,t/>>&&d
d,>/s^K&E/',KZ^͕d,/^/^^W/Kh^͘

Z>>ŝŽůŽŐŝĐĂů͗^ƚĂƚĞƐ͕͞ŶŽĞƐƚƵĂƌŝĞƐŶĞĂƌĐƚŝŽŶƌĞĂ͘͟ĂŶŐůĞŽǀĞŝƐĂŶĞƐƚƵĂƌǇ͘

Z>>ŝŽůŽŐŝĐĂů͗^ƚĂƚĞƐ͕͞ŚŝƐƚŽƌŝĐƐŚĞůůĨŝƐŚĨĂƌŵŝŶŐĨŽƌŽǇƐƚĞƌƐ͘͟WĞƌŚĂƉƐŚŝƐƚŽƌŝĐŐĂƚŚĞƌŝŶŐďƵƚ
ŶŽƚ͞ŽǇƐƚĞƌĨĂƌŵŝŶŐ͟ĂƐǁĞŬŶŽǁŝƚƚŽĚĂǇ͘ĂƐĞĚŽŶŵǇϲϬǇĞĂƌƐŽĨŽďƐĞƌǀĂƚŝŽŶƐ͕ŽǇƐƚĞƌƐƐƵƌǀŝǀĞŚĞƌĞ
ďƵƚĚŽŶŽƚƉƌŽƉĂŐĂƚĞ͘EŽŽǇƐƚĞƌĨĂƌŵŝŶŐĚŽŶĞŚĞƌĞĞǆĐĞƉƚĂĨĞǁƐŵĂůůƉĞƌƐŽŶĂůďĂŐƐ͘
ZĞƉŽƌƚĂůƐŽƐƚĂƚĞƐ͕͞ůŽŶŐŚŝƐƚŽƌǇŽĨƉĂƐƚĂŶĚƉƌĞƐĞŶƚƐŚĞůůĨŝƐŚĂƋƵĂĐƵůƚƵƌĞŝŶWƌŽũĞĐƚǀŝĐŝŶŝƚǇ͘͟^ŝŵƉůǇŶŽƚ
ƐŽ͙͙ŽŶůǇǀĞƌǇƌĞĐĞŶƚŐĞŽĚƵĐŬĨĂƌŵƐĨƌŽŵĞĂƌůǇϮϬϬϬĂŶĚĂĨĞǁƉĞƌƐŽŶĂůŽǇƐƚĞƌďĂŐƐ͘

Z>>ŝŽůŽŐŝĐĂů͗^ƚĂƚĞƐ͕͞ŶŽĞĞůŐƌĂƐƐƉƌĞƐĞŶƚŽŶŽƌŶĞĂƌƐŝƚĞ͟;Ɖ͘ϳͿEKddZh͘EŽŵĞŶƚŝŽŶŽĨ
ĞĞůŐƌĂƐƐŵŽŶŝƚŽƌĞĚďǇEZ͘;^KĨĨŝĐŝĂůŽĐƵŵĞŶƚŽŶĞĞůŐƌĂƐƐďǇWĂĐŝĨŝĐEŽƌƚŚǁĞƐƚEĂƚƵƌĂů
>ĂďŽƌĂƚŽƌǇ͕ƐĞŶƚƚŽǇŽƵďǇdŽǁŶƐĞŶĚƐͿ

Z>>ŝŽůŽŐŝĐĂů͗ZZd/KE͕ZĞƉŽƌƚ^ƚĂƚĞƐ͞ŚŽǁĞǀĞƌ͕ĚƵĞƚŽƐŚĂůůŽǁǁĂƚĞƌƐŽĨĂŶŐůĞŽǀĞ͕
ŵŽƐƚƌĞĐƌĞĂƚŝŽŶĂůǀĞƐƐĞůƐĂƌĞůŝŬĞůǇƚŽĂǀŽŝĚƚŚĞĂƌĞĂ͟;Ɖ͘ϵͿ͘/ĂƚƚĂĐŚĂƐĂŵƉůĞĨƌŽŵŵǇŚƵŶĚƌĞĚƐŽĨ
ƉŚŽƚŽƐ͕ĂůůƚǇƉĞƐŽĨǁĂƚĞƌͲďŽĂƚĂĐƚŝǀŝƚŝĞƐƚŚƌŽƵŐŚƐĞǀĞƌĂůŐĞŶĞƌĂƚŝŽŶƐ͘;ƐĞĞƉŚŽƚŽƐĂƚƚĂĐŚĞĚͿ&ƌŽŵϱϬ
ĨŽŽƚƐĂŝůďŽĂƚĂƚĂŶĐŚŽƌ͕ůĂƌŐĞǇĂĐŚƚƐǁŝƚŚĚŝŶŐǇƐ͕ƐŬŝͲďŽĂƚƐ͕^</ͲKK^͕^hWďŽĂƌĚƐ͕ƌĂĨƚƐ͕ƚƵďŝŶŐ͕ŬĂǇĂŬƐ͕
ƌĞŶƚĂůŬĂǇĂŬƐĨƌŽŵDĂƌŝŶĂ͕ŬĂǇĂŬĐůĂƐƐĞƐĨƌŽŵŵĂƌŝŶĂ͕ĐƌĂďďĞƌƐ;ŽŶŝŶƚĞƌͲƚŝĚĂůǌŽŶĞǁŚĞŶǁĂƚĞƌŽǀĞƌŝƚͿ͕
ƐƉĞĞĚďŽĂƚƐĐƌƵŝƐŝŶŐƐŚŽƌĞůŝŶĞ͘sĞƌǇƉŽƉƵůĂƌďŽĂƚŝŶŐƉůĂĐĞĚƵĞƚŽƉƌŽƚĞĐƚŝŽŶĨƌŽŵǁĞƐƚǁŝŶĚǁŚŝĐŚ
ŽĨĨĞƌƐŵƵĐŚƐŵŽŽƚŚǁĂƚĞƌĂŶĚĂůƐŽǁĂƚĞƌǁĂƌŵƐĐŽŶƐŝĚĞƌĂďůǇŝŶƐƵŵŵĞƌŵŽŶƚŚƐĚƵĞƚŽĨůĂƚĞǆƉŽƐĞĚ
ƐĂŶĚͬŵƵĚ͘

Z>>ŝŽůŽŐŝĐĂů͗&ůŽǁŽĨĐƵƌƌĞŶƚ;ĂŶĚĞĚĚŝĞƐͿŝƐƐƚĂƚĞĚŝŶĂŵŝƐůĞĂĚŝŶŐŵĂŶŶĞƌ͘^ŽŵĞĐƵƌƌĞŶƚƐ
ŵĂǇĨůŽǁĞĂƐƚǁĂƌĚ͕ĂƐƐƚĂƚĞĚ͕͞ůŽĐĂůĚƌŝĨƚƚŽƚŚĞĂƐƚ͕͟ďƵƚƚŚĞƌĞĂƌĞĐƵƌƌĞŶƚƐĂŶĚĞĚĚŝĞƐǁŚŝĐŚĨůŽǁ
ǁĞƐƚǁĂƌĚ͕ƚŽǁĂƌĚƌĞƐŝĚĞŶƚƐůŽǁďĂŶŬďĞĂĐŚĞƐŽĨůŽĐĂůŚŽŵĞŽǁŶĞƌƐ͘;/ŝŶǀŝƚĞĂŶǇŽĨƚŚĞƐĐŝĞŶƚŝƐƚƐƚŽ
ĐŽŵĞǁŝƚŚƚŚĞŝƌďĂƚŚŝŶŐƐƵŝƚƐŽŶĂŶŝŶĐŽŵŝŶŐƚŝĚĞĂŶĚũŽŝŶŵĞĨůŽĂƚŝŶŐŽŶĂŶŝŶŶĞƌƚƵďĞƚŽƐĞĞǁŚŝĐŚ
ǁĂǇƚŚĞĐƵƌƌĞŶƚĨůŽǁƐ͘Ϳ

Z>>ŝŽůŽŐŝĐĂů͗ZĞŐĂƌĚŝŶŐƌĞĐŽǀĞƌǇŽĨĂďĞĂĐŚ͕͞ƌĞĐŽǀĞƌǇŽĨĞƉŝďĞŶƚŚŝĐĐŽŵŵƵŶŝƚǇĨƌŽŵ
ƐŚĞůůĨŝƐŚŚĂƌǀĞƐƚŵĂǇŽĐĐƵƌ͕͟͞ƌĞƐĞĂƌĐŚŝƐĐƵƌƌĞŶƚůǇůŝŵŝƚĞĚ͟;h^&t^ϮϬϬϵͿ


Z>>ŝŽůŽŐŝĐĂů͗ZĞŐĂƌĚŝŶŐƚŚĞǀŝĞǁŶĞŝŐŚďŽƌƐǁŝůůƐŚĂƌĞ͕dŚŝƐƌĞƉŽƌƚƌĞĨĞƌƐƚŽƚŚĞƌŽǁƐĂŶĚ
ďůŽĐŬƐŽĨϰϵ͕ϬϬϬǁŚŝƚĞƉůĂƐƚŝĐƚƵďĞƐŝŶƚŚĞďĞĂĐŚĂƐ͕͞ĂƌĞĂƉƉĞĂůŝŶŐƚŽƵƉůĂŶĚŽďƐĞƌǀĞƌƐ͘͟;Ɖ͘ϮϯͿ
Z>>z͍


Z>>ŝŽůŽŐŝĐĂů͗ZZd/KE͕^ƚĂƚĞĚƚŚĂƚ͞ǁŽƌŬǁŝůůďĞŐŝŶDĂǇϮϬϭϱ;ƉŚĂƐĞϭͿĂŶĚƐĞĞĚ
ƉůĂŶƚŝŶŐŝƐƉƌŽƉŽƐĞĚƚŽďĞŐŝŶŝŶ:ƵůǇϮϬϭϱ͘͟dŚŝƐŝƐƚŚĞǀĞƌǇƚŝŵĞƚŚĂƚŵŽƐƚ͞ŚƵŵĂŶďĞĂĐŚƵƐĞƌƐ͟ǁŝůůďĞ
ŽƵƚŝŶƚŚĞĂŶŐůĞŽǀĞǁŝƚŚŬĂǇĂŬƐ͕^hWďŽĂƌĚ͕^</ͲKK^͕ƐǁŝŵŵŝŶŐ͕ďŽĂƚŝŶŐ͕ĐƌĂďƉŽƚƐĞƚƚŝŶŐ͘/ƐĞĞĂ
ŵĂũŽƌĐŽŶĨůŝĐƚŚĞƌĞ͘͘͘͘͘ƚŚŝƐŝƐĂƌĞĐƌĞĂƚŝŽŶĂůĂƌĞĂ͕ƵƐĞĚďǇďŽƚŚƌĞƐŝĚĞŶƚŽǁŶĞƌƐĂŶĚƚŚĞƉƵďůŝĐ͕ƵƐĞĚ
ŚĞĂǀŝůǇŝŶƐƵŵŵĞƌŵŽŶƚŚƐ͘EŽƚĂƉƉƌŽƉƌŝĂƚĞĨŽƌĐŽŵŵĞƌĐŝĂůŝŶĚƵƐƚƌŝĂůĂĐƚŝǀŝƚǇ͘;ĂŐĂŝŶ͕ƐĞĞƉŚŽƚŽƐͿ͘

Z>>ŝŽůŽŐŝĐĂů͗d,^/>dW>hDǁŚŝĐŚǁŽƵůĚďĞŐĞŶĞƌĂƚĞĚĂƚƉůĂŶƚŝŶŐĂŶĚŚĂƌǀĞƐƚƚŝŵĞĐŽƵůĚ
ďĞǀĞƌǇĚĞƚƌŝŵĞŶƚĂůƚŽƚŚĞƐĂŶĚͬŐƌĂǀĞůďĞĂĐŚǁŚĞƌĞďƵƚƚĞƌĐůĂŵƐƌĞƐŝĚĞŝŶĨƌŽŶƚŽĨDĂƌƐŚĂůůƐĂŶĚ
<ŶŝŐŚƚƐŚŽŵĞƐ͘;ƐĞĞĂƚƚĂĐŚĞĚƉŚŽƚŽƐͿ

Ed/s'Kh<͗dŚŝƐĞƐƚƵĂƌŝŶĞŽǀĞŝƐƌŝĐŚǁŝƚŚŶĂƚŝǀĞŐĞŽĚƵĐŬ͘dŽĐůĞĂƌͲĐƵƚƚŚĞƐĞ͕ĚŝŐƚŚĞŵŽƵƚŽĨ
ĂŶĂƚŝǀĞďĞĂĐŚĂŶĚƚŚĞŶĂƌƚŝĨŝĐŝĂůůǇƉůĂŶƚĞŝƚŚĞƌŶŽŶͲŶĂƚŝǀĞŐĞŽĚƵĐŬŽƌ͞ĨƌĂŶŬĞŶĚƵĐŬƐ͟;ŐĞŶĞƚŝĐĂůůǇ
ŵŽĚŝĨŝĞĚͿǁŽƵůĚďĞƚŽŝŶƐƵůƚƚŚĞŶĂƚƵƌĂůƐƉĂǁŶŝŶŐĂŶĚŚĂďŝƚĂƚ͘;ŽŶŽŚĂƌŵ͍Ϳ/ŚĂǀĞůŝŵŝƚĞĚŵǇ
ŐƌĂŶĚĐŚŝůĚƌĞŶƚŽĚŝŐŐŝŶŐŶŽŵŽƌĞƚŚĂŶϯĞĂĐŚƐƵŵŵĞƌŝŶŽƌĚĞƌƚŽƉƌŽƚĞĐƚƚŚŝƐŶĂƚƵƌĂůƌĞƐŽƵƌĐĞ͘dŚŝƐŝƐ
ĂŶŝŶƐƵůƚƚŽŵǇĞĨĨŽƌƚƐƚŽƉƌĞƐĞƌǀĞĂǀĂůƵĂďůĞƌĞƐŽƵƌĐĞŽǀĞƌŵĂŶǇǇĞĂƌƐƚŽĐŽŵĞ͘

/ŶĂŶĂƌƚŝĐůĞďǇƌĂŝŐtĞůƐŚ͕^ŵŝƚŚƐŽŶŝĂŶ͕DĂƌĐŚϮϬϬϵ͕ƌĞŶƚsĂĚŽƉĂůĂƐ͕ĂhtďŝŽůŽŐŝƐƚŝƐƋƵŽƚĞĚĂƐ
ƐĂǇŝŶŐ͕͞ŚĂƚĐŚĞƌǇƌĂŝƐĞĚŐĞŽĚƵĐŬƐŵĂǇŶŽƚďĞĂƐŐĞŶĞƚŝĐĂůůǇĚŝǀĞƌƐĞĂƐǁŝůĚŽŶĞƐ͟ĂŶĚ͞ƐŽŵĞĞǆƉĞƌƚƐ
ĨĞĂƌƚŚĂƚƚƌĂŶƐƉůĂŶƚĞĚŐĞŽĚƵĐŬƐƚŚĂƚďƌĞĞĚǁŝƚŚŶĂƚŝǀĞƐĐŽƵůĚĐŚĂŶŐĞƚŚĞŐĞŶĞƚŝĐƐƚƌƵĐƚƵƌĞŽĨǁŝůĚ
ƐƚŽĐŬƐ͘͟/ŶŽƚŚĞƌǁŽƌĚƐ͕ƌĞĚƵĐŝŶŐŐĞŶĞƚŝĐĚŝǀĞƌƐŝƚǇ;ŵŽŶŽĐƵůƚƵƌĞͿĐŽƵůĚĂůƚĞƌůŽŶŐƚĞƌŵƐƵƌǀŝǀĂů;ŽĨƚŚĞ
ƐƉĞĐŝĞƐͿ͘dŚŝƐƐŚŽƵůĚďĞĂŚƵŐĞĐŽŶĐĞƌŶŶŽƚŽŶůǇƚŽŶĂƚŝǀĞƐŚŽƌĞůŝŶĞƐŚĞůůĨŝƐŚŽǁŶĞƌƐďƵƚƚŽƚŚĞŝŶĚƵƐƚƌǇ͘
^ŝŶĐĞƚŚĞƌĞŵĂŝŶŝŶŐŝŶƚĞƌͲƚŝĚĂůǌŽŶĞŝŶĂŶŐůĞŽǀĞǁŝůůƐƚŝůůŚŽƐƚŶĂƚŝǀĞŐĞŽĚƵĐŬƐ͕ƚŚŝƐƉŽƚĞŶƚŝĂů
ĚĞǀĞůŽƉŵĞŶƚĐŽƵůĚĨƵƌƚŚĞƌŚĂƌŵƚŚĞŶĂƚƵƌĂůĞŶǀŝƌŽŶŵĞŶƚĂŶĚŶĂƚŝǀĞƐƉĞĐŝĞƐ͘

dŚĞϭϵϵϬ^DƐĞƐƉŚƌĂƐĞƐƐƵĐŚĂƐ͕͟ƉƌĞƐĞƌǀĞŶĂƚƵƌĂůĐŚĂƌĂĐƚĞƌŽĨƚŚĞƐŚŽƌĞůŝŶĞ͟ĂŶĚ͞ƉƌŽƚĞĐƚǁĂƚĞƌ
ƋƵĂůŝƚǇΘŚĂďŝƚĂƚ͟;ƉĂŐĞϮϭͿ͘>ĂŶŐƵĂŐĞĂůƐŽƌĞĨĞƌƐƚŽ͞ǀĂůƵĂďůĞĂŶĚĨƌĂŐŝůĞŶĂƚƵƌĂůƌĞƐŽƵƌĐĞƐ͟ĂŶĚ
͞ƉƌĞǀĞŶƚƚŚĞŝŶŚĞƌĞŶƚŚĂƌŵŝŶĂƉŝĞĐĞŵĞĂůĚĞǀĞůŽƉŵĞŶƚŽĨƐŚŽƌĞůŝŶĞƐ͘͟dŚĞƌĞŝƐŵƵĐŚƌŚĞƚŽƌŝĐĂůŽŶŐ
ƚŚĞƐĞƐĂŵĞůŝŶĞƐ͘/ƐďŝŐŵŽŶĞǇŶŽǁŐŽŝŶŐƚŽƚƌǇƚŽĐŚĂŶŐĞƚŚĞŐĂŵĞ͍

WZs/Kh^KEddǁŝƚŚdŚƵƌƐƚŽŶŽƵŶƚǇƌĞƚŚŝƐŝƐƐƵĞ͗/ŶƐƉƌŝŶŐŽĨϮϬϬϲ͕ϭϳĂŶŐůĞŶĞŝŐŚďŽƌƐƐŝŐŶĞĚ
ĂƉĞƚŝƚŝŽŶƐĞŶƚƚŽDƌ͘'ŝĞďĞůŚĂƵƐĂƚdŚƵƌƐƚŽŶŽƵŶƚǇƚŽĂƐŬƚŚĂƚƚŚĞŽƵŶƚǇƐƚŽƉĂƚŚĞŶƉƌŽƉŽƐĞĚ
ŐĞŽĚƵĐŬĨĂƌŵŽŶŽƵƌtĞƐƚŝŶƚĞƌͲƚŝĚĂůƐŝĚĞŽĨƚŚĞŽǀĞ͘dƚŚĂƚƚŝŵĞ͕ŽƵƌĐŽŵŵŝƚƚĞĞƐŚĂƌĞĚŽƚŚĞƌ
ĐŽŶĐĞƌŶƐĂďŽƵƚŽƵƌĨĞĂƌŽĨĐŽŵŵĞƌĐŝĂůĨĂƌŵƐŝŶƚŚŝƐƌĞƐŝĚĞŶƚŝĂůĂƌĞĂ͘

^>DKE͗Z>>ŝŽůŽŐŝĐĂůZĞƉŽƌƚ;ƉĂŐĞϮϬͿƐƚĂƚĞƐ͕͞ŶŽĚŽĐƵŵĞŶƚĞĚĐŚƵŵŽƌĐŚŝŶŽŽŬƐĂůŵŽŶƌƵŶƐ
ŝŶĂŶŐůĞŽǀĞ͘͟/ŶĨĂĐƚ͕ƚŚĞƌĞŝƐĂŚƵŐĞƐĂůŵŽŶƌƵŶǁŚŝĐŚŝƐŶĞƚͲĨŝƐŚĞĚďǇƚŚĞ^ƋƵĂǆŝŶĨƌŽŵůĂƚĞƵŐƵƐƚ
ƵŶƚŝůĞĂƌůǇKĐƚŽďĞƌ͕ĞǀĞƌǇƐŝŶŐůĞǇĞĂƌ͘^ĞǀĞƌĂůďŽĂƚƐŶĞƚŽŶƚŚĞtĞƐƚƐŝĚĞŽĨƚŚĞĞƐƚƵĂƌǇ;ŽĨƚĞŶϮĂƚĂ
ƚŝŵĞͿĂŶĚĂůƐŽŶĞƚͲĨŝƐŚƉƌĞĐŝƐĞůǇǁŚĞƌĞƚŚĞ^ŽŚŶĨĂƌŵŝƐƉƌŽƉŽƐĞĚ͘;ƉŚŽƚŽĂƚƚĂĐŚĞĚͿ͘dŚŝƐŝŶĨŽƌŵĂƚŝŽŶ
ǁŽƵůĚďĞĞǆƚƌĞŵĞůǇĞĂƐǇƚŽǀĞƌŝĨǇƵƐŝŶŐŵǇƉŚŽƚŽ͕ƌĞƐĞĂƌĐŚĂƚt&tƌĞĐĂƚĐŚ͕ƌĞƐĞĂƌĐŚǁŝƚŚƚƌŝďĞƐ͕
ŽƐƚŽŶ,ĂƌďŽƌŵĂƌŝŶĂǁŚŝĐŚŶŽĚŽƵďƚƐĞůůƐĨƵĞů͘dŚŽƵƐĂŶĚƐŽĨĨŝƐŚĂƌĞĐĂƵŐŚƚĞĂĐŚǇĞĂƌŝŶƚŚĞŶĞĂƌ
ƐŚŽƌĞĂƌĞĂ͘ZĞƉŽƌƚƐĂǇƐ͕͞ŵĂǇďĞƉƌĞƐĞŶƚ͟;Ɖ͘ϮϰͿ͘


Z>^dd͗Et&D/>zKh',dŽŶKsŝŶƐƵŵŵĞƌϮϬϭϰ͘dŚĞǇƐƚĂƚĞĚƚŚĂƚƚŚĞǇǁŽƵůĚŶŽƚŚĂǀĞ
ďŽƵŐŚƚŚĞƌĞŝĨƚŚĞǇŚĂĚŬŶŽǁŶƚŚĞǇǁĞƌĞŐŽŝŶŐƚŽďĞŚĂǀŝŶŐĂŐĞŽĚƵĐŬĨĂƌŵǁŝƚŚĂůůƌĞůĂƚĞĚŝŶĚƵƐƚƌŝĂů
ƚŽŽůƐĂŶĚůĂďŽƌĞƌƐũƵƐƚŽƵƚƐŝĚĞƚŚĞŝƌĨƌŽŶƚǁŝŶĚŽǁ͗ǁŚŝƚĞƉůĂƐƚŝĐ͕ƌĞďĂƌƐƚĂŬĞƐ͕ƐŵĂůůƚƵŐďŽĂƚ͕ďĂƌŐĞƐ͕
ůĂďŽƌĞƌƐ͕ƐƚŝŶŐĞƌŚŽƐĞƐƚŽůŝƋƵĞĨǇďĞĂĐŚ͘dŚĞǇďŽƵŐŚƚƚŽŚĂǀĞĂĐůĞĂŶ͕ƉƌŝƐƚŝŶĞďĞĂĐŚĨŽƌĐŚŝůĚƌĞŶ͕
ĐŚŝůĚƌĞŶ͛ƐĨƌŝĞŶĚƐĂŶĚŐƌĂŶĚĐŚŝůĚƌĞŶ͘dŚĞǇĂůƐŽĂƌĞƵŶƐĞƚƚůĞĚďǇƚŚĞĐŽŶƚƌŽǀĞƌƐǇ͘

Z>^dddy^͗^ŚŽƌĞůŝŶĞ;ďĞĂĐŚͿŽǁŶĞƌƐƉĂǇŚŝŐŚĞƌƚĂǆĞƐ͕ŵƵĐŚŚŝŐŚĞƌ͕ƚŚĂŶǁĞǁŽƵůĚĨŽƌƚŚĞ
ƐĂŵĞŚŽƵƐĞŝŶ>ĂĐĞǇ͕KůǇŵƉŝĂŽƌdƵŵǁĂƚĞƌ͘

tŝůůdŚƵƌƐƚŽŶŽƵŶƚǇŶŽǁƚĞůůƵƐƚŚĂƚǁĞŚĂǀĞƉĂŝĚŚŝŐŚƚĂǆĞƐĂůůŽĨƚŚĞƐĞǇĞĂƌƐĂŶĚƚŚĞǇĐĂŶŶŽǁƐƉŽŝů
ƚŚŝƐďǇůĞƚƚŝŶŐďĂƌŐĞƐ͕ŶĞƚƐĂŶĚƐƚƌƵĐƚƵƌĞƐŽĨƚŚŝƐŝŶĚƵƐƚƌǇƚĂŬĞŽǀĞƌ͍

dy/E'K&d,WZKWZdz͗/ŶĂƉƉƌŽǆŝŵĂƚĞůǇ:ƵůǇϭϳ͕ϭϵϴϬ͘dŚƵƌƐƚŽŶŽƵŶƚǇƐƐĞƐƐŽƌŶŽƚŝĨŝĞĚ
,KDKtEZ^ŽĨƚŚĞ͞ĐŽŵďŝŶŝŶŐŽĨƚŝĚĞůĂŶĚƐǁŝƚŚƵƉůĂŶĚƐ͟ĨŽƌƚĂǆŝŶŐƉƵƌƉŽƐĞƐ͘WƌĞǀŝŽƵƐůǇ͕ƉƌŝǀĂƚĞůǇ
ŽǁŶĞĚƚŝĚĞůĂŶĚƐŚĂĚďĞĞŶĚĞƐĐƌŝďĞĚĂŶĚƚĂǆĞĚĂƐƐĞƉĂƌĂƚĞƉƌŽƉĞƌƚǇ͘/ǁŽŶĚĞƌŶŽǁǁŚĂƚƚŚŝƐŝŵƉůŝĞƐ
ĂƐƉƌŽƉĞƌƚŝĞƐ;ŝŶƚĞƌƚŝĚĂůƉƌŽƉĞƌƚŝĞƐͿĂƌĞůĞĂƐĞĚŽƵƚ͞ƐĞƉĂƌĂƚĞůǇ͟ĨŽƌŚƵŐĞƉƌŽĨŝƚͲŵĂŬŝŶŐŝŶĚƵƐƚƌŝĂů
ďƵƐŝŶĞƐƐĞƐ͘/ƐƚŚŝƐh^/E^^ƚĂǆĞĚƐĞƉĂƌĂƚĞůǇĨƌŽŵƚŚĞǁŚŽůĞƉĂĐŬĂŐĞǁŚŝĐŚŝƐƵƉůĂŶĚƉůƵƐƚŝĚĞůĂŶĚ͍/Ĩ
ŝƚŝƐŶŽƚŶŽǁdyĂƐĂd/>Eh^/E^^͕ƉĞƌŚĂƉƐƚŚŝƐĐŽƵůĚďĞĂŶĞǁƐŽƵƌĐĞŽĨŝŶĐŽŵĞĨŽƌƚŚĞ
ŽƵŶƚǇďǇĐƌĞĂƚŝŶŐĂƐƉĞĐŝĂůƚǇƉĞŽĨƚĂǆĨŽƌƚŚĞƐĞŵƵůƚŝͲŵŝůůŝŽŶĚŽůůĂƌĨĂƌŵĞŶƚĞƌƉƌŝƐĞƐ͘

^tZ^z^dD͗/ŶĂƉƉƌŽǆŝŵĂƚĞůǇϭϵϵϮdŚƵƌƐƚŽŶŽƵŶƚǇŵĂŶĚĂƚĞĚƚŚĂƚŽƐƚŽŶ,ĂƌďŽƌƌĞƐŝĚĞŶƚƐŝŶƐƚĂůů
ĂŶĚƉĂǇĨŽƌĂ^ĞǁĞƌͬtĂƚĞƌƐǇƐƚĞŵ͘ĂŶŐůĞŽǀĞĐŝƚŝǌĞŶƐƉĂŝĚĨŽƌƚŚŝƐƐǇƐƚĞŵŝŶŽƌĚĞƌƚŽƉƌŽǀŝĚĞ
dŚƵƌƐƚŽŶŽƵŶƚǇǁŝƚŚĐůĞĂŶǁĂƚĞƌĂƐŝƚĞŶƚĞƌĞĚWƵŐĞƚ^ŽƵŶĚ͘ůĞĂŶǁĂƚĞƌĨŽƌŽƵƌĂĚũĂĐĞŶƚďĞĂĐŚĞƐ͘
DŽƐƚƉĞŽƉůĞƉĂŝĚĨŽƌƚŚŝƐĂƚƚŚĞƌĂƚĞŽĨϱ͘ϮϳйŝŶƚĞƌĞƐƚĨŽƌϮϬǇĞĂƌƐ͘^ĞǀĞƌĂůƐŚŽƌĞůŝŶĞƌĞƐŝĚĞŶƚƐŚĂǀĞ
ŵŽƌĞƚŚĂŶŽŶĞŚŽƵƐĞĂŶĚƉĂŝĚĂĐĐŽƌĚŝŶŐůǇ͘/ƚǁĂƐƚŚĞƵŶĚĞƌƐƚĂŶĚŝŶŐĂƚƚŚĞƚŝŵĞƚŚĂƚƚŚŝƐǁŽƵůĚ
ĞŶŚĂŶĐĞŽƵƌůŝǀŝŶŐŚĞƌĞǁŝƚŚĐůĞĂŶƐǁŝŵŵŝŶŐǁĂƚĞƌĨŽƌŽƵƌĐŚŝůĚƌĞŶĂŶĚŐƌĂŶĚĐŚŝůĚƌĞŶĂŶĚƉƌŽǀŝĚĞ
ŐƌĞĂƚĞƌƐĂĨĞƚǇĨŽƌĂůůƌĞƐŝĚĞŶƚƐ͘/ƚŝƐĂůƐŽŐŽŽĚĨŽƌƚŚĞŬĂǇĂŬĞƌƐǁŚŽƐŬŝŵƚŚĞƐŚŽƌĞĂŶĚĨŽƌƚŚĞĨƌĞƋƵĞŶƚ
ŬĂǇĂŬĐůĂƐƐĞƐĨƌŽŵƚŚĞŽƐƚŽŶ,ĂƌďŽƌDĂƌŝŶĂǁŚŽƵƐĞƚŚĞĂŶŐůĞŽǀĞǁĂƚĞƌƐƚŽĚŽƚŚĞŝƌƉƌĂĐƚŝĐĞ͕͞ƌŽůůͲ
ŽǀĞƌƐ͟ŝŶŽƵƌĐůĞĂŶƉŽůůƵƚŝŽŶĨƌĞĞƐĂůƚǁĂƚĞƌ͘


WZKWZdz>/E^E,>>E'^dK^K,EWZKWZdz^hZsz͗^ĞǀĞƌĂůŝƐƐƵĞƐŚĂǀĞďĞĞŶƌĂŝƐĞĚ͘
^ŽŚŶƐƵƌǀĞǇǁĂƐĚŽŶĞŝŶƐƉƌŝŶŐϮϬϭϰ;ƌĂĐǇΘdŚŽŵĂƐͿ͘WƌŝŽƌƚŽƚŚĂƚƚŝŵĞ͕ƌĞƐŝĚĞŶƚƐƐŚĂƌĞĚǁĂůŬŝŶŐ͕
ǀŝĞǁŝŶŐ͕ƐŽŵĞŐĞŽĚƵĐŬĚŝŐŐŝŶŐ͕ďŽĂƚĚƌĂŐŐŝŶŐ͕ďŽĂƚĂŶĐŚŽƌŝŶŐ͕ǁĂƚĞƌĨůŽĂƚŝŶŐ͕ƌĂĨƚƐĨŽƌĐŚŝůĚƌĞŶ͕ŵƵĚ
ĞǆƉůŽƌŝŶŐĂŶĚŐĞŶĞƌĂůŝǌĞĚďĞĂĐŚĂĐƚŝǀŝƚŝĞƐƵƐŝŶŐƚŚĞĞŶƚŝƌĞďĞĂĐŚĂƌĞĂ͘dŚĞŝŶƚƌŽĚƵĐƚŝŽŶŽĨ͞ƉƌŝǀĂƚĞ
ƚŝĚĞůĂŶĚƉƌŽƉĞƌƚǇ͟ĂƐƐƵƌǀĞǇĞĚďǇ^ŽŚŶ͕ĐŚĂŶŐĞĚƚŚŝƐĚǇŶĂŵŝĐǁŝƚŚŚŽŵĞŽǁŶĞƌƐŶŽǁůŽŽŬŝŶŐĂƚǁŚĞƌĞ
ƚŚĞŝƌƉƌŽƉĞƌƚŝĞƐďĞŐŝŶĂŶĚĞŶĚ͘

^ŽŵĞƉƌŽƉĞƌƚŝĞƐŚĂĚƐĂƚŝƐĨĂĐƚŽƌǇĚĞĞĚƚƌĂŶƐĨĞƌĚĞƚĂŝůƐďƵƚŽƚŚĞƌƐŚĂĚ͞ĐůŽƵĚǇ͟ŽƌǀĞƌǇƉŽŽƌůǇǁƌŝƚƚĞŶ
ĚĞƐĐƌŝƉƚŝŽŶƐ͘dŚĞĞŶƚŝƌĞĂƌĞĂǁĂƐƐƵƌǀĞǇĞĚŝŶĂďŽƵƚϭϵϬϮǁŝƚŚ'ŽǀĞƌŶŵĞŶƚDĞĂŶĚĞƌ>ŝŶĞĞƐƚĂďůŝƐŚĞĚŝŶ
ϭϴϬϬƐ͘^ŽŵĞ͞ůĂŶĚŵĂƌŬƐ͟ƚŚĂƚŵŝŐŚƚŚĂǀĞĞǆŝƐƚĞĚƚŚĞŶŵĂǇďĞŐŽŶĞ͘dŚŝƐŚĂƐůĞĚƚŽĐŽŶƚƌŽǀĞƌƐǇ͕
ƐƵƐƉŝĐŝŽŶĂŶĚƐŽŵĞĐŽŶĨůŝĐƚĂďŽƵƚũƵƐƚǁŚĞƌĞƚŚĞůĞŐĂůůŝŶĞƐŵŝŐŚƚůĂǇŽƵƚŝŶƚŚĞĂĐƌĞƐŽĨŵƵĚƚŚĂƚŚĂĚ
ƚƌĂĚŝƚŝŽŶĂůůǇďĞĞŶƵƐĞĚĂƐ͞ĐŽŵŵŽŶ͟ĂƌĞĂ͘ǀĞŶŽŶĞŽĨƚŚĞƐƵƌǀĞǇŽƌƐǁĂƐƋƵŽƚĞĚĂƐŚĂǀŝŶŐĂŐƌĞĞĚ
ƚŚĂƚƚŚĞƌĞŵŝŐŚƚďĞƐŽŵĞ͞ĞƌƌŽƌƐ͘͟ŽŶĐůƵƐŝŽŶ͗ƉƌŽƉĞƌƚǇůŝŶĞƐĂƌĞƵŶĐĞƌƚĂŝŶĂŶĚŵŝŐŚƚĞǀĞŶďĞ
ƌĞƉŽƌƚĞĚŝŶĐŽƌƌĞĐƚůǇŽŶĚŽĐƵŵĞŶƚƐ͘dŚŝƐŝƐƐƚŝůůďĞŝŶŐŝŶǀĞƐƚŝŐĂƚĞĚĂŶĚŶŽƉĞƌŵŝƚƐƐŚŽƵůĚďĞĐŽŶƐŝĚĞƌĞĚ
ƵŶƚŝůďŽƵŶĚĂƌŝĞƐĂƌĞƌĞƐŽůǀĞĚ͘


KsEEd͗KŶƚŚĞ^ŽŚŶƉƌŽƉĞƌƚǇ͕ĐŽŶǀĞǇĂŶĐĞĨƌŽŵ:ĞŶƐĞŶ͕ĂĐŽǀĞŶĂŶƚƐƚĂƚĞƐ͕͞ƌŝŐŚƚŽĨŐĞŶĞƌĂů
ƉƵďůŝĐƚŽƚŚĞƵŶƌĞƐƚƌŝĐƚĞĚƵƐĞŽĨĂůůƚŚĞǁĂƚĞƌƐŽĨĂŶĂǀŝŐĂďůĞďŽĚǇŽĨǁĂƚĞƌŶŽƚŽŶůǇĨŽƌƚŚĞƉƵƌƉŽƐĞƐ
ŽĨŶĂǀŝŐĂƚŝŽŶ͕͙͙͙͘ďƵƚĂůƐŽĨŽƌ͙͙͘͘ĨŝƐŚŝŶŐ͕ďŽĂƚŝŶŐ͕ƐǁŝŵŵŝŶŐ͕ďĂƚŚŝŶŐ͕ǁĂƚĞƌƐŬŝŝŶŐĂŶĚŽƚŚĞƌ
ƌĞůĂƚĞĚƌĞĐƌĞĂƚŝŽŶĂůƉƵƌƉŽƐĞƐ͘͟;ǆŚŝďŝƚWĞĐŬƚŽ:ĞŶƐĞŶͿ:ĞŶƐĞŶƚŚĞŶĐŽŶǀĞǇĞĚďǇƐĂůĞƚŽ^ŽŚŶ͘^ŝŶĐĞ
ƚŚŝƐŝƐĂůĞŐĂůĚŽĐƵŵĞŶƚ͕ĂĚĞĞĚ͕ƚŚŝƐĚŽĞƐŶŽƚĂƉƉĞĂƌƚŽŽĨĨĞƌƌŽŽŵĨŽƌĂĐŽŵŵĞƌĐŝĂů͕ŝŶĚƵƐƚƌŝĂůĨĂƌŵ͘

E͕ŝŶĨĂĐƚ͕ƐŝŶĐĞƚŚŝƐďĞĂĐŚƌĞĐĞŝǀĞƐŵĂŶǇZZd/KE>Kd^ĂůŽŶŐƚŚĞƐŚŽƌĞ͕ŬĂǇĂŬƐ͕ƐƉĞĞĚ
ďŽĂƚƐǁŝƚŚƐŬŝĞƌƐͬƚƵďĞƐ͕^hWďŽĂƌĚƐ͕ƉĞŽƉůĞƐĞƚƚŝŶŐĐƌĂďƉŽƚƐ͕ƚŚĞƉŽƵŶĚŝŶŐŝŶƚŽƚŚĞďĞĂĐŚŽĨZZ
ĂůŽŶŐƚŚŝƐƐŚŽƌĞĐŽƵůĚŶŽƚŽŶůǇĂĚĚĂƐĞƌŝŽƵƐŚĂǌĂƌĚďƵƚƐŚŽƵůĚďĞĐŽŶƐŝĚĞƌĞĚĂŚĞĂůƚŚŝƐƐƵĞ͘;ƚŚĞƌĞǁĂƐ
ĂůĂǁƐƵŝƚŝŶĞĂƌůǇϮϬϬϮŽƌϮϬϬϯĂŐĂŝŶƐƚĂĨĂƌŵŶĞĂƌƚŚĞWƵƌĚǇ^ƉŝƚǁŚĞƌĞƌĞĐƌĞĂƚŝŽŶĂůǁŝŶĚƐƵƌĨĞƌƐ
ĚĞĞŵĞĚƚŚĞƐŚĂůůŽǁǁĂƚĞƌĞǆƚƌĞŵĞůǇĚĂŶŐĞƌŽƵƐĚƵĞƚŽƚŚĞƐƚƌƵĐƚƵƌĞŽĨĂƐŚŽƌĞůŝŶĞĨĂƌŵͿ͘;dŚŝƐŝƐ
ĚŽĐƵŵĞŶƚĞĚĞůƐĞǁŚĞƌĞͿ͘

/Z͛^zs/t͗KƵƌĐŽŵŵŝƚƚĞĞŚĂƐƉƌŽǀŝĚĞĚĂďŝƌĚ͛ƐĞǇĞƉŚŽƚŽŐƌĂƉŚƚŚĂƚĐůĞĂƌůǇƐŚŽǁƐƚŚĂƚE'>
KsŝƐĂŶĞƐƚƵĂƌǇ͘ƐƚƵĂƌǇ͗͞ŶƌĞĂŽĨƚŚĞƐĞĂƚŚĂƚĞǆƚĞŶĚƐŝŶůĂŶĚƚŽŵĞĞƚƚŚĞŵŽƵƚŚŽĨĂƌŝǀĞƌ͟
;ŵĞƌŝĐĂŶ,ĞƌŝƚĂŐĞŝĐƚŝŽŶĂƌǇͿ͘dŚĞĨƌĞƐŚǁĂƚĞƌŝƐĂďƌĂŝĚĞĚƐƚƌĞĂŵǁŚŝĐŚĐĂƌƌŝĞƐǁĂƚĞƌĨƌŽŵƐƉƌŝŶŐƐŝŶ
ĂŶƵƉůĂŶĚĂƌĞĂƚŽƚŚĞƐĂůƚǁĂƚĞƌŝŶƚĞƌͲƚŝĚĂůǌŽŶĞĂŶĚĞǀĞŶƚƵĂůůǇƚŽƚŚĞƐĂůƚǁĂƚĞƌŽĨĂŶĂWĂƐƐĂŐĞ͘dŚŝƐ
ƉŚŽƚŽĐůĞĂƌůǇƐŚŽǁƐƚŝŐŚƚůǇƉĂĐŬĞĚƌĞƐŝĚĞŶƚŝĂůƐƚƌƵĐƚƵƌĞƐ͕ƐŽŵĞŽŶƐŚŽƌĞůŝŶĞůŽƚƐĂƐŶĂƌƌŽǁĂƐϲϬĨĞĞƚ
ĂŶĚŽƚŚĞƌƐϭϬϬĨĞĞƚŽƌŵŽƌĞ͘dŚĞďƌĂŝĚŝŶŐƐƚƌĞĂŵƐĐŚĂŶŐĞĐŽƵƌƐĞďƵƚŶĞǀĞƌĐĞĂƐĞƚŽĨůŽǁ͘;ƐĞĞƉŚŽƚŽ
ĂƚƚĂĐŚĞĚͿ͘

/ƚŝƐDz,KWd,dzKh^dŚƵƌƐƚŽŶŽƵŶƚǇKĨĨŝĐŝĂůƐǁŚŽŚĂǀĞƚŚĞƉŽǁĞƌƚŽŚĂǀĞĂƉƌŽĨŽƵŶĚĞĨĨĞĐƚ
ŽŶƚŚĞĨƵƚƵƌĞďĞĂĐŚůŝĨĞŽĨŵǇŐƌĂŶĚĐŚŝůĚƌĞŶ͕ŵǇŶĞŝŐŚďŽƌƐ͕ĂŶĚŵĞŵďĞƌƐŽĨƚŚĞƉƵďůŝĐ͕ǁŝůůƌĞĂĚĂŶĚ
ůŝƐƚĞŶĂŶĚƌĞƉƌĞƐĞŶƚƚŚĞĐŝƚŝǌĞŶƐŽĨƚŚŝƐŽƵŶƚǇ͘tĞůŽŽŬƚŽǇŽƵĨŽƌƐƵƉƉŽƌƚĂŶĚƉƌŽĨĞƐƐŝŽŶĂůŽǀĞƌƐŝŐŚƚ͘

W>^Ezd,/^WZD/dĂŶĚƐĂǀĞĂƐŵĂůůƐƚƵĂƌǇ͘

<ĂƚŚǇ<ŶŝŐŚƚ
ĂŶŐůĞŽǀĞ͕ŽƐƚŽŶ,ĂƌďŽƌ




















P.O. Box 233
Burley, WA 98322
coalitiontoprotectpugetsound.org

May 16, 2016
Mr. Mike Kain
Environmental Review Officer
Thurston County Resource Stewardship Department
2000 Lakeridge Drive SW
Olympia, WA 98502
Mr. Tony Kantas
Associate Planner
Thurston County Resource Stewardship Department
2000 Lakeridge Drive SW
Olympia, WA 98502
Re: Coalition Comment-Sohn Mitigated Determination of Nonsignificance#2014108800
Dear Mr. Kain and Mr. Kantas,
The Coalition to Protect Puget Sound Habitat (Coalition) is providing this comment letter in
opposition to the proposed Sohn 1.1 acre industrial geoduck operation which is proposed to
be located in Zangle Cove.
This Mitigated Determination of Nonsignificance (MDNS) did not legally satisfy the
following specific issues:
1. Over the past years, Coalition members have provided numerous complaints on the
constant plastic marine debris that leaves the existing shellfish aquaculture
operations in Thurston County. This marine debris issue has not been rectified by
Thurston County and shellfish aquaculture plastics continue to pollute adjacent
landowner’s property and public waters. Patrolling neighbor’s private property is a
violation of their personal property rights and is not adequate to prevent marine
debris from going in deeper waters. We do not see adequate mitigation for this
adverse effect in the MDNS.
2. The plastic footprint of 1.1 acres will increase the microplastics in the area as
outlined in the following documentation. This is especially important with the
eelgrass restoration efforts in this cove which attracts marine species to this area.
We do not see any mitigation for this adverse impact in the MDNS.
3. It is well documented that eelgrass disappears adjacent to aquaculture sites when
shellfish operations move in. It is also well known that silt is a threat to eelgrass
health and these geoduck operations result in excessive silt being generated by the
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4.

5.

6.

7.
8.

nets and harvesting operations. Since this proposed site is in close proximity to the
recent DNR eelgrass restoration project, this geoduck operation should not be
allowed in this cove. We do not believe the MDNS included adequate mitigation for
this adverse effect.
It is our understanding that there is a boundary line dispute with this project with
other Zangle Cove neighbors. We do not see where this issue was mentioned or
resolved in the MDNS.
Zangle Cove is a high use recreation area. It is well documented that the large
canopy nets that will be used at the Sohn site have entangled boat motors and
injured passengers in Pierce County. In addition, it is also documented in Pierce
County that these nets have entangled swimmers and divers and pose a safety
hazard. This is a serious liability issue for Thurston County as they have been aware
of these safety issues, they have been ignored in this MDNS and should be addressed
prior to new permits being issued.
As required by both the Detienne Pierce County and Haley/Taylor Pierce County
Shorelines Hearings Board decisions, cumulative impacts must be analyzed for this
proposed project (see #26 and #60 in the following Dropbox). We have not found a
cumulative impacts analysis in this MDNS which takes into consideration the
existing shellfish/geoduck operations in this cove and adjacent shorelines.
Considering that Thurston County has allowed a massive conversion of their natural
shorelines to industrial shellfish aquaculture in this cove and surrounding
shorelines, we believe this project exceeds adverse cumulative impacts.
Tractors and mechanical harvesting equipment as depicted in the attached Taylor
Shellfish article should not be allowed on these Thurston County shorelines.
We are providing the following documentation to the impacts of this industrial
geoduck operation with an emphasis on the cumulative impacts. The following
dropbox link includes all of the documents cited in the following summary:
https://www.dropbox.com/sh/ptotz2w4jj36bia/AAAxd5GSV7mnZqmvCLZ-aTEha?dl=0

Based on the information we provided, a Determination of Significance (DOS) should have
been issued for this geoduck operation.
We appreciate the opportunity to provide these comments and request that we receive all
notices and information on these applications. If you have any questions, please feel free to
contact me.

Sincerely,
Laura Hendricks
Director, Coalition to Protect Puget Sound Habitat
(253) 509-4987
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WASHINGTON STATE SHELLFISH AQUACULTURE OVERVIEW
Of Adverse Impacts
WITH AN EMPHASIS ON CUMULATIVE IMPACTS

Washington shellfish aquaculture projects are generally in nearshore habitat in
Puget Sound and the Washington “Coast” (Willapa Bay and Grays Harbor). Expansion plans
also include deeper subtidal projects on state lands using large barge systems.
Nearshore habitat is both critical to the biological and economic values of the Sound
and the Coast. Scientists consider the destruction of habitat as the greatest impediment to
species recovery. Industrial shellfish aquaculture converts natural shoreline habitat to
shellfish production sites. The natural shoreline environment is especially important to
salmon and other commercially important fish, such as herring.1 Of particular importance
are forage, obstruction-free areas, natural cover, water quantity and water quality.2
Industrial practices that are now widely used for growing geoduck,
Manila clams and oysters negatively affect each of these important elements in the
nearshore environment. The use of polluting plastics, modifying nearshore habitat and
displacing native species cannot be considered sustainable especially regarding their large
scale and high densities.
Washington State regulators, unlike the East Coast, allows shellfish growers to use

See, Brennan, James S. et al., 2004. Juvenile Salmon Composition, Timing Distribution, and Diet in
Marine Nearshore Waters of Central Puget Sound in 2001-2002, 2-7.
2 See, Nat’l Marine Fisheries Agency, Northwest Region, Endangered Species Act – Section 7
Programmatic Consultation Biological and Conference Opinion and Magnuson-Stevens Fishery
Conservation and Management Act Essential Fish Habitat Consultation, 26 (2009) [hereafter “NFMS
2009 BiOp”].
1
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polluting plastics, pesticides and tractors/barges on the shorelines--which should never be
allowed. Submerged vegetation, especially eelgrass and kelp, are particularly important
species to the nearshore environment and act as an indicator of ecosystem health. Eelgrass
“creates complex habitat that supports a diverse food web including fish, invertebrates, and
waterfowl and reduces oxygen, dampens wave energy, absorbs nutrients and promotes
conditions that facilitate organic matter mineralization and sedimentation.”3
Despite eelgrass’s importance, DNR has reported that at the site level, eelgrass
continues to decline throughout Puget Sound. To protect eelgrass, the 2001 Supplemental
Environmental Impact Statement (SEIS) required that no geoduck development take place
in eelgrass beds, and that there be a two vertical foot buffer zone between beds and farms,
or 180 feet horizontal feet when the slope is very gradual.4 With eelgrass in decline, other
submerged vegetation becomes even more important to protect from these industrial
operations.
Industry’s unsustainable standard for geoduck is to generally stomp in
PVC tubes on 1 foot intervals which equals roughly 43,000 PVC tubes per acre for the
geoduck operation. Growers generally cover each PVC tube with small High Density
Polyethylene (HDPE) mesh nets and plastic bands and/or large canopy nets over the entire
plot. Four to six years after the clams have been planted, the geoduck are generally
removed by means of a high volume, low-pressure hose. This often will “liquify” the beach
and other near-shore habitat. HDPE mesh tubes along with HDPE zipties may be used
which would stay on the substrate for 3 years and a canopy net may cover the area once the
mesh tubes are removed for up to 6 more months.
Clam operations now cover the nearshore with HDPE canopy nets virtually all of the

See, Washington State Department of Natural Resources, Puget Sound Submerged Vegetation
Monitoring Project, 2009 Report 41 (2011).
3

See, DNR, SEIS State of Washington Commercial Geoduck Fishery 82 (2001) [here after “DNR 2001
SEIS”).
4
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time and are frequently located near forage fish spawning areas. HDPE oyster bags smother
the substrate where in the past, oysters were primarily grown on the shellfish beds without
bags which was environmentally sustainable.

Most aquaculture sites in Washington State never required any local or state
permits and most were simply grandfathered by the Army Corp if they were in operation
prior to 2007; therefore, there is little baseline condition evidence or permit review. As of
2009, the approximate number of shellfish farms and acreage according to the National
Marine Fisheries Service was:
Action Area

Number of Parcels

Farmed Acreage

Willapa Bay

923

25,562

Grays Harbor

68

3,995

South Sound

398

4,748

Hood Canal

78

1,677

North Sound

56

2,345

Grand Total

1,523

38,327

The number of shellfish sites have increased dramatically with over 900 new sites
approved by the Army Corp since 2012.

OVERVIEW OF ENVIRONMENTAL ADVERSE IMPACTS
Water Quality Impacts

Regulators erroneously relied on the premise that shellfish aquaculture improves
water quality. Yet current research suggested the opposite. A recent study warned of
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adverse water quality impacts from intensive shellfish production.5 For instance, the
changes caused by intensive aquaculture may promote harmful algal blooms. Further,
geoduck farms are often planted at 10 times the rate that such clams occur naturally (see,
Goodwin and Pease 1991). 6
Other studies have linked aquaculture to geochemical changes in the intertidal
environment.7 In 2015, a new Bendell study documented changes in ammonium and PH in
intertidal sediments8 and that canopy nets increase sediment temperature which degrades
habitat.9 The Center for Biological Diversity filed a Petition for Water Quality Criteria for
Plastic Pollution which includes netting, plastic bands etc. like the gear used by the
aquaculture industry.10 In addition, industry has for years made claims about potential
benefits of shellfish aquaculture that have not turned out to be supportable.11 The United
States Geological Service (USGS)presentation at the 2014 SeaGrant shellfish symposium
documented that “water quality effects of bivalves are not understood in much of Puget
Sound.”12 Scientists have testified at the Shoreline Hearings Board cases that the shellfish

See, Mariculture: Significant and Expanding Cause of Coastal Nutrient Enrichment, Environ.
Res.Lett. 044026, #4 (2013).
5

See, Goodwin and Pease (1991).
See, Bendell, L.I., et. al. 2010. Changes in Geochemical Foreshore Attributes as a Consequence of
Intertidal Shellfish Aquaculture: A Case Study, 404 Marine Ecology Progress Series 91–108.
6
7

See, Bendell, L.I., et al. 2014. Changes in Ammonium and PH within Intertidal Sediments in Relation
to Temperature and the Occurrence of Non-Indigenous Bivalves, Open Journal of Marine Science,
2014, 4, 151-162.
8

See, Bendell, L.I. 2015. Favored use of anti-predator netting (APN) applied for the farming
of clam beds leads to little benefits to industry while increasing nearshore impacts and
plastics pollution. Marine Pollution Bulletin In Press (2015).
9

See, Petition for Water Quality Criteria for Plastic Pollution Under the Clean Water Act, 33 U. S. C &
1314.
10

See, Coalition To Protect Puget Sound Habitat, Shellfish Aquaculture, Dispelling the Myths, March
2015.
11

See, Konrad, Christopher Approaches for Evaluating the Effects of Bivalve Filter Feeding on
Nutrient Dynamics in Puget Sound, Dec 8, 2014 Washington SeaGrant Symposium Presentation.
12
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industry continues to quote older studies instead of mentioning the newer peer reviewed
studies that document adverse effects. It is clear from the research that shellfish filter
water, but that does not mean that intensive shellfish aquaculture is good for water quality.

Large Scale Use of Toxics Including PVC,
High Density Polyethylene and Polyolefin

The aquaculture industry is allowed to place any type of plastics they choose in over
38,000 acres of public waters in Washington State. These harmful plastics include PVC, High
Density Polyethylene (HDPE) and Polyolefin. This unregulated practice potentially places
the following in the nearshore as well as subtidal areas:
1. Over 43,000 plastic PVC tubes, 43,000 net caps, 43,000 plastic bands, HDPE canopy
nets or the equivalent number of HDPE mesh tubes with plastic zipties for each acre of the
typical geoduck operation.
2. HDPE clam canopy netting covering the typical clam operation.
3. Thousands of HDPE oyster grow bags per acre for the typical oyster operation.
4. PVC and polyolefin yellow ropes for hanging oyster aquaculture.
5. HDPE mussel disks on mussel rafts in the nearshore and subtidal areas.

PVC can be harmful to the marine environment and marine species, and may
adverse impact water quality and marine health more generally. PVC can leach dangerous
chemicals. PVC is “sensitive to thermal- and photo-degradation and is not useful without
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the addition of stabilizer additives, such as antioxidants and UV stabilizers.”13 14 Placing
thousands of additional tubes or other plastic gear all over the Puget Sound nearshore
environment is likely to result in adverse effects. The expanding aquaculture projects will
only serve to exacerbate this already growing problem of allowing polluting plastics in
public waters that are not inspected.
PVC uses phthalates as plasticizers. Unfortunately, “these chemicals are proven
endocrine disruptors.” “Phthalates may constitute up to 50 percent of the total weight of VC
plastics.”15 These chemicals can leach into the environment and affect the reproduction,
development, and genetics of a variety of organisms.
Phthalates easily leach into the environment and have been shown to
bioaccumulate in fish and alter behavior. PVC introduced directly into the marine
environment will likely degrade and release phthalates, among other chemicals.16 The
explosion of the aquaculture use of the nearshore environment in Puget Sound, and the
attendant intensive use of PVC, HDPE and Polyolefin should be addressed in a supplemental
cumulative impacts analysis. This is especially true given that “except for the small amount
that’s been incinerated . . . every bit of plastic ever made still exists.” Casey, B.S. & Segal, G.,
Our oceans are turning into plastic ... are we?
(2007)http://www.menshealth.com/best-life/water-pollution

The aquaculture industry routinely discards, leaves, or loses some of its canopy

See also, Center for Biological Diversity Rulemaking Petition to EPA on PVC use in Oceans, July 24,
2014. See, Petition for Rulemaking Pursuant to Section 7004 (A) of the Resource Conservation and
Recovery Act, 42 U.S.C. & 6974 (A) and Section 21 of the Toxic Substances Control Act, 15 U.S.C. &
2620, PVC.
13

See, Hammer, Jort et. al. 2012. Plastics in the Marine Environment: The Dark Side of a Modern Gift,
220 Reviews of Envtl. Contamination and Toxicology 1.
14

See, Oehlmann, Jorg et al. 2009. A Critical Analysis of the Biological Impacts of Plasticizers on
Wildlife. 364 Philosophical Transactions of the Royal Soc’y B. 2.047, 2.048.
15

See, Andrady, Anthony. 2011. Microplastics in the Marine Environment, 62 Marine Pollution
Bulletin 1596.
16
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netting, net caps, plastic bands, PVC, mesh tubes, zipties, oyster grow bags and mussel raft
discs. This causes even more pollution. Given the unanticipatedly large scale of new sites
since 2007, any analysis should carefully evaluate whether use of these polluting plastics at
this intensity will introduce potentially harmful quantities of disruptive chemicals and
microplastics directly into the marine environment.

Charles Moore, a world renowned ocean plastic expert, recently tested the plastic
geoduck canopy nets, net caps, mesh tubes, oyster bags and clam canopy netting typically
used by industry working under Army Corp NWP 48 permits. He determined this gear is
High Density Polyethylene (HDPE), known to be harmful to aquatic life.17 Confluence, the
shellfish industry consultant, prepared a 2015 report that shows birds foraging on HDPE
oyster bags and scoters foraging on barnacle encrusted geoduck PVC tubes.18 Mr. Moore
testified at the March 2015 Haley shoreline Hearings Board case that aquatic life is harmed
by ingesting plastic particles when foraging on plastic or PVC aquaculture gear and referred
to the particles as “poison pills.” Moore also tested Willapa Bay oysters, and found that the
Polyolefin rope was imbedded in some of the oyster shell and oysters. These plastics
produce plastic particles that are also harmful to human health.19 20
Further evidence of environmental harm from aquaculture plastics and microplastics was presented by Mr. Moore in a Tulane Law Review report.21 The 5 Gyres

17

See, Charles Moore Algalita Power point, March 3, 2015 Haley Hearing.

See Confluence Report, Bird Interactions with Shellfish Aquaculture Gear and Operations, Feb. 18,
2015
19 See, Avio, Carlo Giacomo, et al, 2014. Pollutants bioavailability and toxicological risk from
microplastics to marine mussels. Environmental pollution 198 (2015) 211-222.
18

See,,Van Cauwenberghe, Lisbeth, et al. 2014. Microplastics in bivalves cultured for human
consumption. Environmental Pollution 193 (2014) 65-70.
20

See, Moore, Charles. 2014. Rapidly increasing Plastic Pollution from Aquaculture Threatens Marine
Life, Tulane Environmental Law Journal Volume 27 Issue 2.
21
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Institute, a leading marine plastic pollution organization, has also stated that in terms of the
future of aquaculture gear “only 100% environmentally benign materials are acceptable
moving forward.”22

a. Submerged Aquatic Vegetation with a Focus on Eelgrass and Kelp

Shellfish aquaculture, especially geoduck operations, negatively impacts submerged
aquatic vegetation, including eelgrass and kelp. These impacts to eelgrass are outlined
below:
Eelgrass meadows adjacent to geoduck aquaculture exhibit “smaller, more densely
packed Z. marina shoots.”23 In a recent study, two years after harvesting geoducks, eelgrass
was just beginning to reestablish itself on the previously disturbed plot. As the SeaGrant
report summarizes, this means that at small scales geoduck aquaculture may not
permanently destroy eelgrass habitat, but the expanding “forever permits” will harm
already declining eelgrass beds.
Also the study means that each shellfish site, especially geoduck aquaculture, will
have at least a two year or greater negative impact to adjacent eelgrass meadows, after
harvest is finished. Since the projects at issue are forever permits, the perpetual operations
will most likely have negative effects on aquatic vegetation indefinitely.
According to the United States Fish and Wildlife, “aquaculture farms are often
located within eelgrass beds. Off bottom culture results in shading, biodeposition and
buildup of feces and pseudo feces, silt buildup, and anoxic conditions in the sediment. Offbottom and rack culture results in erosion or sedimentation that appears to be the primary

22
23

See, Letter from Marcus Eriksen, PhD, 5 Gyres Institute, to The Coalition to Protect Puget Sound
See, SeaGrant Interim Progress Report- Geoduck Aquaculture Research, 16 (2011)
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cause of eelgrass depletion in areas where this type of aquaculture is practiced (Everett et
al. 1995, p. 205).”24 As shown in Table 4.12, even though eelgrass beds are protected by
state law, shellfish aquaculture overlapped eelgrass beds by 39% in Willapa Bay and 74% in
Samish Bay. While the USF&W table showed no eelgrass in South Puget Sound, it is well
documented that the areas of eelgrass in North Bay (Case Inlet) have been decimated by
shellfish aquaculture and the eelgrass beds in Henderson Bay were significantly damaged.
With over 900 permits already issued since 2012 and many more in line to be issued, the
scale of such projects is by no means small and the negative effects on submerged
vegetation including eelgrass will be continual.
The use of motorized boats will further harm eelgrass.25 In Drakes Bay, California,
the National Parks Service noted that motorboat use in eelgrass beds created channels and
edges throughout the bed where the propeller tore out vegetation. “Propeller scaring,” as it
is called, “is a common occurrence in shallow estuarine habitats.” Id. This can dramatically
reduce the utility of the habitat to juvenile salmon, and other species as the aquaculture
industry in Washington State also utilize motorized boats in these sensitive habitats.
Geoduck farms must be carefully sited to maintain the two vertical feet, or 180
horizontal feet of buffer zone as recommended by the Dept. of Natural Resources. See 2001
SEIS at #4. Eelgrass beds are sensitive to human caused disturbances, including increased
sedimentation from adjacent geoduck farm harvesting activities.

The Washington State Shorelines Hearings Board decision upheld by the
Washington State Superior Court denied the Detienne/Pierce County geoduck permit and
cited:
“The Board finds the Coalition has met its burden to show that the permit conditions are
inadequate to protect eelgrass. The 10 foot landward buffer and 25 foot seaward buffer
See, United States Department of the Interior, Fish and Wildlife Service, Biological Opinion for the
Nationwide Permit #48 for Shellfish Aquaculture, 2009 (Pages 116-120).
25 See, Nat’l Parks Service, FEIS Drakes Bay Oyster Company Special Use Permit, 333 (2012) (noting
that motor scar eelgrass meadows).
24
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(50% of which has already been reduced to 10 feet with further reductions possible,
represent the lowest sized buffer that could have been applied from the range of buffers
typically applied to protect eelgrass.” Also, (Mr Horwith) “noted that recovery of eelgrass
from observed impacts took at least two years post-harvest, and the magnitude of the
difference in impacts between the zones actually increased post-harvest-which led him to
conclude that, while harvest maybe a driver for spillover effects, other aspects of geoduck
farming also likely contribute to spillover effect.”26

In addition to the impacts on aquatic vegetation pointed out above, this industry is
now spraying the herbicide Imazamox on Zostera japonica in Willapa Bay.27 Industry has
also expressed interest in eradicating Zostera japonica in counties in Puget Sound which
puts adjacent native eelgrass and other aquatic vegetation at an even greater risk from
industrial aquaculture practices. Growers are demanding virtually no buffer requirements
much less for space for eelgrass/submerged vegetation to expand. Eelgrass is an important
species in the nearshore environment, and has been one of the three priorities of the Puget
Sound Partnership.

See, Coalition to Protect Puget Sound Habitat v. Pierce County, SHB Case No. 13-016, *15 (Findings
of Fact, Conclusions of Law, and Order, Jan. 22. 2014). Quotes page 27 and page 23.
26

See, Shafer, J. Shafer, Kaldy, James E., Gaeckle, Jeffrey L. 2013. Science and Management of the
Introduced Seagrass Zostera japonica in North America. Environmental Management DOI
10.1007/s00267-013-0172-z.
27
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b. Salmon, Forage Fish and the Nearshore

As the National Marine Fisheries Service (NMFS) noted in their 2009 BiOp on page
25, the use of the Army Corp NWP 48 for industrial scale shellfish harvesting will likely
adversely affect critical habitat for salmon. According to the Coastal Habitats Research Plan
Nearshore report,28 “The number and diversity of the species in decline in Puget Sound
suggest systemic rather than isolated problems. Because nine of the ten Puget Sound
species identified as endangered or threatened rely on nearshore environments, the
declines are, at least in part, likely related to problems in nearshore ecosystems of Puget
Sound. Although some of these declines are the result of over-harvesting, loss of habitat and
degradation of water quality likely are the results of disruption of ecosystem processes
supporting those habitats.” In addition, the Puget Sound Partnership 2014-2015 Action
Agenda lists six goals which includes “Puget Sound species and the web of life thrive” and
“Protection and restoration of habitat.” “We must save the best of the habitat that we have
left.”29

Dan Pentilla, the foremost authority on forage fish in Puget Sound, documents the
adverse impacts to forage fish (sand lance, surf smelt and herring) from aquaculture in his

See, Coastal Habitats in Puget Sound: A Research Plan in Support of the Puget Sound Nearshore
Partnership, http://puget.usgs.gov/psnrp.pdf
28

See, Puget Sound Partnership 2014-2015 Action Agenda: Page 2 and Page 4:
http://www.psp.wa.gov/downloads/2014_action_agenda/Final%202014%20action%20agenda%20
update/ExecSumm_20140617.pdf
29
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powerpoint.30 Included in his expert testimony were references to six studies on the

consumption of zooplankton by all shellfish tested 31 32 33 34 35 36 37 The consumption of
zooplankton and direct competition for food with juvenile salmon is considered a stressor

See, Daniel E. Penttila, Salish Sea Biological, Anacortes, WA. A Review of Effects on Forage Fishes,
Zooplankton and Marine Vegetation from Three Geoduck/Clam Farm Proposals in Henderson Inlet
and One Proposal in Eld Inlet, Thurston County, WA.
30

See, Lehane and Davenport. 2002. Ingestion of mesozooplankton by three species of bivalves;
Mytilus edulis [blue musel], Cerastoderma edule [cockle], Aequipecten opercularis [scallop]. Journal
of Marine Biology, UK. (Scotland waters). Cites previous report of 6mm amphipod being consumed
by mussel. All bivalve species were found to have ingested zooplankton.
31

See,Wong and Levinton. 2006. The trophic linkage between zooplankton and benthic suspension
feeders: direct evidence form analyses of bivalve fecal pellets. Marine Biology. (New York waters)
Mussels species fed on zooplankton, found in both stomachs and “pseudofeces” expelled uneaten, but
also dead. Larger animals ate larger plankton.
32

See, Troost, Kamermans and Wolff. 2008. Larviphagy in native bivalves and an introduced oyster.
Journal Of Sea Research. (Dutch waters) Using blue mussel, cockles and Pacific oysters, all consumed
zooplanktonic bivalve larvae.
33

See, Lonsdale, Cerrato, et al. 2009. Influence of suspension-feeding bivalves on the pelagic food
webs of shallow, coastal embayments. Aquatic Biology. (New York waters) Using softshell clams,
quahogs and ribbed mussels, all were found to ingest zooplanktonic copepod eggs, and bivalves were
considered competitors with zooplankton for phytoplanktonic food supplies.
34

See, Troost, Stamhuis, and Van Duren. 2009. Feeding current characteristics of three
morphologically different bivalve suspension feeders, C. gigas [Pacific oyster], Mytilus edulis [blue
mussel], and Cerastoderma edule [cockle] in relation to food competition. Marine Biology (Dutch
waters) Describes lab set-ups for feeding rates data suitable for geoduck studies. Cites numerous
zooplankton-consumption papers. Filtration rates were considered to increase with shellfish body
size.
35

See, Peharda, Ezgeta-Balic, et al. 2012. Differential ingestion of zooplankton by four species of
bivalves (Mollusca) in the Mail Ston Bay, Croatia. Marine Biology. (Adriatic waters) Zooplankton
ingestion was found in oysters, mussels and ark-clams. Ingestions rates go up with specimen size.
Ingestion can affect zooplankton community structure. Bivalves compete with zooplankton for
phytoplankton food.
36

See, Canadian Science Advisory Secretariat, Effects of Shellfish Aquaculture on Fish Habitat, 25-26
(2006), available at http://www.dfo-mpo.gc.ca/Library/323203.pdf.
37
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to salmon.38 Geoduck aquaculture prevents sandlance, an important prey species for
Chinook salmon, from burying themselves in the nearshore to avoid predation. Further, the
method of growing geoducks harbors fish that prey on salmon.39 Greatly expanding the
geographical scope aquaculture could lead to lower salmon runs as their population comes
into direct competition with commercial aquaculture operations.
As outlined, PVC and related pollutants are likely to harm salmon in Puget Sound. If
salmon spend enough time near the PVC piping, they could absorb ecologically significant
amounts of endocrine disrupting phthalates.40 Further, as noted, expanding shellfish
harvesting could well lead to a further decline in eelgrass beds in Puget Sound, which would
reduce salmon habitat. Finally, harvesting geoduck greatly increases sediment in the water
around the harvest site, which will potentially negatively affect both juvenile and adult
salmon in the vicinity.
NMFS has recently reiterated its concerns about the effects of PVC tubes and netting
use on marine species. In a letter to the Seattle District dated November 15, 2013, on a
Taylor & Seattle Shellfish Haley property site, NMFS specifically made conservation
recommendations that included avoiding the use of canopy netting, and use of “flowthrough mesh style tubing” instead of PVC tubing “to minimize alteration of the substrate as
much as practical.” (page 5). 41 It should be noted that there has been no analysis of the
pollution effects of HDPE mesh tubes and zipties.
James Brennan, a well-known nearshore marine ecologist (with over 24 years

See, Chinook and Bull Trout Recovery Plan, South Puget Sound, Submitted to NOAA
Fisheries and adopted in 2005, Ch.4).
38

See, VanBlaricom, G. R. et al. Ecological Consequences of Geoduck Clam Aquaculture for Benthic
Communities of Intertidal Sand Flats in Southern Puget Sound, available at:
http://www.caseinlet.org/uploads/Benthic_Communities_of_Intertidal-Van_Blaricom.pdf.
39

40

See, Hamlin, Heather J. 2011. Review, Embryos as Targets of Endocrine Disrupting Contaminants in

Wildlife, 93 Birth Defects Research Part C. Embryo Today: Reviews 26.
41

See, Haley NMFS Letter dated November 15, 2013 to Michelle Walker from William Stelle, Jr.
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experience in Puget Sound), has outlined the adverse effects from aquaculture in his
detailed power point.42 Noted in Brennan’s presentation is the Chinook and Bull Trout
South Sound Recovery plan, which shows aquaculture as a stressor to salmon populations
(See #38). In addition, the Model for Environmental Monitoring of a Marine System lists
shellfish aquaculture as a stressor as well. 43 A similar power point presented by Jim
Johannessen, a noted Puget Sound geomorphologist and restoration expert (with over 30
years of experience in Puget Sound) also documents the adverse impacts of geoduck
aquaculture regarding sedimentation and cumulative impacts.44
Both Mr. Brennan and Mr. Johannessen quoted Bendell studies that document
adverse impacts to native species, changes in community composition and increasing
nearshore impacts and plastic pollution.45 46 47 Washington Department of Fish and Wildlife
biologist, Chris Waldbillig, similarly noted in an email to Pierce County in 2012 that: “I
would look at typical juvenile salmonids windows, generally aquaculture and juvenile
salmon habitat do not go hand in hand and try to get them to avoid clam predator netting.”
48

Mr. Brennan has also cautioned that the SeaGrant geoduck research that is often
cited by industry as demonstrating little or no impact from aquaculture, was actually

See, James Brennan Power point, March 2015, Assessment of Known, Apparent, and Likely Impacts
Associated With Geoduck Aquaculture with Emphasis on the Proposed Haley Shellfish Farm.
42

See, PSAMP-A Conceptual Model for Environmental Monitoring of a Marine System. June 2000.
See, Jim Johannessen Power point, March 2015, Coastal Geomorphology and Coastal Geology
Analysis of Proposed Haley (Taylor Shellfish, Seattle Shellfish) Geoduck Farm, Pierce County, Wa.
43
44

See, Bendell, L.I. 2014. Evidence for Declines in the Native Leukoma staminea as a Result of the
Intentional Introduction of the Non-native Venerupis philippinarum in Coastal British Columbia,
Canada. Estuaries and Coasts ((2014) 37:369-380.
45

See, Bendell, L.I.2014. Community composition of the intertidal in relation to the shellfish
aquaculture industry in coastal British Columbia, Canada. Aquaculture 433 (2014) 384-394.
46

See, Bendell, L.I. 2015. Favored use of anti-predator netting (APN) applied for the farming of clam
beds leads to little benefits to industry while increasing nearshore impacts and plastics pollution.
Marine Pollution Bulletin (In Press).
47

48

See, emails from Chris Waldbillig, WDFW, to Scott Sissons at Pierce County, March 28, 2012.
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very limited in its scope and contains significant scientific caveats that are included in the
peer reviewed studies but not generally mentioned in presentations.49 A power point by
Dr. Gary Ritchie similarly outlines the lack of statistical rigor in the SeaGrant geoduck
impact studies.50
Scientists consider the declining herring population as a very important species to
the Puget Sound ecosystem and are considered one of the Puget Sound Partnership target
species for recovery and expansion. However, it is noted in the USF&W 2009 biological
opinion #24 that “herring spawning biomass potentially affected based by the overlap of
shellfish aquaculture farms and documented herring spawning habitat is shown on Table
4.14, page 132 as follows:
Willapa Bay

55%

South Puget Sound 19%
Hood Canal

16%

Samish Bay

42%

c.

Marine Waterfowl

Aquaculture causes a variety of negative impacts to marine birds. The industry
treats the majority of visible beach life and waterfowl as “pests”, and purposely harasses
birds so that they stay away from the planted sites.51 As numerous incidents affirm,
predator exclusion nets can directly harm marine waterfowl by trapping birds. Aquaculture
can harm marine waterfowl by displacing their food supply, as areas historically open for

See, Brennan Power point, March 2015, Assessment of Known, Apparent, and Likely Impacts
Associated With Geoduck Aquaculture with Emphasis on the Proposed Haley Shellfish Farm.
49

See, Dr. Gary Ritchie, PhD. Power point, Geoduck impact studies lack statistical rigor, March 2-6,
2015.
50

51See,

Pest Management Integrated Plan for Bivalves in Oregon and Washington (2010).
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foraging is converted to aquaculture use. 52 53 Marine waterfowl have suffered a wideranging and extensive decline since the 1970’s. The extra pressure that massively expanded
industrial scale aquaculture places on the birds through netting and displacement of food
sources need to be carefully examined. The Corps current NWP 48 NEPA documents fail to
do this, primarily because of the grossly underestimated intensity of the NWP 48 usage.
Regulators should adequately analyze the harmful industry practices which include
clearing the shorelines of marine life and the use of polluting plastics as depicted in a South
Sound and Burley Lagoon power point.54
In Willapa Bay, at the demand of the shellfish growers, The Washington Department
of Ecology approved the spraying of the herbicide Imazamox on thousands of acres of
eelgrass destroying a major food source for thousands of migratory waterfowl. As of this
date, there are no plans by the Washington State Department of Ecology to monitor or
assess the damage to migratory waterfowl or other marine life by this action.

Other Species

The added increase in noise from aquaculture vessels has the potential to impact
Southern Resident Killer Whales (“SRKW”) known to be in Puget Sound in the summer
months when aquaculture harvesting is the most active. Further, any analysis needs to
realistically evaluate the harm to Chinook salmon populations, any declines in which will
adversely affect the SRKW population. (Nat’l Marine Fisheries Serv., Recovery Plan for
Southern Resident Killer Whale). Geoduck aquaculture has displaced beds of sanddollars in

See, Heffernan, et al. 1999. A Review of the Ecological Implications of Mariculture and Intertidal
Harvesting in Ireland.
52

See, Kelly, John .P. et al. 1996. Effects of Aquaculture on Habitat Use by Wintering Shorebirds in
Tomales Bay,
53

54

See, Coalition To Protect Puget Sound Habitat Picture Power Point, 14 pages.
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the past, and will likely do so in the future. Sand dollars are an important component of the
nearshore environment, and wide scale removal will be detrimental to organisms that
depend on that environment.55 In addition, this type of aquaculture can have major
negative effects on fish such as Herring, which can get caught in netting. See e.g. photos of
dead herring trapped by anti-predator netting in Baynes Sound, B.C., March, 2009. at:
http://www.caseinlet.org/ Moreover recent Sea Grant diver survey results and the
SeaGrant harvesting study indicate loss of habitat for Flat Fish, when tubes and nets are
present.

Invasive Species

The issue of invasive species has been ignored despite the warning from
biodiversity experts. According to Assessing the Global Threat of Invasive Species Report:
“Our assessment data can also be used by policy makers in specific regions (Table 1). For
example, in the two eco-regions that extend along the coastlines of Oregon and Washington
State, including the Puget Sound, aqua-culture has been the most common pathway for
introduction (71% of non-native marine species documented in these eco-regions were
introduced by aquaculture). Most of these introductions probably occurred accidentally,
through oyster farming (with introduced species hitchhiking on shells or equipment). Of
the 33 species known to be associated with oyster farming, 55% are harmful, and most are
difficult if not impossible to remove or control (26 of 28 species scored for management
difficulty received a score of 3 or 4). In this region, policy makers, conservation
practitioners, and the aquaculture industry should continue to work together to prevent
any future invasions, by improving practices and perhaps limiting new This report also
states: “The Pacific oyster (Crassostrea gigas) has been intentionally released and cultured

See, Megan N. Dethier and Amy Leitman, “Concerns and Questions Relevant to Infaunal and
Epibenthic Impacts
55
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in coastal waters around the world. It can dominate native species and destroy
habitat (ecological impact = 3). The map shows the oysters’ distribution; its invasive range
is indicated in orange, its native range in blue.”56

Genetic Diversity

According to the 2015 new geoduck genetic research, “increases in the number of
geoduck farms or the density of culture may have consequences for the resource
management of wild geoduck.” “These results suggest that reproductive interactions
between cultured and wild geoducks can potentially occur through two mechanisms. First,
when farmed geoducks are in proximity to wild geoduck aggregations, spawning may be
synchronized, with subsequent gametic interaction occurring. Second, planktonic larvae
produced from cultured populations may subsequently settle and mature to propagate with
wild conspecifics. Interactions between cultured and wild conspecifics are important to
assess especially in cases when domestication selection is proceeding via hatchery-based
breeding and other approaches.” 57 For example, smaller wild populations reduced through
ongoing fishing pressure (Bradbury & Tagart 2000) may be more vulnerable to genetic
perturbation via interbreeding with genetically different (e.g., reduced diversity,
domestication selection) cultured stocks. The genetic diversity of seed from two
Washington state geoduck hatcheries has been characterized as significantly lower in
farmed than in wild populations (Straus 2010). In a separate study, an aggregate of farmed
geoducks likewise exhibited less genetic diversity than a wild population (Straus et

See, Molnar, Jennifer L., Gamboa, Rebecca L., Revenga, Carmen , and Spalding, Mark D. 2008.
Assessing the global threat of invasive species to marine biodiversity. Front Ecol Environ 2008; 6(9):
485–492,
57 See, Vandopalas, Brent, Davis, Jonathan, Friedman, Carolyn. (2015). Maturation, Spawning and
Fecundity of the Farmed Pacific Geoduck Panopea generosa in Puget Sound, Wa. Journal of Shellfish
Research 34 (1): 31-37.
56
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al. 2015).

Data Gaps Not Answered
Most of the 2007 questions asked by Megan N. Dethier and Amy Leitman, in the
document titled “Concerns and Questions Relevant to Infaunal and Epibenthic Impacts of
Geoduck Aquaculture have not been addressed (see #55). In addition, many questions by
NMFS and USFWS remain unanswered that were discussed in the Jones and Stokes
document58 such as:
Page 17: “Since it is plausible that geoducks will compete for prey resources
(particularly in sheltered bay and coves and when they are planted in high densities) and
dominate as a consumer of the local food web, and then you must assume that juvenile
salmonids and forage fish will have less to eat which will lower their growth and survival.
This translates into a reduction in prey for bull trout and marbled murrelets and may
constitute an adverse effect. I think it would be prudent to alleviate this uncertainty (Line 6)
prior to the Corp allowing more widespread geoduck culture given the tenuous condition of
salmonid and bull trout populations in Puget Sound. It is difficult to see how given the
substantial uncertainty how issuance of the NWP#48 would result in minimal individual
adverse environmental effects either separately or cumulatively on the aquatic
environment.”
The Washington Department of Natural Resources has recently produced maps
that document wild geoduck stocks are not present adjacent to shellfish industry intertidal
geoduck operations.59 Before more intertidal geoduck operations are permitted, the matter
of the sustainability of wild geoduck populations on state lands need to be fully addressed.

Cumulative Impacts Required
According to the Washington State Shorelines Hearings Board case law and decision
cited in both the January 22, 2014 Coalition vs. Detienne/Pierce County case (#26) and the
May 15, 2015 Coalition vs Taylor/Seattle Shellfish/Pierce County case, cumulative impacts

58

See, Jones and Stokes letter dated Jan 10, 2008, from Chris Earle to Corrie Veenstra USACE.

59

See, DNR Maps.
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must be considered when permitting shellfish aquaculture sites. 60 The Board stated in the
recent Taylor case: “In the absence of a definition (of cumulative impacts), the Board
concluded that it is appropriate to look to the Federal definition for guidance. (page 45).

Conclusion

The 2015 State of the Sound report was issued in December 2015 which stated:
“Species Indicators Continue to Signal Trouble” Herring spawning biomass, marbled
murrelet population size, Chinook salmon abundance and orca population size continue to
be extremely low relative to their baseline reference and their fragile status remains a cause
for concern. Although there is incremental progress in restoring important habitats, such as
estuarine riparian corridors, and floodplains, most species indicators are in decline or at
best holding steady. The Thriving Species and Food Web goal is particularly noteworthy for
not having any indicators that are getting better.”61 Consistent with these findings is the
August, 2015, Central Puget Sound study that showed the loss of flatfish, salmon (which
would also include endangered salmon) and birds from geoduck aquaculture operations.62
Industrial scale aquaculture operations have well documented negative impacts
on many species of concern in Washington, including aquatic vegetation, eelgrass, salmon,

See, Coalition To Protect Puget Sound Habitat, Clayton Smith, Steve Beard, Hoby and Lynn
Douglass, Harry and Claudia Bray v. Pierce County, Taylor Shellfish, Seattle Shellfish. SHB 14-024.
(Finding of Fact and Conclusions of Law and Order, May 15, 2015), Pages 45-48.
61 See, 2015 State of the Sound, Puget Sound Partnership Report- https://pspwa.app.box.com/2015SOS-vitalsigns-report
60

See, Ferris, Bridget, Reum, Jonathan, McDonald, Sean, Farrell, Dara, Harvey, Chris. (August 2015).
Evaluating Trophic and Non-Trophic effects of Shellfish Aquaculture in a coastal estuarine foodweb.
Ices Journal of Marine Science.
62
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herring, sandlance, flatfish, sanddollars and waterfowl. These effects will grow as
the size of existing shellfish operations increases, the number of new shellfish operations
dramatically increase and more natural habitat is converted into production sites. While
the shellfish industry is now trying to convince regulators that replacing natural habitat
with polluting plastics is an “ecosystem service,” the experts disagree.
With the increased pressure from NOAA to continue the massive expansion of
aquaculture in Washington State, will we ever reach those species goals or protect our
endangered species? We believe the resounding answer is NO.

To our knowledge we have not seen independent studies that address the issues
that we have raised as well as data gaps that have been pointed out. If regulators analysis
finds such studies, we would appreciate a copy of those studies.

APPLICATION OF PESTICIDES ON SHELLFISH BEDS
(Must be Considered in Cumulative Impacts Analysis)
1. Carbaryl (Sevin insecticide) had been sprayed by shellfish growers in Washington State
(Willapa Bay) directly in estuaries and on mudflats to kill ghost shrimp. As a result, EPA
allows oysters containing up to 0.25 parts per million (ppm) of carbaryl to be consumed by
the public.
2. Imidacloprid was approved in 2014 to be sprayed in the place of Carbaryl in Willapa
Bay to destroy native burrowing shrimp, but was pulled due to public outcry in 2015. As of
January 2016, growers are now demanding that the Washington Department of Ecology
immediately re-instate the cancelled Imidacloprid permit without public input. The EPA
released the following study on January 06, 2016:
“The US Government says widely used pesticide could harm honey bees”
http://www.theguardian.com/environment/2016/jan/06/honeybee-populations-declinepesticides-united-states-epa-study-imidacloprid
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In addition to the harm to pollinators and other marine life, burrowing shrimp are also
considered ecosystem engineers and a major food source for endangered green sturgeon
that are in Willapa Bay.

3. Imazamox is approved to be sprayed on thousands of acres of shellfish beds in Willapa
Bay and shellfish growers have asked that it be allowed to be sprayed in Puget Sound as
well. The Coalition to Protect Puget Sound Habitat filed an appeal of this permit and the
Washington State Pollution Control Hearings Board denied our request to limit the
spraying and to require adequate buffers for native eelgrass.

4. Glyphosate has been sprayed by shellfish growers in Washington State directly in
estuaries and on mudflats to kill Spartina, a form of cord grass. As a result, EPA allows
shellfish containing up to 3.0 ppm of Glyphosate and fish containing up to 0.25 ppm to be
consumed by the public.

5. Imazapyr has been sprayed by shellfish growers in Washington State directly in
estuaries and on mudfats to kill Spartina, because Glyphosate was not doing the job. EPA
allows fish to contain up to 1.00 ppm and shellfish 0.10 ppm of Imazapyr. Milk has an
Imazapyr tolerance of 0.01 ppm.

Based on the abundance of documentation provided, we believe industrial shellfish
operations should not be considered as sustainable. These industrial practices have
changed the face of what used to be considered small environmentally and socially friendly
shellfish operations.
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