CITY OF
BAINBRIDGE
ISLAND

DEPARTMENT OF PLANNING AND COMMUNITY DEVELOPMENT

SHORELINE MASTER PROGRAM LIMITED AMENDMENT - AQUACULTURE
WAC 173-26-110 Submittal Package

DRAFT

August 26, 2016

I. Introduction

The City of Bainbridge Island is preparing to submit to Washington Department of Ecology (Ecology) for
approval of a limited Shoreline Master Program (SMP) amendment to comply with Shoreline
Management Act (SMA) and SMP Guidelines requirements. This amendment addresses changes to
aquaculture policies and regulations in response to an appeal before the Central Puget Sound Growth
Management Hearings Board case number 14-3-0011 and to address, at Ecology’s request, a scrivener’s
error in the City’s adopted SMP regarding aquaculture use in the Shoreline Residential Conservancy
environmental designation.

As required in WAC 173-26-110, this document provides a summary of proposed amendments to policy
and regulatory language with explanatory text and other materials which document the necessity for
the proposed changes to the City’s SMP. Specifically, this document provides:

e Demonstration of compliance with approval criteria for limited SMP amendments
e Summary of consistency with RCW 90.58 and SMP Guidelines

e Summary of consistency with RCW 90.58.100(1) and WAC 173-26-201

e Summary of proposed changes matrix (Attachment A)

* Index of resources supporting limited amendment (Attachment B)

Additional supporting information, including complete submittal requirements pursuant to WAC 173-26-
110, will be included in the final submittal package transmitted to Ecology.

Il. Compliance with WAC 173-26-201(1)

Proposed SMP amendments must be justified pursuant to WAC 173-26-201 which establishes approval
criteria for limited shoreline master program amendments. Subsection (c) provides that limited master
program amendments may be approved by Ecology if the department concludes:
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(i) The amendment is necessary to:

(A) Comply with state and federal laws and implementing rules applicable to shorelines of the
state within the local government jurisdiction;

(B) Include a newly annexed shoreline of the state within the local government jurisdiction;

(C) Address the results of the periodic master program review required by RCW 90.58.080(4),
following a comprehensive master program update;

(D) Improve consistency with the act's goals and policies and its implementing rules; or

(E) Correct errors or omissions.

The City’s limited amendment is consistent with approval criteria A, D and E as described below.

(A) The limited amendment is necessary to comply with state and federal laws and implementing
rules applicable to shorelines of the state within the local government jurisdiction.

The governing principals of the SMP Guidelines {(WAC 173-26-186(8)}{(d)) provide that local master
programs shall evaluate and consider cumulative impacts of reasonably foreseeable future
development on shoreline ecological functions and other shoreline functions fostered by the policy
goals of the act. Evaluation of such cumulative impacts should consider:

(i} Current circumstances affecting the shorelines and relevant natural processes;

(ii) Reasonably foreseeable future development and use of the shoreline; and

(iii) Beneficial effects of any established regulatory programs under other local, state, and
federal laws.

fn providing conditional approval for the City’s comprehensive SMP update in 2014, Ecology found that,
“Bainbridge Island thoughtfully evaluated the existing and likely degree of expanding aquaculture uses
in its jurisdiction. With Ecology’s required changes, the SMP has appropriate regulatory constraints in its
SMP to protect ecological resources while allowing this water-dependent industry to be conducted
according to those criteria and regulations” (See Findings and Conclusions for Proposed Comprehensive
Update of the City of Bainbridge Island Shoreline Master Program, page 12). This finding was made only
after the City’s agreement to numerous revisions to the SMP Aquaculture sections including allowing for
aguaculture in the Shoreline Residential Conservancy environmental designation, which represents 38
percent of the island’s shoreline.

In evaluating the City’s analysis of cumulative impacts, Ecology found that “Bainbridge Island has
realistically assessed the present condition and projected reasonably likely future development of
various kinds in its shoreline areas, based on available information and has established appropriate
measures to manage future development with minimum adverse impacts to achieve no net loss of
ecological functions” (See Findings and Conclusions for Proposed Comprehensive Update of the City of
Bainbridge Island Shoreline Master Program, page 15).

The City’s Cumulative Impact Analysis (CIA) does not include any analysis or consideration of foreseeable
future commercial shellfish development. The CIA is entirely silent on shellfish aguaculture with the
exception of a single mention of the one existing shellfish operation (Port Madison Community Shellfish
Farm). The CIA did not consider cumulative impacts of future shellfish development because it did not
anticipate any. Further, the City’s CIA was completed in March 2012. The City’s aquaculture regulations
were changed — as part of Ecology’s required changes -- after completion of this document, including
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allowance of commercial aquaculture within the Shoreline Residential Conservancy shoreline
designation.

The CIA did not adequately “evaluate and consider cumulative impacts of reasonably foreseeable future
development” because (a) it did not include any analysis or consideration of any future commercial
shellfish development and (b} its overall findings assumed that commercial aquaculture would not be
allowed in the Shoreline Residential environmental designation.

(D)

(E)

The limited amendment is necessary to improve consistency with several SMA goals and
policies, including:

WAC 173-26-201(3)(d)(ii): Jurisdictions are required to conduct an analysis to estimate the

future demand for shoreline space and potential use conflicts. The City’s land use analysis did

not include an analysis of future demand for commerc:al sheIIflsh aquaculture and potential use
conflicts, :

WAC 173-26-201(3}{d){iii}: The principle that regulation of development shall achieve no net loss
of ecological function requires that master program policies and regulations address the
cumulative impacts on shoreline ecological functions that would result from future shoreline
development and uses that are reasonably foreseeable from proposed master programs. To
comply with the general obligation to assure no net loss of shoreline ecological function, the
process of developing the policies and regulations of a shoreline master program requires
assessment of how proposed policies and regulations cause and avoid such cumulative impacts.
Complying with the above guidelines is the way that master program policies and regulations
should be developed to assure that the commonly occurring and foreseeable cumulative
impacts do not cause a net loss of ecological functions of the shoreline. As summarized above,
the City’s CIA did not consider cumulative impacts of future shellfish aquaculture development.

WAC 173-26-211: WAC 173-26-11(2)(a) requires that the environmental designation system
“shall be based on the'existing use pattern, the biological and physical character of the
shoreline, and: the goals and aspirations of the community...” The proposed limited amendment
clarifies that commermal aquaculture is prohibited in the Island Conservancy designation. The
Island Conservancy desngnatlon is limited largely to publically owned and managed parks, open
spaces and road ends (publlc rlghts of-way managed for shoreline access). WAC 173-26-
211(5)(e) and the City’s management policies (SMP 3.2.4) support limiting uses and activities in
the Island Conservancy designation to recreational uses. By prohibiting commercial aquaculture
in the Island Conservancy designation, and limiting the overall area where it can occur, the
proposed limited amendment will improve consistency with WAC 173-26-211.

WAC 173-26-191(2)(a)(ii) — Regulations shall be sufficient in scope and detail to ensure the
implementation of the Shoreline Management Act, statewide shoreline management policies of
this chapter, and local master program policies. The proposed limited amendment provides
additional detail and clarity to ensure implementation.

The limited amendment is necessary to correct errors and omissions, including:
Inconsistency between the text (SMP Section 5.2.4.1) and Table 4-1, Shoreline Use and

Modification Table. Aquaculture shown as “C” (Conditional Use Permit) in table; not included in
text as shoreline designation where allowed as a conditional use.
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2. Inconsistency between the text (SMP Section 5.2.3.1) and Table 4-1, Shoreline Use and
Modification Table. Aquaculture shown as “X” (Prohibited) in table; not included in text as
shoreline designation where allowed is prohibited.

3. Submittal requirements for commercial aguaculture permit applications were omitted from the
SMP.

Ill. Summary of Consistency with RCW 90.58.020, WAC 173-26-176 and WAC 173-26-201

Pursuant to RCW 90.58.020, it is the policy of the state to provide for the management of the shorelines
of the state by planning for and fostering all reasonable and appropriate uses. Uses shall be preferred
which are consistent with control of pollution and prevention of damage to the natural environment, or
are unique to or dependent upon use of the state's shoreline. Aquaculture is a preferred, water-
dependent use in the eyes of the state and the City is required to “plan for and foster” the reasonable
and appropriate use of the shoreline for aquaculture.

WAC 173-26-176 establishes policy that preference be given to uses that are unique to or dependent
upon a shoreline location. When determining allowable uses and resolving use conflicts on shorelines
within their jurisdiction, WAC 173-26-201 directs local governments to apply the following preferences
and priorities in the order listed below:

(i) Reserve appropriate areas for protecting and restoring ecological functions to control pollution
and prevent damage to the natural environment and public health.
(i)} Reserve shoreline areas for water-dependent and associated water-related uses.

Evaluation pursuant to the above criteria, local economic and land use conditions, and policies and
regulations that assure protection of shoreline resources, may result in determination that other uses
are considered as necessary or appropriate and may be accommodated provided that the preferred
uses are reasonably provided for in the jurisdiction.

The City’s proposed limited amendment includes a “cap,” or limit on the total area where commercial
aquaculture is permitted:

The total area of all newly permitted commercial aquaculture operations other than net
pen aquaculture operations on Bainbridge Island shall not exceed 5 acres. Acreage shall
include the area of cultivation and harvest on the tidelands.

The total area of all commercial net pen aquaculture operations shall not exceed 15 acres
of surface area above water.

The cap is consistent with RCW 90.58.020, WAC 173-26-176 and WAC 173-26-201 because it prioritizes
protection of shoreline resources while reasonably providing for aquaculture within the City’s
jurisdiction. A dictionary definition of reasonable is simply, “being in accordance with reason,” with
reason defined as “a sufficient ground of explanation or of logical defense.” The City finds that
aquaculture is being “reasonably provided for” with the cap and provides the following justification.
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The City’s proposed limited amendment recognizes and protects statewide interest over local interest

RCW 90.58.020 directs local governments, in developing master programs for shorelines of statewide
significance, to give preference to uses which “recognize and protect the statewide interest over local
interest.” Aquaculture is an activity of statewide interest; however, while aquaculture is a preferred,
water-dependent use of statewide interest, the SMA and SMP Guidelines do not specify that a local
jurisdiction must accommodate commerciaf aquaculture. The aquaculture definition in the SMP
Guidelines applies to all types of aquaculture — including commercial; personal, non-commercial use;
and recreational use. The SMP Handbook provides: “Aquaculture is a broad category of uses. Current
aquaculture in Washington includes, but is not limited to, research on ecological impacts and new
technologies; restoration and enhancement of existing native stock; cultivating shellfish for personal
use; and commercial ventures growing product for human consumptlic_j.n and sale” {page 7).

The City’s proposed limited amendment recognizes and protec’i_s the statewide interest of aquaculture
by: - '

¢ Allowing non-commercial aguaculture on over 75 percent of the shoreline.

* Allowing up to 5 acres of commercial shelifish on over 75 percent of the shoreline. Five acres
represents an over 5-fold increase in commercial shellfish aquaculture within the City’s
jurisdiction,

s Allowing for up to 9 new acres of commercial net pen facilities for a total of 15 acres. Nine acres
represents an over 60 percent increase in commercial finfish aquaculture within the City's
jurisdiction. Fifteen acres would represent half of all commercial finfish aquaculture in the
entire state {existing 21 acres + 9 new acres = 30 acres}.

¢ Accommodating three key goals of the Governor’s Phase Il of the Washington Shellfish Initiative:

o Improve permitting process to maintain and increase sustainable aquaculture — the
proposed limited amendment corrects errors, improves clarity, provides increased
scope and detail of regulations

o Restore native shellfish — the proposed limited amendment allows for approved native
species recovery projects on 100 percent of the shoreline

o Enhance recreationa! shellfish harvest ~ the proposed limited amendment allows for
personal shellfish gardening on over 75 percent of the shoreline to “connect people
with shellfish and harvest experiences”

* Reserving appropriate areas for protecting and restoring ecological functions, including forage
fish and juvenile salmonid habitat which sustains statewide salmon recovery efforts and
statewide recreational and commercial salmon fisheries. Recreational fishing alone generates an
estimated $851 million in related spending (WDFW 2001), far more than the estimated total
economic contribution of $184 million from commercial shellfish production (2010).

The City’s limited amendment is based on a shareline use analysis

WAC 173-26-201(3)(d}ii) directs local jurisdictions to “Conduct an analysis to estimate the future
demand for shoreline space and potential use conflicts. Characterize current shoreline use patterns and
projected trends to ensure appropriate uses consistent with RCW 90.58 and WAC 173-26-201(2)(d} and
173-26-211(5).” Ecology’s SMP Handbook provides guidance for conducting this review, including
collecting information from a variety of sources.
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The cap for commercial net pen aquaculture is based on the size and number of operations within
Bainbridge Island and throughout the state, the suitability of the island’s shorelines for net pen facilities
and consultation with industry stakeholders. The existing net pen facility is 5.9 acres, representing
approximately 0.025 percent of the total surface area of water surrounding Bainbridge Island. An
additional nine (9) acres, as proposed (for a total combined acreage of 15), is less than one tenth of one
percent of the total surface area of water. Reserving a total of 15 acres for commercial net pen
aquaculture allows for reasonable and foreseeable use of the shoreline by this water-dependent use.

The cap for commercial shellfish aquaculture is based on numerous factors including the City’s 2012 land
use analysis, current development pattern, existing and projected future use on the island and
surrounding jurisdictions, information from industry stakeholders and state economic analyses.

2012 Land Use Analysis

The City completed a land use analysis as part of its comprehens;ve SMP update planning process.
The land use analysis includes only a brief section on future land use demand, stating:

“One of the goals of the shoreline analysis is to determine if there is need for additional
land for water dependent uses. Since most of the Island is residential, the primary
demand will be lots for single family residences. Ani increase in supply may run counter
to goals for no net loss of ecological functions.

The Eagle Harbor management unit has the greatest pote-nt_ial demand for other uses. A
location for a haul out facility for smal boats is.often mentioned. The urban part of
Winslow may need to expand to allow for additional multi-family development.”

“Provide for shellfish hér\;esting and growing” is listed as an identified need at a visioning workshop heid
on September 30, 2010. A-search of the survey responses from the visioning workshop shows that
shellfish is mentioned just four times. Two of the responses were provided relative to identifying the
nearshore functions of greatest concern (”ﬂshery and shellfish habitats” and keeping a “watchful eye”

on shellfish farming to minimize water pollution). One response (“cooperative shellfish gardens”) was
provided as a way to encourage ecological enhancemerit and another expressed simply an interest in
“areas with edible shellfish.” The community visioning workshop did not reveal a need or demand for

commercial aquaculture operations.

Existing Use

The City’s shoreline is primarily residential in nature, with limited areas of recreational, commercial and
water-dependent industrial development. The City’s CIA reports that there are a total of 2,193 shoreline
lots on the island. Seventy-five percent of the shoreline is within a residential shoreline designation.

While the presence of residential neighborhoods is not an “automatic reason” to prohibit aquaculture
(SMP Handbook, page 11}, the limited amendment is intended to reflect current shoreline conditions as
existing conditions, consistent with RCW 90.58. “Current shoreline conditions” refers to both the state
of physical conditions and how shoreline lands are being used. Based on the Battelle Nearshore
Assessment, along GIS and aerial photography, the City shoreline is approximately 93 percent developed
with 75 percent of that development being residential use. The majority of the island’s shoreline parcels
are narrow — many less than 100 feet in width — and connected to adjacent upland residential parcels.
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People buy shoreline and waterview properties on Bainbridge Island with an investment-backed
expectation that their shoreline access and marine views will remain largely intact and their home will
not be subject to the nuisances of lights, noise and odor largely absent from the rural residential
neighborhoods found on the island. Tourism and real estate on Bainbridge Island depend upon the
aesthetic and commercial value of its shorelines and water views.

There are 354 residential over-water structures (dock, pier, floats) and 15 commercial marinas/boating
facilities on the island’s shoreline. The island is also home to a Washington State Ferries terminal and in-
water maintenance facility. These water-dependent uses comprise approximately 17 percent of the
island’s shoreline parcels.

The commercial and industrial center of Bainbridge Island is located within Eagle Harbor, and includes all
of the City’s Urban shoreline designation, which is limited to just 2 percent of the island’s shoreline.
Larger-scale water-dependent uses (e.g.; boating facilities, marinas, commercial and industrial uses) are
restricted to the Urban shoreline designation. This aligns with the City’s overall planning goal to
concentrate growth, density and higher intensity uses within the Winslow core (on the north shore of
Eagle Harbor).

There are two existing commercial aquaculture operations on Bainbridge Island. The first is a small-
scale, community-based oyster farm on the Bloedel Reserve tidelands called the Port Madison
Community Shellfish Farm (PMCSF) that'supports a CSA program for 75 families on the island and
provides harvest experiences for hundreds of volunteers each year. The second is the Fort Ward and
Orchard Rocks net pen facility with a total of 5.9 surface acres. Both operations are located within
residential zoning and shoreline.environmental designations. '

Citizens have a strong interest in shellfish growing and harvest for personal consumption. A non-profit
organization, Puget Sound.Restoration Fund (PSRF), runs a shellfish gardening program that provides
seed and education to hund"r'éds of shellfish gardeners around the island. Shellfish gardeners grow
Pacific oysters in quantities sufficient: to feed their family and friends. There are currently 250 shellfish
gardens on the island {pers. comm. PSRF, August 2016). Since the aguaculture definition in the SMP
Guidelines applies to all types of aqdé@u!ture - including personal, non-commercial use -- aquaculture is
already an existing use on over 11 percent of the istand’s shoreline.

Future Demand

Local demand

The City’s Cumulative Impacts Analysis did not forecast any foreseeable future commercial shelifish
aquaculture use and development. The methodology used to project future development trends
evaluated 1,091 permitted actions between the period beginning in 2002 and ending in 2011 (10 years)
and used a “straight-line” extrapolation methodology — that is, the number of permits in the last 10
years were expected to be double in the next 20 years. One commercial aquaculture operation — Port
Madison Community Shellfish Farm (less than one acre in size) — was permitted in the last 10 years; as
such, two new commercial shellfish operations would be anticipated over the next 20 years using the
same methodology. No commercial net pens were permitted in the 10 year period. The analysis stated,
“Fish pen aquaculture is expected to continue within the Rich Passage environment;” however, no
demand for new or expanded net pen operations was noted.
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The City has not received an application for new commercial aquaculture since the 2014 SMP update
took effect. A 6-month moratorium was put in place in January 2015, extended in August 2015, and
expired on January 14, 2016.

Regional demand
City staff requested permit information from Central Puget Sound jurisdictions including Kitsap,

Snohomish and Island Counties. Kitsap County staff indicated that two commercial aquaculture permits
were issued in the last 10 years, but none since their 2014 SMP update. Snohomish County has received
no applications since their 2012 SMP update. Island County staff did not respond; however, the
Cumulative Impacts Analysis completed for their SMP update states, “There have been no recent permit
applications for installing new shellfish aquaculture facilities in Istand County.”

The Pacific Coast Shellfish Growers Association (PCSGA) has provided general information on potential
future demand for commercial shellfish aquaculture. Public comment provided by PCSGA notes,
“PCSGA has evaluated the shorelines that are regulated under the SMP.and concluded that there is
significant potential for new shellfish aquaculture projects...” (See Plouche and Carr comment letter,
Appendix A, p. 9-10); however, no quantitative analysis or reasonably foreseeable future demand was
provided. PCSGA provided comment throughout the City’s comprehensive update process, but never
demonstrated an actual demand for commercial shellfish aquaculture within the jurisdiction of
Bainbridge Island. Rather, their comments were restricted to the established policy language that
“aquaculture is a preferred water-dependent use in the Shoreline Residential and Shoreline Residential
Conservancy designations. Given this, they argued that the SMP must contain policies to promote this
preferred, water-dependent use and it miist protect aquaculture from activities that threaten water
quality and critical saltwater habitat. They argued that local governiments cannot prohibit preferred,
water-dependent shoreline uses outright” (See Ecology Response to Public Comments Received During
30-Day Public Comment Period for Proposed Comprehensive Update of the City of Bainbridge Island
Shoreline Master Program, Topic 15,fpage 19). it is notable that PCSGA was the only commenter on this
topic out of 112 individuals or organizations submitting comments on the proposed amendments during
Ecology’s review. While their membership currently includes 105 growers, only one is located on
Bainbridge Island, and it is not tu’rrentty permitted. The only potentially relevant information available
from PCSGA regarding foreseeable future demand is from their website, which states: “The vast
majority of shellfish farms are ‘mom and pop’ operations on just a few acres of tideland {some as small
as 100’ feet of beach).”

A study of the historical trends in shellfish aquaculture in the Central Puget Sound (which includes
Bainbridge Island) notes that production reached a peak in 1989 and dropped precipitously in 1995 and
found, “Since 1995, only very small amounts of shellfish aquaculture have been attributed to Central
Puget Sound...” (See Patterns in the Economic Contribution of Shellfish Aquaculture presented in
Shellfish Aquaculture in Washington State Final Report to the Washington State Legislature December
2015 Washington Sea Grant, page 5). The 2013 production of all shellfish species in the Central Puget
Sound region accounted for less than one percent of state production and value. While a handful of
Washington counties rely on shellfish agquaculture as an important economic driver {for example, Pacific
county is the most aquaculture-dependent county with almost 20 percent of its economy relying on
aquaculture), the contribution in other counties — including Kitsap County — and the state as a whole
was less than 5 percent in 2013.

State demand

Economic analyses conducted by Ecology as part of the update to the 2013 SMP Guidelines provide
information from 22 commercial geoduck farms in Washington State. It assumes applications for new
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commercial geoduck operations will remain constant at a rate of 10 per year — in the entire state.
Further, it uses the assumption of growers “planting an annual block of tubes comprised of 100 rows of
200 tubes, corresponding to 80,000 square feet or roughly 1.6 acres, which is currently the average
parcel size of existing operations” {See Small Business Economic Impact Statement, Department of
Ecology, July 2010, Publication no. 10-06-019, page 5).

Summary

The City’s proposed cap on commercial aquaculture considers and accommodates reasonably
foreseeable future aquaculture development on Bainbridge Island. While commercial aquaculture is
rapidly expanding in other parts of the Puget Sound, it is not reasonably foreseeable that that same
growth will occur on Bainbridge Island. WAC 173-26-186, provides (emphasis added): “It is recognized
that methods of determining reasonably foreseeable future development may vary according to local
circumstances, including demographic and economic characteristics and the nature and extent of local
shorelines.” '

Given the proliferation of residential over-water structures, commercial marinas/boating facilities and
the state ferry facilities, limiting where new commercial aquaculture can occur is necessary to avoid
potential use conflicts among water-dependent uses. The City’s proposed cap is also necessary to
achieve a balance between utilization and protection of the shoreline. The SMP Handbook provides:
Many local jurisdictions assume that commercial aquaculture {e.g. oyster farms, net pens of Atlantic
salmon) will have more significant impacts than non-commercial aquaculture (e.g. research studies,
restoration and enhancement projects). However, this may not be the case given the broad array of
aquaculture types and potential impacts” (page 20). The cap includes allowing for 9 new acres of
commercial net pen aquaculture, 5 new acres of commercial shellfish aquaculture and unlimited new
non-commercial uses under 200 square feet. The cap alfows the City to limit where commercial
aquaculture may occur based on local conditions and ecological considerations, estimated future
demand for shoreline space,.potentialuse conflicts, current shoreline use patterns and projected trends.
During its 2020 periodic review, the City will make amendments deemed necessary to reflect changing
local circumstances, new information or improved data, and relevant environmental and ecological
conditions.

Using data gathered for the land use analysis, the proposed cap -- 5 acres — could provide for dozens of
newly permitted commercial shelifish operations. The proposed cap is sufficient to reserve shoreline
space for reasonably foreseeable commercial shellfish aquaculture based on local circumstances and a
number of regional and state economic and land use factors, including:

o Bainbridge Island is primarily a residential community. The island’s natural resource-based
economy largely ceased at the end of the |ast century, with the closing of two paper mills. The
City’s economy, and that of the greater Central Puget Sound, is not aquaculture-dependent.

s  Community visioning as part of the City’s SMP update process did not reveal a need or demand
for commercial shellfish aquacuiture.

¢ Communities throughout the Central Puget Sound region have seen little to no permit activity
for commercial aquaculture in the recent past.

¢ Only a miniscule portion of the state’s shellfish aquaculture {less than 1 percent by both weight
and dollar value) is produced in the Central Puget Sound.

» There are currently 250 shellfish gardens on the island. Non-commercial shellfish aquaculture is
an existing use on over 11 percent of the island’s shoreline lots and is not restricted by the
proposed cap.
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¢ Bainbridge Island issued one permit for shellfish aquaculture in the last 10 years. While
technically a commercial operation, the Port Madison Shellfish Community Shellfish Farm is a
non-profit, community supported agriculture (CSA) operation focused on stewardship and
community engagement. The existing operation is less than one acre in size. The proposed cap
would allow for at least 5 more new similar operations.

* The majority of existing commercial shellfish aquaculture operations in the region are small -
less than a few acres or as small as 100 feet of beach. The proposed cap would allow for
between one to over 100 new commercial shellfish operations.

¢ The state projects 10 new commercial geoduck operations per year for the entire state. The
average size is 1.6 acres. The proposed cap would allow for up to three average-size new
commercial geoduck operations.

IV. Summary of Consistency with RCW 90.58.100(1) and WAC 173-26-201

A number of scientific and technical documents were compleféd as part of the City’s SMP update
process, including: :

* Bainbridge Island Nearshore Habitat Characterization and Assessment, Management Strategy
Prioritization and Monitoring Recommendations (Williams, 2004)

¢ Cumulative Impacts Analysis (The Watershed Corhp‘any, 2012)

e Bainbridge Island Current and Historic Coastal Geomorphic/Feeder Bluff Mapping (CGS, Inc.
2010) :

* Bainbridge Island Nearshore Assessment Summary of Best Available Science (Batelle, 2003}

» Addendum to the Summary of Science Report {Herrera, 2011)

¢ Shoreline Restoration Plan {2012) '

A discussion of aquaculture is aimost entirely absent from these documents, with these exceptions:

o Lists shellfish harvesting as stressor to eelgrass meadow habitat (Batelle, 2003)

o It was not within the scope of this document to include aquaculture in the analysis of
the effects of nearshore modifications. Nonetheless, it should be acknowledged that
aquaculture-related development may also occupy or destroy nearshore habitat (NMFS
2010g). Therefore, to the extent that such use is allowed, modified or expanded,
agquaculture development in areas like Eagle Harbor, Fletcher Bay, Manzanita Bay, and
Rich Passage could potentially affect species by reducing habitat and foraging
opportunities. This is because aquaculture can adversely affect habitat through
alterations to water quality, occurrence and extent of aguatic vegetation, substrate
composition, and associated food web interactions (Herrera 2009a}(Herrera, 2011).

o Aquaculture development may also occupy or destroy humpback whale habitat {NMFS
2010g) by reducing habitat and foraging opportunities Herrera, 2011).

The scientific documents on record for the update process document adverse impacts of aquaculture.
In the course of developing the limited amendment, the City gathered and reviewed available scientific
and technical information from a variety of sources including those provided by the general public and
parties to the GMHB appeal. An index of these resources is provided in Attachment B.

The topic of prohibition of non-biodegradable materials was discussed at length during the course of

public hearings on the proposed limited amendment. It was clarified by City Council that their interest is
in banning only plastics, not all non-biodegradable materials. There is much literature that the use of
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plastics is harmful to the marine environment (see Attachment B and C). Alternative language to an
outright prohibition on plastics will be considered by City Council.

The City recognizes that there is a large body of scientific and technical studies and information that
demonstrates some ecological benefit and limited adverse impacts of shellfish aguaculture. On the
other hand, there is a growing body of scientific and technical studies and information demonstrating
adverse impacts of shellfish aquaculture both locally and in other parts of the country. The Coalition to
Protect Puget Sound submitted a white paper to the City summarizing over 60 scientific studies
addressing the adverse impacts of commercial aquaculture {Attachment C) which the City relied on, in
part, to develop the proposed limited amendment.

Most available studies are site-specific and few examine the cumulative impacts of multiple shellfish
operations within a region or jurisdiction. iImportantly, no studies have been conducted on or around
the shorelines of Bainbridge Island and very few within the Central Puget Sound, so it is an over-reach to
assume there is sufficient scientific basis to demonstrate a lack of adverse effects from commercial
aquaculture on Bainbridge island. The SMP Handbook states, “When aquaculture is a current use or is
anticipated to be a future use, SMPs should identify where aquaculture may occur and where it should
be excluded .... Ecology suggests using caution regarding studies and information from locations where
the physical conditions, regulatory framework, and industry operations are different and the
conclusions may not be relevant to Washington or a specific jurisdi(:tion” (page 10). To this point,
research conducted by Washington Sea Grant, the most-often cited body of work in support of
commercial shellfish aquaculture, states explicitly:

As also noted in McDonald et al. (2015), it is cautioned that projection of the
current study resuits to larger temporal or spatial scales‘may be inappropriate in
the absence of additional studies. The sites for the current study were relatively
isolated from other geoduck aquaculture plots, and wefe being used for
aquaculture of geoducks for the first time. The data may not provide a sufficient
basis for unequivocat extrapolation to cases when a given plot is exposed to a long
series of successive geoduck aquaculture cycles. Likewise, it may not be
appropriate to extend the findings of the current study to cases when a number of
separate plots are adjacent to one another and encompass significantly larger
surface areas than any single plot. Resolution of the questions of larger spatial and
temporal scales will be a major chalienge for geoduck farmers as they continue
production on existing plots and expand into new areas, and will be an important
research goal in the interests of informed management policies by natural resource
agencies {VanBlaricom, et al. 2015).

A recent study prepared for the Pacific Shellfish Institute {Northern Economics, Inc. Assessment of
Benefits and Costs Associated with Shellfish Production and Restoration in Puget Sound. Prepared for
Pacific Shellfish Institute. April 2010) concisely summarizes the current lack of consensus regarding the
benefits and adverse impacts (costs) of commercial aquaculture and points to numerous negative
effects:

While non-native shellfish species that are brought into new environments may indeed
provide such valuable services a water column filtration, habitat creation for non-
shellfish species and stabilization of estuarine sediments, they may also compete with
native species, negatively affect food webs and bring in new diseases and other
undesirabie species (Brumbaugh et al. 2006}. A recent non-peer reviewed Sierra Club
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Cascade Chapter (2009) memorandum suggests that based on recent research, Puget
Sound native species are negatively affected by disturbance/alteration of the near shore
habitat and aquatic vegetation, modifications of forage fish and rearing areas, removal
of essential macrophytes (algae), ecological carrying capacity, accumulation of shellfish
fecal deposits/organic matter in low flushing areas (like South Puget Sound), plastic
pollution and the unlimited use of invasive species. The Sierra Club memorandum
states that according to a Ruesink and Rowell Sea Grant presentation “eelgrass density
is depressed in summer by space competition with geoducks. When geoduck are
harvested, eeigrass shoot density drops by more than 70 percent” {pg. 10) and that
Pentilla (2007) states that “standard aquaculture practices may have profound effects
on the benthic community composition through a range of mechanisms, such as
excessive partitioning of food resources, competition for space, and increased sediment
deposition (Sequeira et al. 2008). Submerged and floating'shellfish cultivation gear may
also have negative impacts on essential marine habitats. For example, the physical
disturbance caused by oyster cultivation gear may ¢ause deterioration of eelgrass beds,
and essential habitat for juvenile fish and shellfish {Getchis 2005}, In addition, physical
alteration to prospective geoduck aquaculture sites through grading and rock removal
may result in damage to ecological functions (Washington Department of Ecology 2009).
Mechanical harvesters, commonly used for clams, can create significant environmental
stress, harming benthic plant life and other wild species {Brumbaugh et al. 2006;
SeaChoice undated),

The same study also references a recent National Marine Fisheries Sciences (NMFS) Biological Opinion
on commercial shellfish operations that concluded that while there were some adverse effects, they
were offset by ecological services provided by shellfish.

Clearly, there is disagreement within the scientific community regarding the overall benefits and impacts
of commercial aquaculture.

In drafting the proposed limited amendment, the City looked to the GMHB final decision in the appeal of
its overall SMP (GMHB No. 14-3-0012) where the Board also noted, “The SMA and Ecology’s guidelines
do not require local governments to referee disputes in the scientific community.” The Board also found
the City’s incorporation of policy as well as science into its buffer width determination does not per se
violate the SMA or the SMP Guidelines. The decision includes reference to Lake Burien v. City of Burien
(GMHB No. 13-3-0012}, where the Board recognized: “The SMA process does incorporate the use of
scientific information, but it does so as part of the balancing of a range of considerations, such as
public access, priority uses, and the development goals and aspirations of the community” (emphasis
added).

Since the appeal of the City’s aquaculture regulations is strongly rooted in the dispute within the
scientific community, the City’s proposed limited amendment balances a range of considerations
including adequately providing for preferred, water-dependent uses while expressing the goal of the
local community to limit siting of commercial aguaculture until a greater understanding of the ecological
benefits and adverse impacts are understood.

V. Attachments

A, Summary of Proposed Changes Matrix
B. Index of Resources
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C.

Coalition to Protect Sound White Paper
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- P.O. Box 233
ALITION Burley, WA 98322

To Protect Puget Sound L
coalitiontoprotectpugetsound.org

June 16, 2016

Members of Bainbridge Island City Council:

Sarah Blossom, Kol Medina, Ron Peltier, Wayne Roth, Michael Scott, Val Tollefson, Roger
Townsend

280 Madison Avenue N.

Bainbridge Island, WA 98110

RE: SMP Limited Amendment, Ordinance 2016-06
Dear Council Members:

The white paper which follows has been compiled by the Coalition to Protect Puget Sound
Habitat (Coalition) in order to present in the most accessible manner the current science
regarding industrial aquaculture, including geoducks, oysters, clams and mussels. This paper
does not address the issues surrounding finfish net pens, which present an array of problems
unique to that form of aquaculture.

Scientific reports that are best relied upon are those which are peer-reviewed and published in
reputable journals. We have included those, as well as some information that was presented
under oath in legal proceedings here in Washington State. In some cases, other materials are
included where there were not more rigorous alternatives.

All of the materials cited may be accessed in their entirety by following this link:
https://www.dropbox.com/sh/icgha23oexlgrsd/AABSjW NJWOC5EeT9ltAtpMBa?dI=0

The numbers of the footnotes will lead you to the material contained in the dropbox using the
same number as the footnote. The dropbox materials, then, are not in alphabetical order, but
appear in the order cited in the paper.

We hope you will find this information useful as you continue your deliberations on the
aguaculture limited amendment to the Bainbridge Island Shoreline Master Program.

Sincerely,

Maradel £, Gabe

Maradel Gale for Coalition to Protect Puget Sound Habitat and Bainbridge Alliance for Puget
Sound



WASHINGTON STATE SHELLFISH AQUACULTURE
OVERVIEW OF ADVERSE IMPACTS WITH 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 aiso include deeper subtidal

projects on state lands using large barge systems.

Nearshore habitat is critical to the biclogical and econamic values of the Sound and the Coast.
Scientists consider the destruction of habitat as the greatest impediment to species recovery. Industrial

shellfish aguaculture converts natural shoreline habitat to a shellfish production sites. The natural

shoreline habitat is especially important to salmon and other commercially important fish, such as
herring.! Of particular importance are forage, obstruction-free areas, natural cover, water quantity and

water quality.?

Industrial practices that are now widely used for growing geoduck, Manila clams and oysters
negatively affect each of these important efements in the nearshore environment. The use
of poltuting plastics, modifying nearshore habitat and displacing native species cannot be considered

sustainable especially given their large scale and high densities. Nor do these practices meet the

standard of “no net loss of ecological function” as required in Washington’s Shoreline Management Act.

Washington State regulators, unlike the East Coast, allow shelifish growers to use 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 indicators 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 promaotes conditions that facilitate organic matter mineralization and

sedimentation.”?

1See, 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”].

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



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 eelgrass beds and industrial operations, or 180
feet horizontal buffer when the slope is very gradual.* 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. Alternatively, 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 for up to 6
more months once the mesh tubes are removed. 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

“liquefy” the beach and other nearshore habitat,
Clam operations now cover the nearshore with HDPE canopy nets virtually all of the

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 in a

manner which was environmentally sustainable.
Many aquaculture sites in Washington State never required any local or state permits and
most were simply grandfathered by the Army Corps 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

* See, DNR, SEIS State of Washington Commercial Geoduck Fishery 82 {2001) [here after “DNR 2001 SEIS”).



The number of shellfish sites has now increased dramatically with over 900 new sites approved by the

Army Corps 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 suggests the opposite. A recent study warned of adverse
water quality impacts from intensive shellfish production.® 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). ¢

Other studies have linked aquaculture to geochemical changes in the intertidal
environment.” In 2015, a new Bendell study documented changes in ammonium and pH in
intertidal sediments® and found that canopy nets increase sediment temperature which degrades
habitat.® The Center for Biclogical 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.’ In addition, industry has for years made claims about potential benefits of shellfish

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

5 See, Goodwin and Pease {1991).

7 See, Bendell, L.l., 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.

8 See, Bendell, L1, 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
*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).

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



aquacuiture that have not turned out to be supportable.’! The U.S. 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.”?? Scientists have testified at the Shoreline

Hearings Board cases that the shellfish industry continues to quote older studies instead of

mentioning the newer peer-reviewed studies that document adverse effects. Itis 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.

There are three issues with the extensive use of plastics in the marine environment. One is
simply the escape or abandonment of the plastics equipment in Puget Sound which results in debris
littering our beaches. The second has to do with the fact that PVC can leach dangerous chemicals into
the marine environment, adversely affecting water quality and marine health in general. And third,
when in the environment, plastics almost immediately begin shedding microplastic fibers into the water

column.

PVC is “sensitive to thermal- and photo-degradation and is not useful without the addition of

! See, Coalition To Protect Puget Sound Habitat, Shellfish Aquaculture, Dispelling the Myths, March 2015.
12 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.



stabilizer additives, such as antioxidants and UV stabilizers.”**** Placing thousands of tubes
or other plastic gear all over the Puget Sound nearshore environment is likely to result in adverse
effects. The expanding aguaculture projects will only serve to exacerbate this already growing problem
of allowing polluting plastics in public waters.

PVC uses phthalates as plasticizers. Unfortunately, “these chemicals are proven endocrine

n o

disruptors.” “Phthalates may constitute up to 50 percent of the total weight of PVC plastics.”*®

These chemicals leach into the environment and affect the reproduction, development, and

genetics of a variety of organisms. Phthalates have been shown to bioaccumulate in fish and after the
fish behavior. PVC introduced directly into the marine environment will likely degrade and release
phthalates, among other chemicals.® The explosion of aquaculture use of the nearshore environment
in Puget Sound, and the attendant intensive use of PVC, HDPE and Polyolefin shouid be addressed in
cumulative impact analyses. 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., 2007. Our oceans are

turning into plastic ... are we? http://www.menshealth.com/best-life/water-pollution

The aquaculture industry routinely discards, leaves, or loses some of its canopy 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 expert, recently tested the plastic geoduck

canopy nets, net caps, mesh tubes, oyster bags and clam canopy netting typically used by

13gee 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.5.C. & 6974 (A) and Section 21 of the Toxic Substances Control Act, 15 U.S.C. & 2620, PVC.

145ee, 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.

1> 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.
16 See, Andrady, Anthony. 2011. Microplastics in the Marine Environment, 62 Marine Pollution Bulletin 1596.



industry working under NWP 48 permits. He determined this gear is HDPE, known to be harmful to
aquatic life."” Confluence, the shellfish industry consultant, prepared a report that shows birds foraging
on HDPE oyster bags and scoters foraging on barnacle encrusted geoduck PVC tubes.'®* 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. Moore also tested Willapa Bay
oysters, and found that the Polyolefin rope was embedded in some of the oyster shell and oysters.

These plastics produce plastic particles that are also harmful to human health.!® 20

Further evidence of environmental harm from aquaculture plastics and microplastics was
presented by Mr. Moore in a Tulane Law Review article.? The S Gyres Institute, a leading
marine plastic pollution organization, has also stated that in terms of the future of aquaculture
gear “only 100% environmentaliy benign materials are acceptable moving forward.”2

Industrial scale aguaculture operations have a variety of negative impacts on many species
of concern in Puget Sound, including aquatic vegetation, eelgrass, salmon, herring, surf smelt,
sandlance, flatfish, sand dollars, and killer whales. These negative impacts will grow as the size of
shellfish operations grow, the number of new shellfish operations dramatically increases and new areas

are converted into production sites.

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 detailed as follows.

Eelgrass meadows adjacent to geoduck aguaculture exhibit “smaller, more densely packed Z.
marina shoots.””® 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

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

18 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.

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

2 See, Moore, Charles, 2014, Rapidly Increasing Plastic Pollution from Aquaculture Threatens Marine Life, Tulane
Environmental Law Journal Yolume 27 Issue 2.

*2 See, Letter from Marcus Eriksen, PhD, 5 Gyres institute, to The Coalition to Protect Puget Sound

23 See, SeaGrant Interim Progress Report- Geoduck Aquaculture Research, 16 {2011)



at small scales geoduck aquaculture may not permanently destroy eelgrass habitat, but since the
geoduck permits are “forever permits” the perpetual operations will most likely have negative effects

indefinitely on aquatic vegetation, including eelgrass.
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. Off-bottom and rack culture results in erosion
or sedimentation that appears to be the primary cause of eelgrass depletion in areas where this type of
aquaculture is practiced.” (Everett etal. 1995, p. 205)*" 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 industrial use 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.?® In Drakes Bay, California, the National
Park Service noted that motorboat use in eelgrass beds created channels and edges throughout the bed
where the propeller tore out vegetation. “Propeller scarring” as it is called, “is a common occurrence in
shallow estuarine habitats.”'® This can dramatically reduce the utility of the habitat to juvenile salmon
and other species where the aquaculture industry in Washington State utilizes 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 industry harvesting activities.
The Washington Shorelines Hearings Board decision upheld by the Washington State Superior

Court denied the Detienne/Pierce County permit and stated:

2 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).

% See, Nat'l Parks Service, FEIS Drakes Bay Oyster Company Special Use Permit, 333 (2012) (noting that motors
scar eelgrass meadows).



“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 (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 Imazamox on Zostera japonica in Willapa Bay.?’” Industry has also expressed interest
in eradicating Zostera japonica in counties in Puget Sound which puts native eelgrass and other
aquatic vegetation at an even greater risk from industrial aquaculture practices. In many nearshore
environments, the species of eelgrass are intermingled, making selective spraying unlikely to be
possible. Growers are demanding virtually no buffer requirements, much less for space for

eelgrass/submerged vegetation to expand. Eelgrasses, both marina and japonica, are important species

in the nearshore environment; eelgrass is one of the three priorities of the Puget Sound Partnership.

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 Corps NWP 48 for industrial scale shellfish harvesting will likely adversely affect critical habitat
for salmon. According to the Coastal Habitats Research Plan Nearshore report,?® “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

%% 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.

%7 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 DOl 10.1007/s00267-013-0172-z.

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



habitats.” In addition, the Puget Sound Partnership 2014-2015 Action Agenda lists six goals
which include “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,”**

Dan Penttila, 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 PowerPoint
presentation.’® Included in his expert testimony were references to six studies on the consumption of
zooplankton by all shellfish tested. *1 323334 3536 37 Tha consumption of zooplankton by densely packed
shellfish operations and direct competition for food with juvenile salmon is considered a stressor to
salmon.*® 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

2 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%20update/ExecSu
mm_20140617.pdf

% 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.

# 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

32 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.

** 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.
# See, Lonsdale, Cerrato, et al. 2009. Influence of suspension-feeding bivalves on the pelagic food webs of shallow,
coastal embayments. Aguatic 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.

¥ 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 Biclogy (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.

3 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.

%7 See, Canadian Science Advisory Secretariat, Effects of Shelifish Aquaculture on Fish Habitat, 25-26 (2006),
available at http://www.dfo-mpo.gc.ca/Library/323203.pdf.

# See, Chinook and Bull Trout Recovery Pian, South Puget Sound, Submitted to NOAA Fisheries and
adopted in 2005, Ch.4).
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harbors fish that prey on salmon.*® Greatly expanding the geographical scope of aquaculture could lead

to lower salmon runs as their population comes into direct competition with industrial aquaculture
operations.

As outlined, PVC and related pollutants are likely to harm salmon in Puget Sound. if
salmon spend encugh time near the PVC piping, they could absorb ecologically significant
amounts of endocrine disrupting phthalates.®® Further, as noted, expanding shellfish harvesting
could well lead to a further decline in eelgrass beds in Puget Sound, which would reduce salmon
hahitat. 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 recommending use of “flow-through mesh style
tubing” instead of PVC tubing “to minimize alteration of the substrate as much as practical.” %
It should be noted that there has been no analysis of the pollution effects of high density polyethylene
mesh tubes and zipties.

James Brennan, a well-known nearshore marine ecologist with over 24 years’ experience in
Puget Sound, has outlined the adverse effects from aquaculture in his detailed PowerPoint
presentation.”? 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 #40). In addition, the Model for
Environmental Monitoring of a Marine system lists shellfish aquaculture as a stressor as well.** A
similar PowerPoint 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

¥ gee, VanBlaricom, G. R. et al. Ecological Censequences 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.

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

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

“1 Gep, Haley NMFS Letter dated November 15, 2013 to Michelle Walker from William Stelle, Jr., at p. 5.

42 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.
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impacts of geoduck aquaculture.®

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. % % %7 Washington Department of Fish and Wildlife biologist, Chris
Waldbillig, similarly noted in an email to Pierce County in 2012 that: “l 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.” *

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 very limited in its
scope and contains significant scientific caveats that are included in the peer-reviewed studies but
not generally mentioned in industry presentations.” A PowerPoint by Dr. Gary Ritchie similarly outlines
the fack of statistical rigor in the SeaGrant geoduck impact studies.*®

Scientists consider the herring population as a very important species to the Puget Sound
ecosystem and the decline of the species has caused it to be 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:
1. Willapa Bay 55%
2. South Puget Sound 19%
3. Hood Canal 16%
4. Samish Bay 42%

4 See, Jim Johannessen Power point, March 2015, Coastal Geomorphology and Coastal Geology Analysis of
Proposed Haley {Taylor Shellfish, Seattle Shellfish) Geaduck Farm, Pierce County, Wa.

45 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.

“6 See, Bendell, L.1.2014. Community composition of the intertidal in relation to the shellfish aquaculture industry
in coastal British Columbia, Canada. Aquaculture 433 (2014) 384-394.

47 See, Bendell, L. 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}.

“8 See, emails from Chris Waldhbillig, WDFW, to Scott Sissons at Pierce County, March 28, 2012.

%% 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

*0See, Dr. Gary Ritchie, PhD. Power point, Geoduck impact studies lack statistical rigor, March 2-6, 2015.
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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. °! As numerous incidents confirm, predator exclusion nets can directly
harm marine waterfow| by trapping birds. Aquaculture can harm marine waterfow! by displacing their
food supply, as areas historically open for foraging are converted to industrial aquaculture use. 52 52
Marine waterfow!| have suffered a wide-ranging 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 needs 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 ciearing the
shorelines of marine life and the use of polluting plastics as depicted in a South Sound and Burley

Lagoon PowerPoint.”

Other Species
The added increase in noise from aguaculture 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. See, for example, National Marine Fisheries Service, Recovery Plan for Southern Resident

Killer Whale.

Geoduck aquacuiture has displaced beds of sand dollars in 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.®® In addition, this

>! See, Pest Management Integrated Plan for Bivalves in Oregon and Washington (2010}.

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

>3 See, Kelly, John.P. et al. 1996. Effects of Aquaculture on Habitat Use by Wintering Shorebirds in Tomales Bay,

%4 See, Coalition to Protect Puget Sound Habitat Power Point, 14 pages.

>* See, Megan N. Dethier and Amy Leitman, “Concerns and Questions Relevant to Infaunal and Epibenthic Impacts
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type of aguaculture 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 SeaGrant 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 associated with industrial aquaculture has been ignored despite
warnings 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
introductions. This report also states: “The Pacific oyster (Crassostrea gigas) has been intentionaily
released and cultured 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.”*

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

% 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,
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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.” * 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

al. 2015).

DATA GAPS NOT ANSWERED

Most of the questions asked in 2007 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 #57). In addition, many questions by NMFS
and USFWS remain unanswered; these were discussed in the Jones and Stokes document ®8 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. |
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, 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.”

%7 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.
38 See, Jones and Stokes letter dated Jan 10, 2008, from Chris Earle to Corrie Veenstra USACE.
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The Washington Department of Natural Resources has recently produced maps that document
wild geoduck stocks are not present adjacent to intertidal geoduck operations.’® 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 Assessment 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 must be
considered when permitting shellfish aquaculture sites.*® 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).

Application of Pesticides on Shellfish Beds
Carbary! (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.®
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
reinstate the cancelled Imidacloprid permit without public input. Meanwhile, the EPA
released a study on January 06, 2016 connecting the use of imidacloprid to harmful impacts on honey
bees.”” 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.

5 See, DNR Maps.

60 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 Carbaryl Glyphosate Tolerances fact sheet

62 See http://www.theguardian.com/environment/2016/jan/06/honeybee-populations-decline-pesticides-united-
states-epa-study-imidacloprid
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Glyphosate is 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.

Imazapyr is 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. Standards for milk, on the other hand, have an
Imazapyr tolerance of 0.01 ppm!” For details see: Carbaryl and Glyphosate Tolerances

Imazamox is being 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.

CONCLUSIONS REGARDING ENVIRONMENTAL IMPACTS

The 2015 State of the Sound report issued in December 2015 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.”®® 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.®

Industrial scale aquaculture operations have well-documented negative impacts on many
species of concern in Washington, including aguatic vegetation, eelgrass, salmon, herring, sand lance,
flatfish, sand dollars and waterfowl. These effects will grow as the size of existing shellfish operations

increases, the number of new shellfish operations dramatically increases and more natural habitat is

63 See, 2015 State of the Sound, Puget Sound Partrership Report- https://pspwa.app.box.com/2015-S0S-vitalsigns-
report

& 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.
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converted into production sites, While the shelifish 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 aguaculture 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 there are not independent studies that address the issues that we have raised
nor are there data to fill the gaps that have been pointed out. If regulators’ analyses find such studies,
we would appreciate receiving a copy of those studies. Until such time as this scientific information is
provided, it is incumbent upon the state agencies and the county and local jurisdictions to follow the

precautionary principle and minimize if not halt the expansion of industrial aguaculture in our Puget
Sound waters.

Based on the abhundance of documentation provided, we believe that large industrial shellfish

operations should not be considered sustainable, and the industry requires strict regulation at the state
and local level to prevent even more extensive damage to and loss of critical Puget Sound habitat. The
current shellfish industry develops and implements industrial practices that have changed the face and
the environmental impacts of what used to be considered small, environmentally and socially friendly

shellfish operations.
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